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Flasks of all Sizes and Shapes
—To meet a lLEaundry Needs—

TRUSCON

,

Foundry
FLASKS

BOTTOM BOARDS
CORE BOXES, PLATES

AND TRAYS

DESIGNED TO FIT THE JOB

POURING JACKETS
SNAP FLASK BANDS
AND GAGGERS

TRUSSED CONCRETE STEEL CO. OF CANADA, LTD.
WALKERVILLE, ONTARIO
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"Building from the

Ground up"

Drop us a live

and we will be

/•leased to explain

KAWIN SER\-
ICE more fully.

It will in no way
obligate you.

has always been a logical theory

that where an automobile has been
"from the ground up" it can't

a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can ycu afford to be without this valuable ad-

visory service? So successful has Kawin been
with other foundries that you are guaranteed

a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, III. Cincinnati, O. Buffalo, N.Y San Francisco, Cal.

Chemists—Metallurgists

Foundry Engineers
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Line Your Cupolas and

Boilers Now With
WOODISON'S

FIRE BRICK
DO YOUR part to bring business back to normal. It is a national necessity.

Your part may consist of placing orders now that have! been "hanging fire"

awaiting lower prices. If it's a fire brick order the price need not occasion

delay—for Woodison's Fire Brick can be secured at rock-bottom prices. The same

may be said for Woodison's Fire Clay.

We can give prompt service in supplying bricks for Rebuilding Core Ovens; Replacing

Boiler Settings; Relining Cupolas, Oil, Malleable, Brass or Heat Treating Furnaces.

If you need Fire Clay, get our estimates on a very refractory clay especially adaptable

for Cupola Linings, Middle Inwalls of Blast Furnaces, Hot Blast Stoves, Boiler

Linings and similar purposes.

Better Than Fire Clay
WOODISON'S HEAT PROOF CEMENT is just like ordinary
fire clay mortar, but sets hard as a rock and preserves walls
much longer than fire clay. Used for Boiler Settings, Bridge
Walls, Boiler Arches, Heat Treating Furnaces, Brick Kilns and
for many other purposes. Absolutely impervious to heat!

Prompt shipment and rock-bottom prices on the following high-
grade equipment: CORE OVENS, SNAP FLASKS, LADLES,
CUPOLA BLOCKS, CRANES AND HOISTS, FOUNDRY
FACINGS.

BUYING FROM WOODISON SAVES THE MIDDLEMAN'S
PROFIT—WRITE FOR PRICE LIST.

We are Canadian Representatives of Shaw & Washburn Mfg. Co., for Back-
bone Wax Fillets, for Wood Patterns. Write us for particulars.

The E. J. Woodison Company, Limited
Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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By Concentrating Our Efforts

for Ten

Years on

Simplicity

and

Durability

We have achieved a

line of Molding Ma-

chines that insure

OPERATION WITHOUT COSTLY REPAIRS
The design of our Jarr Independent Rollover and Pattern

Drawing machines embodies a base of sufficient strength

to withstand severe strain and constant shock.

The capacity is large enough to be used for all kinds of

castings.

The construction is so simple that the employing of skilled

operators is eliminated.

Low costs always accompany a Herman!

Our Service Department will be glad to co-operate

Herman Pneumatic Machine Company
GEN ERAL OFFICES: Union Bank Build-n? PITTSBURG, PA.

MANUFACTUR ING PLANT: ZELIENOPLE, PENNSYLVANIA, U. S. A.
Foreign Wcilit : Pneumatic En^ineerinqfAppliances Co., Ltd., Palace Chambers,

Westminster, London, S. W.. Eng.
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"Yes, 30 to 40 Heats

Per Crucible

Is a Remarkable

Record"

Yet it is 'what a leading foundry has

averaged with their battery of

MONARCH
FURNACES

The following features of the Monarch Coke-
Fired Tilting Crucible Melting Furnace indicate

a practical, profitable investment.

Furnace is in Melting Position, Hopper Feed.

The cover is not lifted off. It is on altogether and is swung aside when necessary and tilts

with furnace.

The worm wheels are covered as first safety to men.

The big hopper is attached to cover for feeding.

The furnace is above ground. You are not com pelled to break concrete flooring, or, in case pot
bursts, the air supply inlets are not choked.

The big space outside of crucibles does not require any re-coking during the heat.

The big novelty is the grate bars. Revolving— and the finger extensions are coarse and break
up all clinkers. Thus it is only necessary to shake all four upright bars a few shakes after

each heat.

The bottom is a distinct advantage. We have a drop bottom, hollowed, and which, when blast

is off, is dropped for "natural draft."

The air is 1 to 2 oz.—the base block is high an d so arranged the pot remains firm.

There are MONARCH types for
every metal melting need, includ-
ing Monarch Double Chamber,
Simplex, Tilting Reverberating
types, Continuous Revolving
types and Monarch-Arundel and
Acme Core Ovens.

We specialize exclusively in equip-
ment for brass and iron foundries.
A complete line of Oil Pumps, Blow-
ers, Burners, Soft Metal Melting
Furnaces, Barium Chloride, Cyanide,
Hardening, Tempering and Annealing
Furnaces, etc.

Monarch Steeple-Har-
vey Crucible Tilting

Furnace.
Oil or Gas.

Send for Catalog CF
1922

The Monarch Engineering & Mfg. Company
1206 American Bldg., Baltimore, Md., U.S.A.

Shops at Curtis Bay, Md.^
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leading-Aeel Foundries*
U-re */terling Fla*Ht/

It's a sure sinch that if Sterling Steel Flasks sr&
d success in steel foundries, they 'I make a big
hit on any class of work. The tougher the Job
and the narder the service the better Sterling
flasks show by comparison. Whats the.use of^
wontierin what can be done, why not join the
band wa^on and adopt a proven success ? -

Tim Trundle
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STERLING ON A WHEELBARROW MEANS MORE THAN STERLING ON SILVER

1\VJ I lllLrl/l/I/l"UVIV\/Il V*V/

Milwaukee

MfANY
Wisconsin
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3269
Co. Ltd

Dominion Oxygen
is ready for you any time,

at any place, in any quantity

THE Dominion Oxygen Com-
pany, Limited, has fulfilled

its promise to Canadian Indus-

try.

Already four of the modern
distributing centers called for in

its building and distribution pro-

gram are in operation, and Cana-
dian-made oxygen of the highest
and most uniform purity is avail-

able in sufficient quantity to sup-
ply the entire Dominion.

Co-ordination of production
and distribution has made it pos-
sible to ship orders on the day of

their receipt—insuring prompt

delivery to all parts of industrial

Canada.

An exceptionally light and
strong type of cylinder has been
adopted which greatly reduces
freightage and handling charges,

while insuring a gas content suf-

ficient to make constant re-

orders unnecessary.

Unfailing and uniform purity,

always reliable immediate ser-

vice, a conveniently handled cyl-

inder of large gas capacity and
a liberal policy of cylinder loans
make Dominion Oxygen and
Dominion Oxygen Service the
choice of Canadian oxygen users.

OXYGEN

DOMINION OXYGEN COMPANY LIMITED
HILLCREST PARK, TORONTO, ONTARIO

HAMILTON MERRITTON MONTREAL WE LLAND WINDSOR
D-14
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-
factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO

Use Swing Grinders
and bring the wheel to the work.

For grinding Iron or Steel Castings, Steel Ingots, Billets and
Bars, Rails, Steam-hammer Pallets, Plough Plates, Welded Work
etc.

A light but powerful Machine, the result of many years' experi-

ence. Roller bearings throughout and V linked belting eliminate

friction. Takes any size wheel from 12 in. x 1 1-4 in. to 16 in. x
4 in. without alteration.

The DOMINION FOUNDRY SUPPLY CO. Ltd., MONTREAL,
will show you one of these machines and quote prices.

A. W. Sainsbury, Ltd., Sheffield, England
Telegrams "Sainsbury, Sheffield". Marconi Code.
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DAMP BROTHERS

n5B Ovens

^ mm { Prevent Loss

^^M|B f of Heat—
^$§0fr*- ^^a-Hr Satfe Expense

If you are using an old-style core oven replace it with this design; the

economy you will effect will soon make good the investment—in fuel

saved, in labor saved. The grids of this core oven are built of Welded
Steel—in fact it is steel all through. It will last a life-time.

DAMP Flat Bottom All Steel

WELDED LADLES
Built for Long Service

Do you want ladles that give good service long after ordinary ladles are

ready for the scrap heap? Then use Damp Bros. Flat Bottom all steel Weld-
ed Ladles. No matter how severe the duty, these ladles will give extra long
service. Made to meet all your needs.

Capacities of 60, 100, 150, 200, 250, 300, and 350 lbs. or larger.

Our prices are lower than Jobbers' prices. Send for quotations on:—Ladles of all

kinds, Steel Bands, Shanks, Core Plates, Wooden Snap Flasks, Slip-Over Jackets.

DAMP BROTHERS
Manufacturing & Welding Company

852 Dupont Street, TORONTO, ONTARIO.
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A GoodNew Year Resolution
"RESOLVED that during the year 1922 I will reduce my costs to the

minimum and at the same time .increase the quality of my products."

We can help you keep this resolution if you will afford us the oppor-
tunity !

Four helps are offered below; others will be offered from time to time
as the year grows older.

PIPE BLACKING
SEA COAL FACING

CAR WHEEL MINERAL
BLAST SAND (kiln-dried or

damp—three sizes.)

George F. Pettinos
Real Estate Trust Building - Philadelphia, Pa.

Send your orders and inquiries to our

Canadian Representative : R. J. Mercur & Co., Ltd., Montreal

[WA^J
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No w
•and.

leavin

vent
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1 Unit

1
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UFFALO BRAN
Eliminates "blowing" of cores

rea or cords to loosen the / ^^^
Absorbed by the core, _«^^Sk

g a clean, unobstructed ffiSHK

\ B.NT WAX
Hue.

ed Compound Co. •

k St. Buffalo, N.Y.U.S.A.V l|kl
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DIXON CRUCIBLES
For Over Ninety Years

the Standard

The experience of nearly a century

of crucible manufacture is spun into

the walls of every Dixon Crucible.

Constant checking against this

lengthy experience has given Dixon

chemists an expert knowledge of the

clays, graphite and other materials

that go to make up crucibles of the

utmost reliability and service.

Result — foundries
specify Dixon Cru-
cibles knowing that

there are none bet-

ter made.
Send for Booklet
27A, which gives

valuable data on
crucible types and
sizes.

Joseph Dixon

Crucible Company
Jersey City, N.J., U.S.A.

Established 18/7

Canadian Agent:
Canadian Asbestos Co.
GO^ro.l St. V.., Toronto

>':' '- -
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ECONOMICAL and EFFICIENT for all kinds of sand mixtures in foundi
producing steel, grey iron, malleable, brass and aluminum casti

The Product of a Practical

Foundryman

Large capacity with mini-
mum of Labor.

Small H. P. required with
minimum repairs.

Correct size and speed of

mullers.
Effective arrangement of

plows and automatic dis-

charge.

Reclaims old and worn out
sand for re-use.

Saves labor, binder and
new sand.

Manufactured in four sizes—No. 0, with 3 ft.

diameter pan; No. 1, with 4 ft. diameter pan;
No. 2, with 6 ft. diameter pan, and No. 3, with
8 ft. diameter pan.

Does its Part in Building

the Overland Car

100 Tons of Facing Sands

Mixed Daily in this Plant

At Pontiac, Mich., the Wilson Foundry
& Machine Company build castings for

Overland cars. All facing sands used,

either for grey iron or semi-steel cast-

ings, are mixed with Simpson Mixers.

Here's the story in their own words,

"We mix approximately 100 tons per

day through our mixers and they have
given us universal satisfaction."

Do you know why this firm uses Simp-
son Mixers? Because they have found,
like other leading foundries in Canada
and the States, that Simpson Mixers
keep down labor costs and at the same
time eliminate the losses due to bad
castings caused by poorly mixed facing
sand. In the words of the Troy Malle-
able Iron Works, Troy, N.Y., "On core
sand mixtures we have found your Simp-
son Mixer saves about 40 per cent, in

labor and about 25 per cent, in binder."

The cost of a Simpson Mixer is not high.

It soon pays for itself.

Send for Circular No. 50
And list of Many Users

27
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A Habit
Is Not Necessarily

A Good One
Often ii is an expensive one. This week scores

if Canadian Foundrymen are going to realize

that purchasing molding sands from across the

border is no! only an expensive habit but a

w astefu] habit.

Some of them will then stop to figure ju-i how

much money they arc needlessly handing out

"Ii month to pay exorbitant freight rates and
profiteers' prices. The result will astound them!
"Can we buy as good a quality sand in Canada
uid save this expense" is the first question they

will ask. For answer a trial order of

"B. & P."
The Famous Niagara

SANDS
Will be sufficient to show that, for all purpose-
this moderately-priced high-quality sand take-

second place to no sand-, sold anywhere, at any
price.

Already many of the largest Foundries in the

Dominion are using B. & P. Sands and their

appreciative remarks are winning for us new
customers every day. We list below regular

users of 15. & P. Sand.-.

Grand Trunk Railway System, Montreal.
Goldie & MeCulloch Co.. Gait.

International Harvester Co., Hamilton.
Canadian Fairbanks-Morse Co., Toronto.

And there are dozens of others.

Don't let the habits of your grandfathers decide

where you should buy sand. B. & P. Sands com? in

three grades of Molding Sand, three grades of Core
Sand, three grades of Pipe Sand and any grade of

Building Sand. We can make prompt shipment

—

our prices are beyond compare. Send us your in-

quiry to-day.

Benson & Patterson

STAMFORD, ONT.

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,
Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

Sand plus Service

When you Specify

VENANGO
MOLDING SANDS
The highest Quality Sand found any-

where plus a Service Department that

analyzes and fills each order with

scrupulous care—that's Venango.

Molding Sands for Steel,

Malleable, Brass, Aluminum,
Furnace and Light Grey Iron

Castings. Also Core Sands.

Ask any user about Venango Sands. He
will tell you our prices; quality and

prompt deliveries relieve him from all

sand worries. Send for samples now.

VENANGO SAND CO.
FRANKLIN, PA.
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" VOLTA "

Electric Furnaces

Steel Furnace

Steel Furnaces

100 lbs. to 15 tons

capacity.

Grey Iron and Fer-

ro-Alloy Furnaces.

In sizes to suit cus-

tomer.

Brass Furnaces

Three - Phase, in

standard sizes of %,

%, % and 1 ton ca-

pacity.

Electric Furnace Ac-

cessories of

all kinds.

Estimates and Gen-

eral Information

cheerfully

given.

Brass Furnace

The Volta Manufacturing Company, Ltd.
WELLAND, ONT.

Wet Pan Sand Mill
for Steel Foundries

The ffbM Mfg. Co
112 W. Adams St.

Chicago, III.

CLEVELAND
"Pistol-Grip"

Chipping Hammer
Easy
To
Hold

Easy
To

Control

Also Furnished with "Enclosed"

Handle, Outside Latch if Preferred

Cleveland Chippers are "Speedy"
and efficient Tools. They operate
without any "Recoil" and are easy

to hold on the work.

They are "Ideal" for the Foundry
as they are "Dust-Proof" and al-

ways on the job.

Cleveland Sand Rammers For
Floor, Bench and Core Work

"Beat Them AH"

For Speed—Power—Efficiency and
Economy. Men like them as they
have no "Recoil" and when run-
ning "lift" and "carry" their own
weight. Try one and note their

resiliency.

Bowes Air Hose Coupling
"Pleases Everybody"

Instantly connected or discon-
nected.

Absolutely "Air Tight" under
all pressures.

All sizes in stock.

Write for Bulletins 44-46 and 48

Cleveland Pneumatic Tool Co.,

of Canada, Ltd.

84 Chestnut Street, Toronto
337 Craig St. W., Montreal I
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CRANESAND HOISTS

' I "HE Locomotive Crane is one of the most satisfac-

*" tory machines for handling material, where con-

ditions are right for its use. Today such a machine is

low in initial cost—the upkeep is low, one man can

operate it, and it can work for years,with ordinary care.

Practically the same thing can be said about the

Link-Belt Electric Hoist—for lighter loads. Experi-

enced plant operators found out years ago that it

pays to handle material by machinery. Let us study

your conditions, and make you recommendations-

Catalogs and full particulars sent on request.

CANADIAN LINK-BELT COMPANY, LTD.
TORONTO - Wellington &. Peter Sts. MONTREAL - 10 St. Michael's Lane

Upper view shows 40-ft. span,
3-ton, overhead, electric travel-

ing crane handling ladle of metal
in a foundry

Circular insert shows Mono-rail
cage-operated electric hoist, de-
livering raw materials to cupola
charging floor at steel foundry

Lower view shows Steam-oper-
ated Revolving Locomotive
Crane handling billets
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CRANE FACTORY
WASH SINKS

meet all the requirements of Factory Sanitation
and are made strong and durable enough to

stand the test of severe usage.

Manufacturers of Valves, Fittings and Piping Equipment and
Distributors of Pipe, Plumbing and Heating Supplies.

Branches and Warehouses:
HALIFAX, OTTAWA, TORONTO,
WINNIPEG, REGINA, CALGARY,

HAMILTON, VANCOUVER, LONDON,

Sales Offices:

QUEBEC, SHERBROOKE,
ST. JOHN, VICTORIA.

CRANE
LIMITED

HEAD OFFICE X WORKS
I280 ST PATRICK STREET

MONTREAL

CRANE-BENNETT
Limited

Head Office and Warehouse:
LONDON, ENGLAND.

Sales Offices:

MANCHESTER, BIRMINGHAM*
LEEDS, GLASGOW.

22

1
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FOUNDRIES
That's Our Business

We treat the foundry as a machine for the

production of castings.

We build new foundries.

We inspect and arrange for the increased

production of old foundries.

Over thirty years of practical experience

back of our work and we can point to

hundreds of satisfied customers.

Let us help you reduce the number of man

hours necessary to produce a ton of castings.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.
Canadian Office: The H. M. Lane Co. Ltd., La Belle Block, Windsor,

Ont.

IllllllllllllllllllllHIIIlllllllllllli
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Human Action is

Built into

NOTE THIS SPECIAL FEATURE
Every PRESTON KIDDLE is fitted with handles to

make moving a simpler matter. This is a big time-
iivinj; feature.

The

PRESTON
Ball Bearing Electric

SAND RIDDLE

A man who has never used a hand
riddle finds it rather difficult to get
on to the "knack" which is second
nature to a molder.

It is this "knack" which the PRES-
TON RIDDLE has copied faithfully.

Users say it produces better mixtures
on this account. It is the only Cana-
dian made riddle which so closely ap-
proaches human action. Read These

Good Points

The handy design of the
PRESTON RIDDLE enables it

to be used anywhere and every-
where in the foundry. It sifts

faster than a man can shovel
into it.

1. Operates with M H.P. Motor. Only one cent an

hour for power costs.

2. All parts are enclosed. No dust can get at it. This

means longer life and better service.

3. It's portable. Saves time. Screw the socket in and

it's ready for action.

4. Has large capacity. Takes standard 18 in. riddle.

5. Produces thoroughly sifted sand which insures bet-

ter mixtures.

These points you can prove to your own satisfaction

by letting us place a PRESTON in your foundry for

a fifteen day free trial. Remember, it won't cost you
a cent. Write to-day!

The Preston

Woodworking

Machinery

Co. , Limited

PRESTON
ONT.
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Swollen Costs Can't Be Passed On
EVADING economical production costs is suicide. The entire nation,

from top to bottom, is refusing to pay an extra cent beyond actual

value received. The manufacturer whose costs are based on any-
thing but rock -bottom economy will get the slimmest of slim pickings.

If you are still bidding on the basis of hand-moulding— even in jobbing

work — you are taking a long chance.

Investing for economy is a must matter now.

The right kind of production economy is illustrated above. The left-hand

illustration shows an actual assortment of patterns handled by one jobbing

foundry in one day.

The right-hand view shows the 22 moulds made, cored, closed, and poured

in 9 hours by 4 men on one Osborn Roll Over Jolt Moulding Machine.

A Machine-Moulding recommendation for your foundry gladly submitted

on request.

Ten advantages favor the foundry which operates Osborn Moulding

Machines. Not only are better castings assured (which means continued

re-orders from satisfied customers), but 10 distinct savings are made
between the producer and consumer.

Machine Moulding Advantages
Insures rapid production.

Lowers direct moulding cost.

Uniformity of castings.

Five to 10% saving in metal.

Reduces grinding and chipping.

Lessens pattern repairs.

8. Lessens work in machine shop.

9. Castings require less scraping

and filling.

10. The elimination of waves in

casting, producing clear, sharp
lines, means a pleasing and at-

tractive product.

Each of the 10 points can be definitely supported by actual operation.

Our Sales Engineers will come to you equipped to show the reasons behind these facts and

advise you as to an installation suitable for your needs.

Osborn Machines include — Roll Over Jolts, Plain Air Squeezers, Combination Jolt

Squeezers, Stripper Squeezers, Jolt Strippers, Plain Jolts, Plain Air Roll Overs, Plain

Hand Roll Overs.

The Osborn Manufactur/ng Company
New York
Chicago

IHCOBPOBA r£DCLEVELAND Detroit
San Francisco

J. W. Jackman & Co., Ltd.
Caxton House, S.W.I.

London, England

Allied Machinery Co., de France
19 Rue de Rocroy

Paris, France

Foreign Offices:
M. W. Zeman, Engineer

General European Director
19 Rue de Rocroy

Paris, France

Home Company, Ltd.
6 TakiyamaCho, Kyobashi-Ku

Tokyo. Japan

E. Isbecque & Cie
36 Rue Otlet

Brussels, Belgium

Allied Machinery Co., d'ltalian
40 Corso Dante
Torino, Italy
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Two Divergent Types of Modern Iron Foundry
Plants Are Built and Equipped for the Line Intended to Be Manu-
factured—Metal, Sand, etc., Suited to Heavy Work Is Not Adapt-

able to Light Castings, and Vice Versa
By F. H. BELL

IN
OCTOBER I showed a few of

Canada's foundries which have been

in operation for some time, in order

to let those who have been careless

about such matters know that we had

such institutions in this country. Some
of these foundries have been in con-

tinuous operation since the early part

of the last century while others were
built quite recently, but all were kept

up-to-date by constant

attention to the in- j&
stallation of new
equipment.

My object in pub-

lishing the history of

these few plants was
not to boost them or

cause jealousy be-

tween their managers
and those of the many
other equally as im-

portant ones, but just

simply to enlighten a

certain class of citizen

on what we are doing
in this big Canada of

ours.

Perhaps we have a

few historic charac-

teristics which are

worth forgetting such

as our years of con-

tentment with any old

thing in the way of

foundry buildings and
equipment, but those

days are gone, never

to return, and Can-
ada is now becoming
a nation to be reck-

oned with. In certain

lines we will make no
attempt to be leaders

for some years to

come, but' in many
lines which require ^fli —
the services of the
foundry there is nothing to prevent us
from keeping pace with the rest of the
world.

In spite of the quietness of the times
new foundries are continually spring-
ing into existence, which fact would
certainly look like a demonstration of

the confidence in which Canada's future

is held.

The type of foundry which is being
built also carries a certain amount of

significance. The general-purpose type
of foundry which must always be with
us is being mostly confined to the small-

er ones, while the larger plants if not in

any special line, hold pretty close to a

special class of woi'k, or in other words
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the foundryman who is making big
castings in a jobbing foundry equips for
doing big work and caters to that class
of work, even to the extent of not seek-
ing small work, while the man who
caters to the small casting business
supplies himelf with iron and sand,

suitable for light work, and equips his
foundry with machinery on purpose for
this kind of work.

The last ten years have seen more
real progress in this line, many times
over, than any decade in our history, in
spite of the fact that included in these
ten years we experienced four years of
war which put a damper on foundry
business for quite a while. The first

two years of the war
brought foundry work
to practically a stand-
still, but this, while
seemingly a hardship
for the foundryman,
was undoubtedly what
?ave him the incentive
to investigate possible
avenues through
which to operate pro-
fitably under changed
conditions, and as a
result some foundries
of exceptional merit
have been erected dur-
ing the last five years
and many of the old-
er ones have been re-
modeled and re-
equipped. Our laws
have been so revised
as to require owners
of foundries to pro-
vide their employees
with suitable wash-
rooms so that they
may attire themselves
in dry underclothing
before leaving at the
end of the day's work.
Many employers have
gone far beyond the
requirement in this

direction, and have
put in lockers and
many other up-to-
date conveniences.

In the present article I want to show
two foundries which have just nicely
got under way and which are in lines

such as I have just spoken of. Both of
these plants are connected with machine
shops where a regular line of its own
work is carried on, but since a comparat-
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ively small foundry will supply all cast-
ings required in a fairly large machine
shop, and since equipment required in a
small foundry will be standing idle too
much of the time to be profitable, it was
considered advisable to build the found-
ries big enough to keep all the units
of equipment in constant use.

The one which I will describe first

is located in Brantford, Ont., and is

doing heavy work principally, but is

also equipped to do medium-sized work
calling for special metal. This company
operated their machine shop for a short
time prior to building the foundry and
during this time they worked up a good
trade and at the same time found out
from experience just what they required
in the way of a foundry, and when they
built, they built what they wanted. The
company to which I am alluding is the
Dominion Steel Products Company, Lim-
ited Brantford, Ont., and as their name
implies they were organized to manu-
facture steel products, which they con-
tinue to do, but much of their work
calls for east iron, and some of this

must be of special analysis which it is

not always handy to secure from an
outside concern, hence the building of
their own foundry.

The other foundry to which I am re-
ferring is located at Bowmanville, Ont.,
and is in a line far remote from the
one just described. In this shop, noth-
ing but the softest of iron can be used,
and nothing but fine smooth sand will
answer the purpose, which is that of
producing fine, light, soft castings; this

being the specialty here.

Both of these foundries will be des-
cribed in a brief way, and while these
are only two of the many modern shops
which are springing up in different parts
of the country they show the two ex-
tremes of perfection to which the foun-
dry business is being carried, demon-
strating that if the foundry was slow in

modernizing it is progressing favorably
of late, and Canada being among the
latest additions to the list of manufac-
turing nations, is building the latest

type of foundry.

Dominion Steel Products Co.'s New Foundry
Large Cranes and Cupolas, Twenty-Ton Air Furn-
ace, Continuous Core Drying Oven, Heavy and
Light Molding Machines—Everything Modern

The Dominion Steel Products Com-
pany, Limited, Brantford, Ontario, de-

cided in 1919, to erect a modern foun-

dry to enable them to provide castings

suitable for the special products manu-
factured by them.
The foundry is 100 feet x 160 feet

and the interior layout consists of: One
large main bay 50 feet wide by 160 feet

long with side bay 25 feet wide running
the full length of the foundry.

The foundry is exceptionally well

equipped to make heavy work; mill and
machinery castings, mill rolls, chilled

rams and heavy long plungers being a

specialty. For this purpose a concrete

casting pit was installed in the main
bay, being 8 feet wide by 16 feet long

and 15 feet deep. This allows castings

thirty feet in length to be cast on end.

There are two Sheldon continuous tuyere
cupolas, one 44 inches in diameter and
the other 72 inches in diameter, which
are used to take care of the ordinary
light and heavy castings, but the most
noticeable feature of the melting equip-

ment is a 20-ton Pittsburg Type Air
Furnace, which is probably the only one
of its kind in Canada. It is used to pro-

duce cast iron 'of exceptionally fine

quality and strength and to produce
castings in this country which have
heretofore been imported from other

countries, such as chilled and sand rolls,

close grained rams, large engine cast-

ings and mill castings of special

strength, caustic pots, and all kinds of

iron castings where quality and exact
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analysis is of the utmost importance.
This furnace has already been tried out
on many of the above products and has
proven satisfactory in every particular.
The main aisle is also equipped with

One Herman 40 inch x 60 inch roll-over
molding machine of the most modern
type. The main bay is also served by
one 25-ton crane.

The side bay is served by a small elec-
tric crane and is equipped with one
small Osborne molding machine, which
takes care of the small castings.

In the bay on the other side of the
foundry is located the air furnace, the
cupolas, the blower room, the core room
and the continuous core drying ovens.
Above this and forming a charging
floor for the cupolas is a mezzanine
floor is located the brass foundry which
is equipped with a Bailey electric fur-
nace of 50 k.w. capacity, which melts
the metal by radiating heat only. As
there is no arc used in this type of fur-

nace the results are metals of very fine

quality and it is possible to produce all

kinds of non-ferrous alloys without dif-

ficulty.

The cut showing the brass foundry
also shows the molds for some bushings
of phosphorus bronze which weigh 500
pounds each.

In connection with other products
manufactured a large quantity of man-
ganese bronze has been produced from
this furnace which shows a tensile

strength of 60,000 lbs. to 70,000 lbs. and
30 to 40<7c elongation. This metal is us-

ed principally for valves, fire hydrants,

etc., but is exceptionally good for bronze
gears where strength and wearing quali-

ty is required as it shows the same
strength as ordinary steel forgings. The
brass foundry is also equipped with an
oil crucible furnace capable of melting
200 pounds per heat.

One end extending across the whole

foundry is used as the cleaning floor.

This is equipped with the most modern
air tools, also one large rotary sand

blasting machine and two dustless

tumbling barrels of the most modern
type.

The foundry stock of pig iron, coke,

etc., is stored in a yard which is served

by a 10 ton crane of 81 ft. 6in. span.

The yard is also equipped with a con-

crete breaking pit.

The foundry is in charge of Mr.

James F. Brown, who has had over

twenty-five years' experience in some of

Interior View of Foundry, Dominion Steel Products Co.

Twenty-ton ladle, receiving metal from air furnace, Dominion

Steel Products Company, Brantford, Ont.
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the largest and most important foun-

dries of the United States, to which he

came direct from England, where his

early training and experience qualified

him for these highly important posi-

tions.

Ohio, for eleven years, coming direct
from there to the Dominion Steel Pro-
ducts Company, Limited, Brantford, On-
tario in 1919 where he acted as superin-
tendent of construction until comple-
tion of the foundry, remaining after-
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Brass foundry department, Dominion Steel Products Company,
Brantford, Ont. Note electric furnace and molds for heavy

bronze castings.

He was superintendent of the steel,

iron and roll foundries of the Mesta
Machine Company of Pittsburg for ten
years, following this he was superinten-
dent of the Morgan Engineering Com-
pany's foundries located at Alliance,

Light Casting Foundry at Bowmanville
Especially Built for Doing Light Work, the Equip-

ment Is of the Light-Work Variety

The Bowmanville Foundry Company
have equally as complete a foundry as

the one just described but for an en-

tirely different line of work. Here the

castings are all small, such as the

trinkets on a stove, which are are too

risky for even the stove manufacturer

to make in his own foundry, piano trim-

mings, paper-dealers' hardware and

sundry articles of this type.

While this is jobbing work covering
a big variety of lines it is in reality on-
ly one special line as far as the foundry
is concemerd. The metal used in this

class of work requires, above all things
to be soft—that is the kind of soft
which will remain soft even though
chilled. Some iron is soft if poured in-

to chunky castings, but if poured into
work which is light and sets as soon as
poured, it will be hard. This class of
iron will not answer the purpose, but in

its place an iron which would not do so
well in heavy work is necessary. To
get a good iron for small light work is

more of a chore than for ordinary cast-

ings. To arrive at an analysis which
will remain soft in thin castings and at
the same time show all the fine details

of the mold requires careful study.

wards to take charge of same.
From what we have shown it will be

seen that this concern while to some
extent a jobbing foundry is a specialty

shop, in that they specialize on a line

of work which is in a class by itself.

Both silicon and phosphorus are harden-
ers unless used exactly as they should

be and these two metalloids are both
taken advantage of in light work.

Sand also is of first importance. The
sand used on fine work requires to be

Discarded plant of Bowmanville Foundry Co.

fine grained and with a good bond so

that is can be converted into molds
without hard ramming. All these fea-

tures, while differing radically from
what are called for in heavy-work foun-

dries are equally as important in a

successfully operated foundry. In the

small view will be seen the plant of the

Bowmanville Foundry Co. as it appeared
a year ago. This is typical of the or-

dinary iron works as it used to be, but
this is not up to date. The idea of >a

big machine shop facing the street and
the foundry somewhere in the back
yard is not modern practice. This

plant has been sold to a knitting com-
pany and is probably ideal for this pur-

pose. The new plant which the com-
pany recently moved into consists of a

machine shop, plating and polishing de-

partment, electric welding dept. and all

the other departments arranged for con-

venience and then as an individual unit

there is a modern foundry built al-

most entirely of glass, with a floor

space of thirteen thousand square feet,

a section of which is shown in the illus-

tration. Every modern device is utiliz-

ed, but in this class of work the only

molding machine which is of use is the

squeezer. The Farewell type of squeez-

er is used exclusively in this plant. The
Roots blower is seen beside the cupola

on the floor where the heaviest and
purest air is to be found. In connection

with the foundry is a fire-proof pattern

vault and weather proof sand storage,

making the foundry thoroughly up-to-

date for the line of work followed.

Interior view, Bowmanville Foundry Co.
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Molding a Propeller Screw Wheel in Loam
Primitive Method Has Some Advantages Over
Modern Molding—No Pattern Is Used but Pattern-

maker's Skill Is Required

By F. H. BELL

The subject of loam molding is one

which interests every molder, but is, at

the same time, understood by few. It

is undoubtedly the oldest branch of the

molder's art, but this, of course, does

not add to its value. It has been out-

classed in many ways by more modern
methods of molding' for the general

run of work. But loam molding has

its advantages in some cases and could

be used to exceptional advantage in

the most modern foundries, if more of

the modern molders understood it, but

even the material from which loam is

made is to a great extent misunder-

stood by many foundrymen who are

good loam molders. In practice, loam

has always been a brand of molding

sam! exceptionally rich in clay, and ap-

plied in an exceptionally wet condi-

tion. If a sand of the proper clay pro-

portion is not available, clay is added,

and when a properly proportioned mix-

ture is thoroughly dried onto a good

substantial brick backing it will stand

the heat and pressure of the heaviest

casting, while also being a convenient

material from which to make the mold.

The one draw-back would be that the

metal would not lie on it as there would

be no escape for the gases which would

be generated. To overcome this an

opener of some kind was mixed through

to give it vent. This opener might be

saw-dust or straw, but quite frequently

horse manure, any of which would burn

out in the drying and leave the mold as

substantial and refractory as before

while being porous like a very fine

sponge. This is still the practice on

some classes of work but is not of any

great importance on others, as an or-

dinary core sand mixture works all

right in so^ne plain work, while molding

sand mixed with black core binder will

work on quite complicated jobs. Mill-

ville gravel, a natural product, is a good

mixture for the heaviest class of work.

Whatever composition is used, the mold-

er should use judgment and see that no

part of the mold is allowed to be pass-

ed over without care being taken to

see that the gas is going to escape and

if a pocket cannot be vented by other

means a special mixture with an opener
in it is preferable to a defective cast-

ing.

One feature which was formerly of

big consideration, is now less essential,

viz., the fact that a very large job

could be done without a large crane or

oven, as the mold could be built and
dried right in its place and if necessary

poured direct from the cupola. With
the advent of the powerful electric

crane, almost any piece can be made in

a sand mold, and dried in the oven which
usually accompanies such a crane.

There are, however, cases where loam
molds of large proportions can be made
and lifted into the oven, to better ad-

vantage than by attempting a sand

mold.

Mold a Propeller in Loam
In last month's paper we showed how

propellers were made from a single-

blade pattern in a dry sand mold, which

method is most successful, but not al-

ways possible or advisable. In a prop-

Fig. 1

erly equipped loam-molding foundry
good headway can be made in loam
molds and first-class work result. In

Great Britain this is still the practice in

the best foundries and a description of

how it is done will be of interest.

In our last article we pointed out that

the pattern-maker was of prime import-

ance. In the loam-molding process he
is of even more importance, although
no pattern is used, but the pattern-

maker is the man who must provide the

strickles and other necessary rigging

which looks simple to the molder when
handed to him but which represent a lot

of calculating on the part of the pat-

tern-maker. Even in the loam process

there are different ways of proceeding

—some more efficient than others.

Presuming that we have no equipment
and only intend to do a moderate
amount of business the method adopted

by Simpson Bollard is about as com-
plete as any and will require the min-
imum of expense in making prepar-

ations. Mr. Bollard in his illustrations

shows a three-bladed propeller, al-

though four blades make the recognized

standard wheel, but as far as the mold-

ing goes one is as good as the other.

To Make a Ten-Foot Wheel

Let the foundation-plate A, Fig. 1, be

12 feet in diameter, resting on firm

ground, and begin by striking the bear-

ings B and C, Fig. 1.

The sweep for striking these bear-

ings will bring the bottom of the hub

high enough to allow the blades to be

built. As the hub in this case is about

twenty-four inches in diameter, a

wooden pattern would be an expensive

affair, and to overcome it there are two

ways open to the molder to form the

hub. One is to work a sweep against

the spindle as the blades are being

built; the other is to build a dummy
pattern on bearing C, as shown at D,

Fig. 1, before commencing to build the

blades. We will adopt the latter. Now
let a line be drawn all round the out-

side, as seen at E and divided accord-

ing to the number of blades, which in

this case is three. The inclined frame

F is now set to the line E, with center-

line at line H on bearing B.

In order that the beginner will better

understand what he is working at we
will refer to Fig. 2, which is a perfect

view of the blades as they will appear

when built, and he will be in better

shape to understand the various in-
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structions he is called upon to follow.

The inclined frame F, which is the guide
for the sweep, and which might appear
to be one of the difficult propositions for

the pattern-maker to lay out is in real-

ity very simple. It would be laid out
flat to begin with, and a straight line

drawn diagonally across it at whatever
angle is required for the proper pitch

of the blade. It is afterwards sprung
into the proper curve to fit the portion
of circle as shown. A triangular piece

of boiler plate is frequently used, being
run through the rolls until it fits the

circle. As the sweep must travel up
and down the inclined guide F to give

the required pitch to the blade, the arms
must work free on the spindle, rising

and falling as needed. To accomplish

this, a method is shown at Fig. 1 which
is simply a cross-beam, with socket to

fit the top of the spindle, and with a

pulley at each end, over which a rope

travels with a counter-weight at the

back to balance the sweep board. The
sweep is plain, and must be set in line

with center of spindle.

The first process is to brick high

enough for thickness of blade, and to

do this a guide piece I is screwed to

the bottom of the sweep, this being
the true section of blade from hub to

outside. The reader will understand
from this that the flat or true face of

the propeller, which is, in fact, the

working face is to be cast uppermost in

the mold. This may not always be ad-

visable, but will be described first, as it

is sometimes the most advantageous
way, according to the design of the

wheel. When all the piers aYe built

to this shape, remove the piece I, but
leave the sweep in its exact position in

regard to height and build up the brick

work beyond the diameter of the pro-

posed blades until it reaches the sweep
board, and filling in the space formed
by the piece I with loam or any sub-

stance which will hold its shape and
form the face of the blade when swept
with the straight sweep board. This

Fig. 2

will not, in reality, be the face on which
the cope will be built, but it will form
the face on which the blades will be

laid out. As soon as all the blades are

swept true to the inclined frame and al-

lowed to set enough to hold their shape

the sweep is brought down to the line

G on the inclined frame and a line

marked across from G to the hub. This

line in the center of the blade. Fig. 2

is a perspective view of the mold at

this stage, with the three blades built

and this center line drawn, the lines be-

ing shown at A and B. The lines 1,

2, 3, 4, 5, 6, 7, Fig. 2, are scribed down
with the sweep, and are an equal divis-

ion of section of blade, as shown at Fig.

3. From the center-line A, Fig. 2 is

marked off on either side the width of

the blade. A paper pattern of proper

1 a 3 4 7

Fig. 3

shape for blade is as good as any to get

die outline of the blade. The filling

material is now removed to the shape
cf the outline, and the marks 1, 2, 3,

etc., which project beyond the outline,

will show where the sections Fig. 3 are

to be placed. These sections will rest

on the original surface swept by the

piece I, which surface and the outline

would have made the blade complete,

were the blade to be the same thickness

right across. This not being the case,

these forms, which are the proper depth

at the deepest part to bring the top in

line with the swept joint or upper sur-

face are put in position and secured;

loam is tucked under them forming a

portion of the blade of proper shape.

The^e portions after becoming set and

the forms removed make guides from
which to sweep with a short piece, the

proper shape of blade. Green sand is

now rammed in good and hard, and
struck off smooth with the sweep. This

may be dried or it can be used as it is,

with care.

The bottom half of the mold is now
compl^to, and it only remains to have

copes over the blades and a top for the

hub. There aie different ways of mak-
ing the copes, but as we are following

the least expensive method of getting

equipped, a frame with slats to hold the

bricks together is what would most
likely be adopted, but if business possi-

bilities warrant, grids made to fit the

twist represent a more advanced idea.

Complete copes such as were shown
in our last article would be all right, in

which case, dry sand copes could be put

onto the loam bottom. The different

methods of making copes together with

a more complete article on making the

bottom part and also the pattern-mak-

er's share in making the mold without

pattern will be described in a future

article.

THE "AURORA" OIL FUEL
BURNERS FOR FOUNDRIES

Mr. A. H. Wilkie, of 78 Duke Street,

Liverpool, England has developed a use-

ful fuel burner of the portable type that

is especially designed to be of use in

foundry work.

Two types are made, one operating by
means of compressed air and the other

by means of a hand air pump. The
compressed air type has the advantage
of instantaneous starting. There is no

preheating necessary, and as there is

no coil there is never any choking up
through carbonization. Any kind of oil

fuel can be used.

The burner proves to be particularly

economical when used to dry floor

moulds. Economy in both fuel and
time is realized. The use of the burner

to dry steel moulds shows remarkable

results. The fuel saving is from 25 per

cent, to 50 per cent, and in two hours

a mould can be dried that will require

twenty-four hours with a coke fire.

For lighting up a cupola it is also us-

ed to advantage. A 5 inch steel pipe is

placed in the bottom of the cupola and

the coke placed on the hearth. The
pipe is withdrawn, preferably through

the rear opening if one is provided on

the cupola. Thus an arch of coke is

formed and the burner flame introduced

here. The result is the first iron down
is clean and hot. There are no ashes in

the bottom of the cupola, and no fear of

a back draught.

The burner is used to preheat castings

for burning or welding, drying ladles

and heating steel ladles prior to taking

the metal from the convertor or elec-

tric furnace. This method of preheat-

ing ladles is clean and can be continued

up till the moment the ladle is required,

thus avoiding the possibility of chilling.
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Cores, Core Sand, Core Binders and Core Ovens
Binders to Give Satisfaction Must be Properly Baked—Makeshifts
Which Will Pass in Some Cases Can Not Be Tolerated in Others

By F. H. BELL

IN THE last issue of Canadian Foun-
dryman there was published an ar-
ticle on core making which was a

well prepared collection of the differ-

ent features of the core makers' every-
day routine, but like many articles on
foundry practice it left a lot of valuable
points untouched, and these I propose to
dwell upon on this occasion.

In all lessons on sand we are taught
not to mix two sizes of grains of sand,
because the fine grains are simply crowd-
ed into the crevices between the coarser
grains, thereby closing up the only aven-
ues of escape for the <_;as which gener-
ates when the coro comes in contact
with the melted iron.

We are also told to buy pure clean
sharp sand, preferably pure silica sand,
and to avoid all vegetable and animal
matter. By this means very little bind-
er will be required and as a consequence
very little gas will be formed. Yet we
are told that in order to have a core
which will hold its shape we should mix
molding sand into it.

Now what do we do when we mix
molding sand into a batch of core sand ?

and what is molding sand ?

Molding sand is simply sand to which
is added about five per cent, of clay and
an additional small quantity of iron rust,

lime, and alkali, the duty of which is

to prevent the mold from being baked
into pottery when it comes in contact
with the melted iron. Outside of the
clay content the other ingredients are
lifeless as far as holding the core to-

gether is concerned.

Now if we drench the molding sand
with water until we wash away the clay

and other foreign matter, what do we
find ? simply sand the same as we are
going to mix it into, only on a much
smaller scale. The gr-ain of very coarse

molding sand is small compared with or-

dinary sharp sand, so when we mix a

barrow of molding sand with half a doz-

en barrows of sharp sand in addition to

the regular core binder, we are simply
mixing one barrow of fine sharp sand
with six barrows of coarse sharp sand
and less than one per cent, of clay, which
is equivalent to wetting down with thin

clay wash. There is nothing about mold-
ing sand to keep the sharp sand in

shape excepting the little grains filling

up the uneven spaces between the big
ones, and the clay holding them there,

making the mass somewhat of the con-

stituency of concrete—the very thing

we aim to avoid. If to this we add some
of the paste binder, such as flour, we
have a compact mass which will create

abundance of gas but through which no-

thing will penetrate. A core made of

this kind of material cannot be of use

for any but the simplest of cores.

If we must use molding sand or in

other words clay and fine sand to hold
up the coarser grained sharp sand we
must have some kind of a binder which
will secure them while at the same time
leaving porosity through which the gas
can escape.

Any kind of pitch, tar or gum will

melt and spread while the core is be-

ing heated in the oven. Supposing a

grain of resin (rosin) is lying beside a

grain of sand the heat melts the resin

and it runs around the grain of sand
and in doing so leaves a certain amount
of space where it vacated. This con-

tinued all through the core leaves it open
enough to allow the gas to escape. Bind-

er containing bolted resin is hard to

BEAT for cores which are not going to

be exposed to a very heavy volume of

metal. For heavy castings a more refrac-

tory binder is requii'ed, and right here

is where some study is required.

If sand is mixed with coal tar it

makes a good core which will hold up
against very heavy volume of melted
iron, but its great disadvantage is that

its extreme refractiveness causes it to

bake hard into the casting where the

work of removing it is greater than that

of making the core. This can be easily

overcome if a proper understanding of

the subject is possessed by the core mak-
er and if he has a suitable core oven.

The Core Oven

The core oven is, not only, one of the

most neglected pieces of equipment in

the foundry but is as a rule not built

on proper lines even when the required

funds are available and when the limit

of perfection is aimed at. The aim in

building a core oven seems to be to so

arrange it that the cores will be baked

slowly so as to not burn them, but few
foundrymen seem to realize that differ-

ent binders require different treatment,

and that for this reason the oven should

be so built that it can be heated to any
desired temperature. If black dry bind-

er is used, it has practically no adhesive

qualities at ordinary oven temperature

and for this reason is frequently con-

demned as unsuitable when in reality the

fault was in the oven. There are in-

numerable lines of core work which can

be successfully made from refuse of al-

most any kind such as gang-way sift-

ing?, or burned molding sand, while us-

ing black compound as a binder, but

such cores are usually a failure for this

very simple reason—that the oven was
not hot enough to melt the binder.

Black binders are composed of a basis

of tar refined to practically a coke and

in order that it shall work out satis-

factory as a compound it is necessary

that it be treated at a much higher tem-

perature than that of the ordinary core

oven. It will be readily seen that when
this material is mixed in the core sand
and dried or baked in an oven heated
to a temperature of say 33 degrees the

compound is barely fused and in con-

sequence only makes the core sufficient-

ly strong to stand handling of the most
careful kind, but when this core is

placed in the mold and exposed to a

temperature of consideraby more than
two thousand degrees which are required

to hold the metal in a melted state, it is

only then that we obtain the full

strength of the binder. In consequence

the core becomes so hard that it is very

difficult to remove it from the casting.

Obviously if the oven had been heated

to a temperature approximating two
thousand degrees the core would have
been more easily handled and would al-

so be in good condition to burn out when
exposed to the melted metal.

My point is that the oven should have
a good big high chimney and have direct

draft and then have different check

dampers so that the temperature can

be held at any desired degree. It is

not necessary to have it up to two thou-

sand but it can be away up above what
is usually the rule. If an oven of this

style is at the disposal of the coremaker,

the core sand need have only about one

third of the usual amount of binder,

and when the cores come out of the over,

they will be hard enough to handle

without pulling to (pieces in the hand, and

then when the melted iron is brought to

bear upon them they will burn out an 1

be easily removed. This kind of binder

is not suitable for small intricate cores,

but it is alright for plain cores which are

to be used in heavy castings. It is

not necessary to use old sand, but this

is one of its good qualities—if properly

used it makes a cheap binder.

If cores such as we were referring to

in the beginning of my article and which

are liable to sag are to be made, it is

quite possible to build up the mixture

with new molding sand or clay, and the

binder will prevent it from becoming

dense. Certain it is that if a binder is

used there will be gas, and this gas

must escape. Vent holes are simply

like trunk sewers, to carry away the

gas, but the sand itself must be porous

enough to allow the gas from each grain

to get to these trunk sewers.

In case of burn or scald, cover the

affected part with cooking soda and lay

wet cloths over it. Whites of eggs and

olive oil are also good. Other remedies

are:—olive oil or linseed oil, plain or

mixed with chalk or whiting, olve oil

and lime-water.
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Some of the Potentialities of Rustless Iron
A Metal Which Overcomes Many Disadvantages of Stainless
Steel, Is of Superior Strength to Brass, and Is Easily Kept Clean

and Bright

From the Foundry Trade Journal of

London, England, we take the following,

which, while not being- as yet a foundry
success, is nevertheless a foundry pro-

position. If this class of metal can be

produced in the forge shop it must be
produced in the foundry, and it is up
to some smai-

: foundryman to devise

means of successfully pouring rustless

iron castings.—Bid.

Rustless iron must not be confused
with stainless steel, as its properties
and industrial applications differ consid-

erably.

Stainless steel is now universally
known and recognized in its application

to the cutlery industry, and also in a

much smaller degree to the engineering
trades—valves, pump rods, spindles,

turbine' blades and numerous other ar-

ticles now being manufactured. It is

somewhat limited in its sphere of useful-

ness on account of difficulties met with
in forging and working due to its

nature. It requires constant heat treat-

ment, and must finally be tempered, and
then polished to render it stainless.

Rustless iron is a further develop-
ment, being discovered about the begin-
ning of the war, which interfered with
its expansion. It does not require heat
treatment after it is made into the in-

got, and is exceedingly ductile in work-
ing up into manufactured articles.

Its commercial practicability having
been now fully established, stainless

metallurgy has now become an absorb-
ing topic among steel manufacturers.
Considerable experimenting has been,

and is being, undertaken, with the re-

sult that a point has now been reached
which increases its sphere of usefulness

to an almost incredible extent. The
newer material is really a dead soft

steel, from which the carbon has been
practically eliminated, and which, for

classification purposes, has come to be
known as "Rustless Iron," to distinguish

it from its harder relation, "Stainless

Steel."

Both these steels represent a new
chapter in the romance of Sheffield's in-

dustry, and are now considered to be

more important than the advent oi

tungsten high-speed steels.

Rustless iron presents a number of

initial difficulties, the elimination of

carbon being one, and its manufacture
is one calling for minute care and at-

tention in all stages. Careful supervis-

ion of the raw materials, and also in the
melting, in order to keep down the car-

bon content, means high-class laborator-

ies and skilled chemists.

It is being made in crucible pots, both

choke-fired and gas-fired, but the elec-

tric furnace method is by far the most

satisfactory for controlling the carbon
content, and at the same time keeping
costs within commercial bounds.

The usual process is to melt the steel

scrap, decarbonise, and then add carbon-
free ferro-chrome. Owing to reactions
which take place, it is very difficult to

eliminate carbon after the chrome is

added.

It is, however, being made direct from
chrome ore in the electric furnace, by a

combination of "Thermit" reaction, sup-
plemented by electrical energy. Com-
parative physical tests are stated to

favour the use of carbon-free ferro-

chrome.
Rustless iron contains 10-12 per cent,

chromium and a carbon under 0.1 per
cent, maximum, with the balance as

nearly as possible pure iron. Stainless

steel contains about 14 per cent, chro-

mium, and a cheaper grade of ferro-

chrome can be used. The former, how-
ever, compares very favourably in price

with the finished sheet or bar through
lower working costs after casting. Eas-
ier working and the dispensing of heat-

ing costs should make rustless iron a

strong competitor of brass and alumin-
um, when due regard is taken of its

rust-resisting properties when exposed
to ordinary atmospheric conditions, and
its subsequent labour-saving qualities,

especially in article? of domestic util-

ity. A damp cloth wiped over any ar-

ticle made of rustless iron will remove
any dirt which may have settled on it,

and leave a perfectly clear surface.

There is no necessity to lacquer as in

brass and nickel-plate, or galvanize as

in mild steel, and therefore such expens-
es are eliminated.

With regard to its physical side, rust-

less iron is at least twice as strong as

brass, and much Rougher than common
iron, and much can be done, therefore,

to cut costs in weight saving in the man-
ufactured article. It has a tensile

strength of 30 to 40 tons per square

inch, and even higher with special treat-

ment, and yet can easily be stamped,

pressed, rolled or drawn in a cold state.

It can also be soldered, brazed or elec-

trically welded, and machines easily. It

can be chased or engraved as well as

burnished equal to plate.

So far as present prices are concern-

ed, rustless iron is more expensive than

brass, and a little higher than aluminum
sheet, but if produced in bulk should

compare more than favourably with

such materials, in addition to its special

properties.

When one comes to consider its uses,

it is difficult to know where to begin, as

the naming of one article immediately

suggests a dozen others. Anything
made from brass, sheet, rod or tube can

be made from rustless iron, and articles

of domestic utility present a wide field.

The stove grate industry, cooking
ranges, cabinet fittings, railway carriage

and tram fittings, the motor trade, re-

frigerating plant, ship work, etc., can
all absorb huge quantities.

Sheffield manufacturers are preparing
for big developments, and it is now
possible to obtain sheet, rods, wive ami
tubes in rustless iron quickly. At pres-

ent castings cannot be made, as the

metal is very sluggish in pouring, even
with a high temperature.

BRITISH INDUSTRIES FAIR,

FEB. AND MARCH NEXT

The eighth annual British Industries

Fair which embraces a large number of

the most important lines of British trade

will be held in London and Birmingham
from 27th February to 10 March. This

is purely a trade fair where buyer and
seller meet, not an exhibition. This Fair,

whether regarded from the point of

view of size, diversity of products shown
or resultant business, now surpasses in

importance and value to the world's

markets any other trade fair or similar

purpose. A visit to the Fair will con-

vince overseas buyers that enormous
strides have been made in Britain's post-

war production. A considerable number
of Canadian buyers are making arrange-

ments to attend. Admittance is re-

stricted to trade buyers on invitation of

the British Government and business is

not impeded by crowds of sightseers.

The exhibits will all be from firms

within the empire but others will be

there as purchasers. Every convenience

in the way of information bureaus, read-

ing and writing rooms will be provided.

Each section of the fair will be under

one roof but the various trades are

grouped- in separate compartments.
Practically every imaginable line will

be represented, but the Birmingham sec-

tion will probably be of most interest to

those in the metal industry business.

The British Trade Commissioners in

Canada will be pleased to give full

particulars and to issue invitation cards

to Canadian buyers who propose to vi-

sit the Fair, at their following addresses:

248 St. James Street, Montreal.

260 Confederation Life Building, Tor-

onto.

610 Electric Railway Chambers, Win-
nipeg.

The crystals of hoar frost resemble

those of snow because they consist of

similar atoms crystallized under some-

what similar causes.
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PATTERNMAKING
Some opinions concerning the Patternmaker and his art

Selected by. W. P. ESSEX.

Jot It Down
(1). It has been our hobby when

reading to jot down any item of partic-

ular interest, which we come across re-

lating to our craft, or the work which

is part of our daily life, in which our

interest lags.—Recommended.

Patterns, A Simi'e

(2). We seldom stop to think of it,

yet it is a fact that life is a mimeograph.
Just as one makes many copies of the

same letter by cutting a stencil and dup-
licating from this pattern, so we all are

making copies of the actions and words
of other people. Similarly, they also are

copying our deeds and word. Any mis-
take that one makes in the original pat-

tern always is followed more or less

exactly, or made worse, in every copy
made from it; and it is so in life.

Every mistake of ours that comes
to the notice of other people is certain to

be duplicated or even made worse by
some one else. It is a great respon-
sibility we have when we cut our pat-

terns for the mimeograph of life, yet we
cannot avoid cutting one or many daily.

If we could avoid spoiling the life records

of other people, then, we must be careful

every day to avoid putting mistakes into

our own work and lives.—Selected.

The Antiquity of Patternmaking

(3). Pattern-making is of very high
antiquity, since some Neolithic fellow-

craftsman must have modeled the pat-

tern of the metal mould, with its gate
and runner, from which the first bronze
user made his first hatchet or chisel of

metal. And it can never be superseded,
since no machine can ever take the

place of intelligence in the construction

of patterns whose types and dimensions
are seldom exactly alike.—Joseph G.

Horner.

A General "All-round" Man

(4). The old race of millwrights

were "all-round" men in the engineer-

ing firms. They could fit up a mill

throughout, design its arrangements,
both general and in detail, make the

patterns of the cast iron work, gear
the mortise wheels, chip and file the

iron-tooth ones, weld a shaft, turn it in

the lathe, forge levers, fit up the pedest-

als and bearings, line the shafting, and,

in fact, do all the work that is now
divided among half-a-dozen separate and
distinct trades.—Joseph G. Horner.

Developed in the Pattern Shop

(5). It is in the pattern shop that the

engineer and draftsman first see the ac-

tual thing which they have designed.

Many views and sections may be given,

but there still remain points which
have to be left to the judgment of the

patternmaker, such as the development
of curves, rounded edges, fillets and
beads, all of which go to make the sym-
metry of the whole.—R. Watson (Eng.).

A Woodworker of More Than Ordinary

Skill and Ability

(6). The patternmaker is usually a

woodworker of highly developed skill,

who can read drawings and who has an
intimate knowledge of molding methods
and the materials used in making
molds. His work consists largely of

making joints, turning circular forms,
and building up the patterns to the re-

quired shape and dimensions. He should

combine the skill of the cabinet maker
with that of the wood turner and carv-

er.—J. A. S.

A Skilful Woodworker Trained to Do
Accurate Work

(7). The methods used by a pattern-

maker do not differ materially from
those employed by other woodworkers,
except that the patternmaker is trained

to do more accurate work and, in gen-
eral, is more skilful.—J. A. S.

Patterns are Subject to Rough
Treatment

(8). The patternmaker should keep

continually in mind the fact that the

pattern of the article he is making will

not be handled as cai-efully when it has

left his hands, by the molder, and in

its construction he should plan to make
it of sufficient strength to withstand

the rough foundry usage.—From Ex-

perience.

Some Things About Patterns They
Both Know

(9). Every molder knows that one of

the most pi-olific causes of ragged molds

from split wood patterns is the back

draft resulting from the breaking and
wearing away of the edges of the pat-

tern adjacent to the joint. And every

patternmaker knows that these edges are

first water-soaked by the molder's

sponge and then broken by kicking

around the sand pile. Patternmakers

know, too, that no matter where rapping

plates and draw plates are placed, the

molder will find it necessary to drive

his spike elsewhere.—N. 0. Giele.

Prefers Patternmaking to Any Other

Trade

(10). I have ever loved the trade of

my choice. I prefer it to any other with
which I am acquainted, and I like it

mainly because of the variety of em-
ployment which it affords, embracing as

it does the whole range of the engin-

eer's knowledge, designing, molding,
fitting, and the application of many
branches of science besides.—J. G.

Horner.

A Working Knowledge of the Other

Trades Necessary

(11). It is required of the pattern-

maker that his skill shall extend be-

yond a mere ability to fashion wood into

a model of a machine part: he must
make the model so that it conforms as

nearly as possible to the requirements of

the foundry and machine shop.—M. M. *

A Trade of Class and Distinction

(12). Patternmaking having class and
distinction is placed where it belongs

in the line of mechanical trades, near

the head, and is one line of wood manu-
facturing where the innovation of ma-
chinery has not lessened the demands
for patternmakers with brains and orig-

inality.—G. F. Reinhard.

Tools and Materials

(13). Though there are many points

of similarity among those trades which

employ the same materials of construc-

tion, each has, nevertheless, its own
specialities—special tools, modifications

of tools and modified methods of work-

ing. Cabinet-making, carpentry, pattern-

making, and the cognate wood trades

have many tools in common, yet each

has also its appliances separate and dis-

tinct from the others.—Horner.

A New and Distinct Craft

(14). Although patternmaking is a

new and distinct craft, and as such has

existed but a few years, patterns have

been made for centuries.

How Should the Pattern be

Molded?

(15). The first thing that a pattern-

maker must decide when a pattern is to

be made is the method of molding. He
should be able to imagine the pattern

which he is to make imbedded in the

sand, and then decide how this molder

can best remove this pattern and its

various parts from the sand bed without

damaging the mold.—J. A. S.

This Is Also True of Patternmaking

(16). That the older a man gets, the

less he knows he knows.
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Making Patterns for Gearing—Rudiments
The Principles on Which Gearing Works, Are
Shown Before Going Into the Actual Pattern

Making

IF
WE conceive the pitch of a pair

of gears to be made the smallest pos-

sible, we ultimately come to the con-

ception of teeth that are merely lines

upon the original pitch surface. These

lines are called elements of the teeth.

Gears may be classified with reference

to the elements of their teeth, and also

with reference to the relative position

of their axes or shafts. In most gears

the elements of teeth are either straight

lines or helices (sdrew-like lines). It

will be remembered that there are three

kinds of gears to be treated upon. First

—Spur gears; thos connecting parallel

shafts and whose tooth elements are

straight.

Second—Bevel gears; whose connect-

ing shafts whose axes meet when suffic-

iently prolonged, and the elements of

whose teeth are straight lines. In bevel

gears the surfaces that touch each other,

without slipping, are upon cones or

parts of cones whose apexes are at the

same point where axes of shafts meet.

Third—Screw or worm gears; those

connecting shafts that are not parallel

and do not meet, and the elements of

whose teeth are helical or screw-like.

Arriving at Size of Blank

The circular pitch and number of teeth

in a wheel being given, the diameter of

the wheel and size of tooth parts are

readily found. This is a very important
point and should be carefully studied by
everyone who has to do with laying out
new work. The order comes to make a

pattern of a certain pitch and with a

g"iven number of teeth. Or we may
have a gear to be matched with an-

other gear having a different number
of teeth. We measure the circular

pitch of the gear we have, and knowing
the number of teeth to be on the new
wheel we proceed as follows:

Dividing by 3.1416 is the same as

1 1

multiplying by . Now =
3.1416 3.1416

.3183; hence multiply the circumfer-

ence of a circle by .3183 and the pro-

duct will be the diameter of the circle.

Multiply the circular pitch by .3183 and
the product will be the same part of the

diameter of the pitch circle that the cir-

cular pitch is of the circumference of

pitch circle. This part is called the

module of the pitch. There are as many
modules contained in the diameter of a

pitch circle as there are teeth in the

wheel.

Most mechanics make the addendum of

teeth equal the module. Hence we can
designate addendum; that is, let S= the

module.

.3183 P1= S, or circular pitch multi-

plied by . 3183= S or the module.
NsrrD 1

, or number of teeth in a wheel,

multiplied by the module, equals dia-

meter of pitch circle.

(N+ 2) s= D, or add 2 to the number
of teeth, multiply the sum by the mod-
ule and product will be the whole dia-

meter.

t

—— f, or one tenth of thickness of

10

tooth at pitch line equals amount added
to bottom of space for clearance.

Some mechanics prefer to make f

equal to 1/16 of the working depth of

the teeth, or .06257D". One tenth of the

thickness of tooth at pitch-line is more
than one sixteenth of working depth,

being .7854D" in.

Example.—Wheel 30 teeth, 1% in.

circular pitch. P' = 1.5; then t=75 in.

or thickness of tooth equals % in. S=
1.5 in. x .3183= .4775 =module for 1V2
in. P 1

.

D'= 30x.4775 in.= 14.325 in.=diamet-
er of pitch circle.

D=(30+ 2) x .4775 in.= 15.280 in.=
diameter of addendum circle, or the dia-

meter of the blank.

f = 1/10 of .75 in.= .075 in.^clear-

ance at bottom of space.

D"= 2x.44475 in. clearance at bot-

tom of teeth.

D n
-ff= 2x.4475 in. .075 in.= 1.0299

in.= whole depth of space.

s+f=.4775 in.+ .075 in.= .5525 in.=
depth of space inside of pitch line.

Du=2s or the working depth of teeth

is equal to two modules.
In making calculations it is well to re-

tain the fourth place in the decimals,

but when drawings are passed into the
workshop, three places of decimals are
sufficient.

The distance between the centres of

two wheels is evidently equal to the ra-

dius of pitch-circle of one wheel added
to that of the other. The radius of

pitch-circle is equal to s multiplied by
one-half the number of teeth in the

wheel.

Hence, if we know the number of

teeth in two wheels, in mesh, and the

circular pitch, to obtain the distance be-

tween centres we first find s; then mul-
tiply s by one-half the sum of number
of teeth in both wheels and the product
will be distance between centres.

Example.—What is the distance be-

tween the centres of two wheels 35 and
60 teeth, 1% in. circular pitch? We
first find s to be 1% in.x. 3183= .3979

in. Multiply by 47.5 (one-half the sum
of 35 and 60 teeth, and we obtain 18.-

899 in. as the distance between centres.

In laying out pattern for gears, allow-

ance must be made for shrinkage. For
gears one to two feet in diameter it is

well enough to add about 1/100 of the

diameter of the finished gear. In gears
about six inches in diameter or less, the

molder will generally rap the pattern
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in the sand enough to make any allow-

ance for shrinkage unnecessary. In
gears cut from an iron blank we have
shown in a former lesson that the tooth

and the space between the teeth are to

be the same, but if a cut gear is to be
used as a pattern it is in a similar po-

sition to a wooden pattern and the

spaces between teeth should be cut wider
than finished gear spaces, in order to al-

low for rapping and to avoid having
too much cleaning to do in order to have
the gears run freely. In cut patterns of

iron it is generally enough to make
spaces .15 in. to .02 in. wider than the

teeth. This makes clearance of .03 in.

to .04 in. in the patterns some molders
might want .06 in. to .07 in. clearance.

LIGHTNING'S BETTER FEATURES
We hear innumerable stories about

the depredations of lightning and have
learned to look only on its bad charac-

teristics such as striking telegraph wires

and killing line men fifty miles away or

following the power line down into a

coal mine and setting off the dynamite
chamber, but we seldom think of it as a

benefit to mankind, but it has been

known to have remarkable restorative

properties in cases of incurable disease.

In Connecticut a woman who was as

deaf as a lamp post had her power of

hearing restored in a marvelous way.
To penetrate to where this woman was
in her house the bolt had to shatter sev-

eral rafters, pass through two floors

and demolish windows and frames before

reaching her body. She became uncon-

scious and was badly shaken up, but up-

on regaining her senses was well able

to hear.

A case somewhat opposed to this but

equally as remarkable was that of a man
who had been afflicted with paralysis

from infancy and who was struck by
lightning and rendered unconscious for

a short time, but after recovering from
the shock he gradually regained the use

of his limbs but was permanently deaf.

A woman who had been paralyzed for

thirty-eight years was struck by light-

ning and cured.

Another woman who had paralysis of

the vocal cords which rendered her

speechless was struck by lightning and
whether it was the lightning or the

fright, she screamed and has since had

the use of her tongue.

Many miraculous cases are recorded

of people having their shoes and cloth-

ing torn off by Lightning while receiv-

ing- no bodily harm.
Another point worthy of note is that

there is no record of anyone eve 1 being

struck by lightning while stitting in an

automobile. This is probably due to

the fact that rubber tires act as non-

conductors, and unless the car is sub-

merged in water, or the tires are de-

flated so that the rims form a contact

with the ground, there is not the slight-

est chance of a car being struck by-

lightning.
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Improving Quality of Foundry Sand Mixtures
Everything Points to the Advantage of Muller Type of Mixer, but
It Must Not be Allowed to Have a Grinding Effect on the Grains

of Sand
By HENRY B. HAN LEY

IN THESE times it is, of course, ex-

ceedingly important to reduce the cost

of foundry sand mixtures, not only

by deceasing the amount of new sand

used but also by increasing the quantity

of old sand that can be used over again.

Sand preparation has only recently re-

ceived the attention that it deserves,

probably because other problems oc-

cupied the attention of the foundrymen
and were considered more important

from the standpoint of the quality of

the castings and the cost of production.

Different methods of molding mixtures

of metal for various weights of castings

and for castings for different purposes

have occupied the attention of the foun-

drymen to the exclusion of the now con-

sidered important sand mixing depart-

ment.

There is no doubt that ultimately ways
and means will be found to use up all

of the old sand; also, that the old cores

will be broken up and used again. Fur-

thermore, unless the foundry is so small

that it cannot afford the expense, it is

absolutely necessary to employ a metal-

lurgist or chemist to experiment with

the different kinds of new sand, to in-

vestigate the possible reduction of bind-

ers for core sand with the use of cheap-

er binder than was formerly used, and
generally to supervise the more thor-

ough and more economical preparation

of molding sands.

It is believed by many engineers who
have studied the subject that the most
satisfactory means of mixing is by the

use of a muller type of machine, provid-

ed that the mulling action does not des-

troy the original structure of the sand,

but simply incorporates the various in-

gredients into a uniform mixture, at the

same time maintaining its original por-

osity.

Locating the Mixing Department

It is important properly to locate the

sand mixing department, so that the new
sand can be delivered as automatically

as possible into the mixing machine,
and to take away the resultant mixture
quickly and economically, thus securing

the maximum capacity from the mixer.

Also, where one machine is used for

bot facing and core sand, it should be

located so that the core mixture and tha

facing mixture can be transported to

wherever they are to be used in the foun-

dry with as little delay and expense as

possible. Likewise, the return of the

old sand to the machine should be kept
in mind, so that the expense of so doing

will not counteract the advantage of

using up the old sand. It is important
that the sand be distributed so that the

molders will not have to wait at any
time for a fresh supply of sand.

Hand mixing is absolutely a thing of

the past, not only on account of the la-

bor conditions at the present time, but
also because of the reduction in cost,

as obviously it is impossible to reduce
the quantity of sand that is required,

by hand mixing, as can be done mechan-
ically.

Accurate records should be kept of

various mixtures required for certain

classes of work and the cost of such
mixtures be proportioned per ton of

castings. In other words, the cheapest
mixture than can be used in any partic-

ular class of work should always be de-

termined, and then this particular mix-
ture should be absolutely maintained.

Time of Mixing

The time of mixing should be very
carefully investigated, as in core sand
especially it is just as bad to mix the

sand too long as not long enough, as

more expense is necessary in continuing

the mix beyond the time required. I

have heard a great many foundrymen
make the statement that poor sand pre
paration is responsible for more lost

castings than any other cause.

It is also possible with the muller

type of mixer to secure a good distiibu-

tion of sea coal particles for facing, and
to decrease the amount of sea coal that

is required. Consider the immense sav-

ing in time effected by the molder in

finishing the mold that is made with
well mixed sand; the mold will not fall

to pieces so easily and therefore re-

quires less finishing. The metal will

not cut into the mold because the sand

presents a tougher exterior. It is not

difficult to note the difference, by ob-

servation in the core of the rough loose

edges where the sand is not properly

mixed. These edges, of course, are li-

able to wash off and the pieces get to

the top of the casting and cause endless

trouble in the machine shop, resulting

in the scrapping of the castings.

Where a foundry uses mostly green

sand it is all the more important to pre-

pare it properly, especially where there

is a variety of castings of both heavy
and medium weight. In such cases mix-

tures of sand can be produced with small

additions of binder and sea coal that are

quite economical. On the other hand,

mixtures are required with much strong-

er bond and more careful manipulation.

It is oftentimes desirable to arrange for

various bins for the different mixtures,

so that there is no chance of using a

mixture that is not adapted to the par-

ticular class of work to be done.

Another valuable use of the sand-mix-

ing machine is that very tough sand can

be cheaply made for large ccpes be-

cause less sea coal is needed and the

cope part of the mold is not so apt to

scab; also the cope is much less liable

to drop out, as is often the case with
poor facings.

In our experience with the muller
type of sand machine, we found it im-
portant to make a careful adjustment
of the mullers so that they do not rest

on the pan. In this way there is little

danger of grinding the material to a
powder. On the other hand if the mul-
ler is in contact with the pan a contin-

uous grinding goes on which is harmful
for any sand. In the first place, the

grain size and grade of the mixture is

altered and the whole mass is boLen in-

to fine, sharp particles. When such
sand is dumped out, it does not feel

right, is weak and very sharp. With
proper attention to the position of the

muller excellent sand can be obtained at

all times in not exceeding five minutes
of mulling. This will give the maximum
bond for the mixture use. Mulling for

three minutes will give nearly i.he same
bond as five minutes. The ultimate

bond is dependent on the mixture used,

the temper, the revolutions per minute
and the time.

Ini';uence of Additions of Sea Coal

While conducting a number of tests

on green sand facings that contained

sea coal, we were surprised to find that

the sea coal had a serious effect on the

bond. Tests were made to determine

to what extent sea soal could be used in

good facing and still have the bond re-

quired for safe working. A mixture

was made of old sand 60 per cent, and

new sand 40 per cent., no sea coal be-

ing used. The molds were blacked, and

the casting came out fine. Next, 3, 6

and 9 per cent, additions of sea coal

were tried. On passing 6 per cent, the

bond was so seriously weakened that

quite poor castings were produced. All

of these mixtures were prepared in the

muller previously described and were

mixed in five minutes mulling. After a

careful investigation, it was learned that

the sea coal breaks up the continuity of

the bond imparted by clay or impurities.

This weakness attributed to sea coal

could easily have been overcome by ad-

ditions of more new sand, but since this

means increased cost for facing it was
decided to adopt the safe working limit

of 6 per cent for facing intended for

medium weight castings.

Reclaiming Old Sand

In selecting molding sands, we have

tried to secure strong bond sands at all

times. We find there is economy in the

purchase of these strong bond sands

because they will go further than a sand

of weak bond in adding to old sand or

in making a facing. One can appreciate
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the effect of adding 10 per cent, of ex-

tra strong stove plate sand to the heap
sand, when to begin with the stove plate

sand selected for this work contains

double the bond of other sands. There

are some advantages about reclaiming

old sands with strong bond new sands,

that should appeal to those who do not

have a muller. It is not so difficult

to mix thoroughly the two sands as it

is when the mixture of clay is under-

taken.

To make clear the influence of select-

ed strong bond sands for reclaiming pur-

poses, our experience has been that they

are economical and safe in plants where
there are no means of controlling the

reclamation work, such as tests that

show exactly what the bond and other

qualities are.

Reclaiming Sand With Ordinary Fire

Clay

We have found that fire clay is not

suited to molding sand work for the sim-

ple reason that it takes too much clay to

develop the bond when added to old sand.

The reason for this is in the fact that

fire clay does not possess any amount
of plasticity but is generally nonplastic.

We have found additions of 10 per cent,

fire clay a serious detriment in sands

intended for facing, because with the

clay in the old sand plus the added clay

which made a total of 20 per cent.,

troubles in venting and blowing develop-

ed. On cutting the fireclay addition

down to 5 per cent., the troubles were
eliminated, but the bond was not reli-

able. If the molds dried out from long

standing the cope would drop from
weak bond. When mullers were first

introduced for sand reclamation, it was
thought possible to take any foundry
clay, add old sand, and make new mold-

ing sand. This idea is disappearing, be-

cause the knowledge of clay to-day shows
that there is a great variety to select

from, each having a different bond and
plasticity. Excellent results are ob-

tained when the proper clay is chosen

for the work, as the following table in-

dicates:

Ordinary Fireclay

Bond absorption fig-

ure 2000
Transverse strength. 15 lbs. per sq. in.

Clay substance plus

impurities, per cent. 96 per cent.

Selected Plastic Clay

Bond absorption fig-

ure 12,000

Transverse strength. 275 lbs. per sq. in.

Clay substance plus

impurities, per cent. 98 per cent

In selecting the clay to be used, a

strong bond plastic clay should be speci-

fied. As the table shows, practically

the same amount of clay is used, but
its quality and its influence on the ulti-

mate strength or bond of the sand being
reclaimed will differ enormously. This

has been explained nreviously and is

due to the superior physical quality and
not the chemical quality of the selected

plastic clay.

Reclaiming Sand With Selected Plastic

Clay

When one changes from the use of
ordinary fireclay to a strong plastic clay
and attemps to rejuvenate the old sand,
an entirely different result is obtained.
With the plastic clay, a good strong bond
that is reliable is secured. Only a small
amount, 5 per cent, or sometimes less, is

required to develop an excellent feeling
in the worn out sand. This is a tempt-
ing line of investigation because it of-

fers a considerable return, on account of

the great economy possible. Backing
sand for heavy work needs nothing more
than a small amount of plastic clay and
a few minutes in the muller. When one
considers the vast differences in prop-

erties of clay that are suitable for this

line of work, it is easily understood that

the future advances will be made not

by using the ordinary fireclay but the

selected plastic clay.

Method of Adding Clay to Sand Mixtures
It is still a matter of argument be-

tween foundrymen as to the best way
to blend sands in order to get the best

results. Some prefer the dry mixing
method and then tempering; others pre-

fer to mix and temper at the same time.

Our experience has shown that wet mix-

ing in a muller develops about all we
expect from the ingredients. We have
had the best results by adding clay in

the form of emulsion, while the machine
is in operation. This allows the clay

to spread over the surfaces and avoids

lumps in the mixture. It is entirely a

matter of clay dispersion over sand sur-

faces that makes ultimate bond. We
all know that a liquid condition for the

added material is superior to the dry

condition. By mixing the clay with

water we can develop the maximum
amount of bond with the minimum
amount of clay.

Utilization of Local Sands

When we have a muller at our dispos-

al, we find that it is thoroughly practic-

able to utilize some of our local sands

by adding 25 per cent, to our new facing-

sand mixtures. In this way we are sav-

ing 50 to 75 per cent, against the cost of

new molding sand brought from long

distances. A good mixture for medium
weight castings can be prepared in a

muller by taking 50 per cent, old sand,

25 per cent, local sand, 23 per cent, of

new sand and 2 per cent, of selected

plastic clay. It is of importance, how-
ever, to first know that the local sand

is of refractory character. It matters

not whether it contains clay or other

bond; this can be put into a mixture at

will.

Quality of Work With Reclaimed Sand
The quality of the work produced is

the main consideration in sand reclama-

tion. The results obtained so far are

decidedly in favor of mechanical treat-

ment of the sand. When a mixture is

found satisfactorv for a certain line of

work it can be duplicated, thereby giving

each molder the same quality of sand.

This avoids the personal equation where
each man thinks he is better prepared

on his own facing requirements than the

next one. We have seen hundreds of
important castings come exactly the
same in surface appearance day after
day. They were not made from exactly
the same formula for sands but the tex-

ture and bond were what was required
for the job. In order to have complicat-

ed castings free from sand defects it

is necessary to give the sand mixing
some study.

WHY IRON CAN BE BENT WHEN
HEATED

The Wheeler Syndicate in their daily
"Why" have the following article on cold
and heat.

"In common with other substances,
such as glass and various metals, iron
is quite rigid when cold or at the
average temperature, but the applica-
tion of heat makes it pliable and suscep-
tible of being fashioned into a number
of shapes. In fact the general rule

that the colder they are the more rigid,

applies to practically all substances has
even found its way into metaphorical
language, for we speak, for example,
of a person as having a 'cold, unbending
will.' Here, of course, the meaning is

figurative, rather than literal as in the
case of iron.

"The application of heat to any sub-
stance, however, will cause it to ex-

pand—sometimes only very slightly as

in the case of metals, sometimes violent-

ly, as in gunpowder or other high ex-

plosives. But the expansive power of

the heat is always in force and in the

individual molecules rather than in the

sudden increase in siize of the metal as

a whole. In other words the heat moves
the molecules further apart and causes

them to lose something of the strength

of their ho'.d upon each other. The re-

sult is that the iron as it is heated, be-

comes more and more pliable until it

finally reaches the point where it is a

liquid and can be handled like a thick

soup. The moment it cools, however, its

molecules press tightly against each

other and its original rigidity returns."

The above is interesting and is, in

the main, correct. It is in fact as near

correct as a daily newspaper can be

expected to get, on a technical subject,

but there are a few little points which
will stand investigating. For instance

it says:
—"the application of heat to any

substance will cause it to expand. Now
as a matter of fact there are metals

which contract when heated and expand
when cooled. Take the metal 'antim-

ony'. Its principal use is as a constitu-

ent of alloys, as type metal, to which

it imparts hardness and the property of

expanding on solidification, thereby fill-

ing every detail of the mold. Another

example is that of Bismuth, one clause

in the definition of this metal is that

it is used chiefly in the formation of

alloys, which are characterized by low
fusibility and by expanding on solidifi-

cation. An old saying is that there are

exceptions to every rule, and it seems

to be true, and the metalsi have their

exceptions along with the rest, but on

general principals, metal expands when
melted.
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Two Industrial Leaders of Canada Removed
Each a Peer in His Own Manufacturing Realm With Rare
Achievements in Business Building—Late Mr. McClary Attains

a Ripe Age—While Mr. Findley is Taken in Early Life

SINCE the last issue of this publi-

cation Canada has witnessed the

passing of two of her most promin-
ent industrial pillars, John McClary,
founder of the McClary manufacturing
Company, London, Ont., who died on
Sunday morning, Dec. 11, and Thomas
Findley president of the Massey-Harris,
Company, who died at his home in Tor-
onto, on Monday Dec. 19.

The one had attained more than a

score of years beyond the allotted span
of life, while the other was plucked in

the prime of life, a score of years before
his time. Each began at the' bottom
round and worked his way to the top;
each remained at his post until the end.
John McClary was born on a farm

near Nilestown, a village about six miles
from London on Jan. 2, 1829. His father
was originally an American, being des-
cended from an Irish family who emi-
grated to the United States in the 17th
century. On his grandmother's side his

ancestry traced back to

General Stark, one of the
famous generals of the
American Revolution, and
through his grandmoth-
er he is also related to
John Adams and John
Quincy Adams, second
and sixth presidents of
the United States.

Mr. McClary spent the
first eighteen years of

his life on the farm af-

ter) which he moved to

London, where he re-

mained the balance of

his days, with the excep-
tion of a short period in

California during the

gold rush of 1849.

On leaving the farm,
and before going to Cali-

fornia he served an ap-
prenticeship at the trade of tinsmith-
ing and on his return from his trip,

entered into partnership with his bro-
ther Oliver under the firm name of J.

and O. McClary in the business which,
although exceedingly small at the time,
expanded into the enormous McClary
Manufacturing Company of today, op-
erating the largest stove foundry in the
British Empire, and among the largest
in the world.

The late Mr. McClary was undoubted-
ly the oldest active business man in

Canada. He was at his office as usual
on Friday before his death. On Satur-
day he was taken seriously ill, and in

spite of all that medical skill could do
he passed away on Sunday morning
within sight of his 93rd birthday.

In addition to his position at the head
of the McClary Mfg. Co. he was presi-

dent of the Ontario Loan & Debenture
Company, a past president of the Lon-
don Life Insurance Co., and a director
of the London & Western Trust Co. He
had, years ago, been a Justice of the

Peace. In religion he was a Methodist.

Mr. McClary, although descended from
American Revolutionary Stock, war,

married in 1853 to Mary Ann Drake,
daughter of Phineas Drake of United
Empire Loyalist descent. By the mar-
riage they had two daughters, Mrs.

Theresa Gunn, whose husband, E. A.

Gunn. now deceased was a former Sec-
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retary of the McClary Mfg. Co., and
Mrs. Gartshore, wife of Lt. Col. W. M.
Gartshore, manager of the McClary Co.

His first wife died in 1862, and he later

married Miss Mary Jane Pavey who
predeceased him in 1909.

Story of His Rapid Progress
Thomas Findley also began his career

on a farm. He was of Scotch descent
and was born Dec. 16, 1870 or just fifty-

one years ago, the son of Thomas and
Agnes Findley at Bond Lake, York
County, only a few miles to the north
of the city in which he was later to

make a career for himself as a manu-
facturer of devices designed to lighten

the labor of such farmers as those among
whom he had passed his childhood

and boyhood. The first sixteen years of

his life he spent on his father's farm,
and during this period he attended the

public school at Sutton West, Ont.,

where he received such instruction as

the facilities of a little rural school

could provide. He did not enter a high
school after completing his public school

course, not because he did not wish to

continue his studies, but only because
of circumstances that kept him from
continuing them as he would otherwise
have done.

His first venture of earning a living

was as a junior in the little store of the

village, which store included the Post
Office and the Telegraph Office. Here
he picked up a lot of valuable knowledge
including that of telegraph operating;
this latter being the stepping stone into

his position with the Massey-Harris
Company, who had a direct telegraph
connection .with their office and were
requiring an operator. He did not

long remain at this particular work, but
became interested in the activities of the

company, he was soon promoted to a po-

sition on the book-keeping staff. While
he worked at his books during the day,

he attended Y.MjC.A. classes at night

with the object of improving his edu-

cational equipment and preparing him-
self for further advancement, which

came rapidly, and in 18-

95, five years after join-

ing the Massey-Harris
Company's staff he be-

came the chief account-

ant for the Company.
His promotion right

m through to the higher po-

H sitions was rapid. In 1920
B he was appointed as-

sistant general manager,.
in 1909 a director, and in

1912 vice-president. In

1917, on the death of the
president, Senator Lyman
Melvin-Jones, the com-
pany was reorganized and
Mr. Findley was appoint-

ed to the dual office of
president and general
manager. Although it

was known that this was
too much for any one

man, it was not until November 1920
that Mr. Findley was relieved of some
of the burden, on the appointment of
Mr. Thomas Bradshaw to the position

of General Manager.

Mr. Findley was not only a success
as a business man but was extremely
popular with the employees, as was
shown by their actions on Christmas
Day, 1919, when he was presented with
an illuminated address, in red morocco
cover, and signed by no fewer than 4000
of the employees of the Massey-Harris
Co.

Mr. Findley was appointed last July
as a member of the League of Nations
comimittee of disarmament. In addi-
tion to his connections with the Massey-
Harris Co. he was a director of the

Canadian Bank of Commerce; a prom-
inent member of the Canadian Manufac-
turers' Association of which he had
been chairman of the legislative com-
mittee on different occasions, and also

a member of the executive council. He
was also a member of the general board
of finance of the Presbyterian Church of
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Canada; a prominent Y.M.C.A. worker
and a member of the Bloor Street Pres-

byterian Church, in which Sunday
school he had been superintendent for

fifteen years. He was married in 1894

to Phoebe Constance Smith, daughter
of Samuel Smith of Kingston, who sur-

vives him, along- with their two sons,

Irving and Alan, and their daughter
Margaret.

SCHOOL CHILDREN AND SAFETY
The Committee of Judges in the re-

cent safety essay contest have prepared
for the Executive Committee of the On-
tario Safety League some interesting

figures regarding the distribution of

the prizes. It will be remembered that

in May last, the Ontario Safety League
announced a competition for the best es-

says by school children on the subject

"How Children May Help to Avoid Mo-
tor Accidents." Cash prizes amounting
to Two Hundred dollars in all were do-

nated by the Ontario Motor League.
This amount was divided into 140 prizes

varying in value from Ten Dollars to

One Dollar. In order to give reasonably
equal chances to all children, the prizes

were divided into two classes:

—

Class A, being for children 12 years
and under.

Class B, being for children 13 years

and over.

It is an undoubted fact that many lives

are lost as a result of lack of thought
or knowledge, or in other words, lack

of education. The Motor League had
this in mind when offering the prizes, as

experience has shown that accidents in-

volving automobiles and children can be

systematically reduced by teaching

children in their homes and in their

schools how accidents are caused and
how they can be avoided.

An analysis of the list of prize win-

ners in this competition is unusually in-

teresting and indicates most clearly how
thoroughly the teachers in some of the

schools have realized the importance of

the subject. On the other hand, some
of the results of the competition are re-

markably unexpected and in direct con-

trast to what would be generally expect-

ed.

One would naturally anticipate that in

the larger cities, where automobile ac-

cidents are of almost daily occurrence,

and where, therefore, the necessity of

safety teaching is obviously the more im-

perative, the children of those cities

would be so steeped in safety knowledge
that, in a competition such as this, they

would carry off practically all the prizes

The actual results of this competition

tell a very different tale

The first prize in Class A was won by
a pupil attending school in a place not

shown on most maps—Locust Hill; and
the pupils of this school also won three

prizes in Class B. The pupils in one

school in Guelph won 2 prizes—15 in

Class A and 5 in Class B. As against

this all the schools in Toronto together

claimed only 21 prizes, and 12 of these

were won by pupils of "Separate

Schools." Gait scholars took 7 prizes,,

whilst scholars attending the schools at

Ottawa and Windsor each took only one.

In Peterborough the children under 12

took one prize whilst those of 13 or over

were awarded 8. The largest number of

prizes in one city was secured by Ham-
ilton with a total of 24. 102 prizes
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were won by girls and 38 by boys.

The 140 prizes were distributed as

follows:—
Hamilton 24, Toronto and Guelph each

21, London 11, Peterborough 9, Gait 7,

St. Catharines 5, Fort William and Lo-

cust Hill each 4, Welland and Fairbank

each 3, Watford, Downsview, Oakville,

Barrie, Ford, Ridgetown, Whitevale and

Brantford each '2, Bolton, Chatham, Mil-

ton, Caledon, Weller's Bat, Windsor,

Niagara Falls, Ottawa, Komoka, Hum-
ber Bay, Omagh and Union each 1.

Interesting- deductions may be drawn

from these results. Attention is drawn
to the figures by the Committee in the

hope that those teachers whose pupils

have done well in this competition may
be encouraged to increase their efforts,

whilst others may be influenced to emu-

late the more successful competitors by

instilling into the minds of the rising

generation the essential principles of

safety propaganda—how accidents hap-

pen and how they can be prevented—not

only from automobiles, but from any

cause.

DIFFERENT PEOPLE SEE THINGS
DIFFERENTLY

Philip T. Dodge, president of the In-

ternational Paper Company and of the

Mergenthaler Linotype Company, in an

address before the Industrial Relations

Association of America at the Waldorf-

Astoria, hotel, New York, said that his

thirty years' experience in employing
men had convinced him of the soundness
of the open shop policy.

He stated further that he felt so

strongly in the matter that if either of

his companies receded from their firm

stand for the open shop he would re-

sign, adding that his companies always
recognized shop committees and were
glad to confer with them, but that they
absolutely refused to recognize or deal

with any third party.
In reply to this a different stand was

taken by S. Seebohm Rountree, a di-

rector of Rountree & Company, Limited
of New York and London, who express-
ed his belief that the best interests of

both employers and employees were
served by co-operation with the trades
unions.

Obviously there is a difference in em-
ployers as well as employees whether
union or non union.

WORK FOR THE WORKLESS
S. C. Hadden, Editor and General

Manager of "Municipal and County En-
gineering" an Indianapolis publication
in a lengthy article has the following
paragraph which is applicable to most
Canadian towns at the present time and
is a commendable suggestion. Here it

is.

"Turn either to the right or the left

in your home town and you will find all

the work waiting that the jobless can
perform this winter and for some time
to come. Schools, hospitals, park im-
provements, sewers—all classes of mu-
nicipal work—have long been needed
and their need is more urgent now than
ever because of long deferred action

Let's defer no longer! Let's act now!
This is the surest way to permanent

prosperity."

FREE INFORMATION

Questions Answered re Scientific

Instruments

The Research Information Service of

the National Research Council is pre-

pared to supply to those interested in

information about scientific instruments,

apparatus and supplies, laboratory con-

struction and equipment.

The following samples of requests an-

swered recently:

"Where may we purchase inexpensive

photomicrographic apparatus ?"

"Where may a human skull be pur-

chased?"

"Who manufactures a good grade of

selenium cells?"

"Advise where lantern slides on Euro-
pean Geography may be obtained."

"Where may the Lummer-Brodhun
cube be purchased?"
"What concern makes gauges record-

ing in fractions of an ounce?"
"Where may apparatus and accessor-

ies for study of sensitiveness of photo-

graphic plates be secured?"
Address requests: National Research

Council, Information Service, 1701 Mas-
sachusetts Avenue, Washington, D. C.
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The Casting/^ Aluminum And Aluminum Alloys
Various Formulae Brought Out in America and England Since

the Outbreak of the War, and to Considerable Extent as a Result

of the War
By ZAY JEFFRIES

Last month we showed that while

aluminum castings have been made in

sand molds, ranging in weight from one

ounce to as high as 480 lbs., neither of

these weights should be considered as an

extreme limit.

33 In the permanent-mold process the

maximum weight is about 20 lb. and the

minimum, weight about 1 oz. Per-

manent-mold castings have been made

weighing as high as 150 lb. but these

large castings should be considered as

special.

34 Section Thickness. On gas-engine

oilpans the walls should be 3/16 in. or

more in thickness and on crankcases a

wall thickness of 7/32 in. or greater is

common practice. Fillets should have

large radii, especially where heavy sec-

tions join thin sections. The best thick-

ness on pipes, manifolds, etc., is Vs to

5/32 in. The minimum thickness on

permanent-mold castings is 3/32 to Vs

in.

35 Finish. On large castings Vs in.

should be allowed for finish and on

bench work 1/16 in. A finish of 1/32 in.

should be allowed for disc grind.

36 The finish on permanent-mold cast-

ings up to 3 in. in diameter, for example,

pistons, should be about 0.075 in. on the

diameter, and the finish on the piston

head should be 0.045 in. The finish on

piermanent-mold pistons over 3-in. in

diameter should be about 0.093 in.

37 Tolerances on Dimensions and

Weights. In sand castings a tolerance

of 1/32 in. in thickness should be allow-

ed in permanent-mold castings the toler-

ances are plus or minus 0.010 in. The

weight tolerances on sand castings using

metal-pattern equipment are plus or

minus 3 per cent, and with wood patterns

plus or minus 5 per cent. The weight

tolerances on permanent-mold castings

are plus or minus 2 per cent.

38 Machining. For roughing cuts

speeds of 500 to 700 ft. per min, and a

feed of 1/16 in. to 5/32 in. are recom-

mended, according to the nature of the

work. No lubrication is recommended

for roughing. For extra fine finish a

speed of about 125 ft. per min. is recom-

mended, but speeds up to 600 ft. can be

used and satisfactory finish obtained.

For turning, the finishing feeds should

be from 0.01 in. to 0.125 in., and for

planing up to 0.25 in. A good lubrica-

tion mixture for finishing is 70 parts

kerosene and 30 parts lard oil.

39 Aluminum alloys take a fine finish

by grinding. Good results have been

obtained using a No. 40 grain crystolon

wheel and a mixture of 10 per cent, lard

oil and 90 per cent, water for lubrica-

tion. The grains of the crystolon wheel

even when dislodged do not stick in the

metal.

Heat Treatment of Aluminum-Alloy
Castings

40 Experiments have indicated that

the tensile properties of aluminum al-

loys are considerably improved by heat

treatment, but these developments are

so new and have gained so little head-

way in production that the subject will

not be treated in this paper.

41 Aluminum castings, especially those

containing copper, may have their vol-

umes permanently changed by heat treat-

ment. Also the hardness may be chang-

ed. These facts are taken into consid-

eration in connection with the heat

decrease as the thickness of the section
increases. In the case of round test

bars cast as shown in Fig 1, the de-
crease in tensile strength in an alloy

containing 8 per cent, copper and 92 per
cent, aluminum is from approximately
25,000 lb. per sq. in. and 3 per cent,

elongation in the ^-in. test bar, to 14,-

000 lb. per sq. in. and less than 1 per
cent, elongation in the iy2-in. test bar,

with proportional intermediate values for

the J/2-in. and %-in. bars.

44 It appears that this alloy on ac-

count of its low elongation does not show
up so well when tested in a large piece

as would be indicated from the results

obtained from small test bars machined

Pig. 1.—Method of casting round test bars.

treatment of aluminum-alloy parts such

as pistons which will have to operate

at an elevated temperature. The pis-

tons are given a heat treatment which
will cause permanent growth to such an

extent that no additional change of vol-

ume will take place during normal run-

ning.

Aging
42 Nearly all aluminum-alloy castings

change in physical properties at room
temperature after casting. This change
in properties is called "aging" and is

caused by the same internal changes

which change the properties of the al-

loys by heat treatment. The general ef-

fect of aging is to increase tensile

strength and decrease elongation. The
elongation may be reduced by aging

from 2 per cent, to 1 per cent, in the 8

per cent copper alloy, or from 8 per

cent to about 6 per cent, in one of the

more ductile zinc alloys. This aging

should cause no worry to engineers be-

cause, although it was not suspected in

the past, the alloys which have been

used for years have aged without harm-

ful effects.

Effect of Thickness of Section on Phy-

sical Properties of Aluminum Alloys

43 In general, the tensile strength

and elongation of the aluminum alloys

from the larger pieces. For example,

small test bars cut from the 1%-in. bars

averaged about 19,000 lb. per sq. in. and
the elongation was more than 1 per cent,

elongation. The tensile strength of one
of the zinc alloys described earlier de-

creases at an approximately linear rate

from about 30,500 lb. per sq. in. in a

Yiin. test bar to 19,500 lb. in a l%in.
test bar. Small bars cut from the lV^in.

bar tested about the same as the l v:>in.

bar itself. The elongation of the zinc

alloy decreases also with increase in

thickness of section. It is thought that

the greater ductility of this alloy is re-

sponsible for the similarity of results

between the small test bars cut from
the large bars and the large bars them-
selves.

45 The lower strength and ductility

of the large sections are due to a com-
bination of variation in grain size and
soundness of the casting. The smaller

sections are as a rule better fed during

solidification and since they solidify

more rapidly than the thicker sections,

they are also finer grained.

Effect of Rate of Chill on the Physical

Properties of Aluminum Alloys

46 As a general rule, the more quick-

ly aluminum alloys solidify the smaller

the grain size and the higher the tensile
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strength and elongation. No. 12 alloy,

for example, when cast in large sections

in sand may have a tensile strength as
low as 14,000 lb. per sq. in. and an elong-

ation of less than 1 per cent.

Fatigue Resistance of Aluminum Alloys
47 In sand-cast bars of No. 12 alloy

the fatigue resistance as measured on
the White-Souther machine is about 14,-

000 lb. per sq. in. maximum stress for

500,000 reversals and about 8500 lb. per

sq. in. maximum stress for 16,000,000 re-

versals. The proportional limit of this

alloy is about 5000 lb. per sq. in. The
stress-strain curve departs very gradu-
ally from a straight line after the pro-

portional limit is exceeded, as is shown
in Fig. 2. It is believed that the propor-

tional, limit of the aluminum alloys does

not represent a breakdown of the main
metallographic constituent, as in a single

compounds and thus causes slight per-

that it simply breaks some of the un-
favorably situated, brittle aluminum
compounds and thus causes slight perm-
anent set. The fatigue life of the alum-

inum alloys is quite unusual, inasmuch
as the safe limit seems to be equal to or

higher than the proportional limit as

measured by the extensomet'er. Chill-

cast alloys are even better than the

sand-cast alloys for fatigue resistance.

48 In a very comprehensive paper
entitled Aluminum Alloys for Aeroplane
Engines, by Professor F. C. Lea, pub-

lished by the Royal Aeronautical Society

in 1919, fatigue tests on various alum-
inum alloys are reported, together with

stress-strain diagrams. These tests show
a minimum fatigue range in the Wohler

test of 12,000 lb. per sq. in. (—6000 to+
6000) for 12,000,000 reversals on an al-

loy containing 12 per cent, copper. The
proportional limit of this alloy was 5000

lb. per sq. in., although the amount of

permanent set up to 6000 lb. was very

slight.

Genera 1 Considerations Regarding Use
of Aluminum Castings

49 As an engineering metal alum-

inum is in a class by itself because of

its low specific gravity. Its use is de-

termined by many factors among which

are the following:

a Where lightness is of prime im-

portance, aluminum in sheet form has

about seven times the stiffness of steel

for equal weights. For a given rigidity

in any metal structure aluminum will

weigh less than any other metal used in

engineering. For such parts, therefore as

aeroplane engine crankcases, camshaft
housings, oilpans, etc., where lightness

and rigidity are of prime importance,

aluminum alloys find extensive use.

b In the manufacture of gas-engine

crankcases it is found that the alumin-

um castings can be machined about three

times as rapidly as cast-iron parts, and
consequently the first cost of plant in-

stallation and labor cost of machining
is greatly decreased by the substitution

of aluminum for cast iron. The lightness

of the crankcase is the chief advantage
because the weight of the engine per

horsepower is reduced.

c Where the lightness of reciprocat-

es ui
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Fig:. 2—Stress-strain diagram of alloy containing-
92 per cent, aluminum and 8 per cent, copper.

ing parts, like pistons, is of great mo-
ment, such as in high-speed gas engines,

the use of aluminum is very beneficial.

The aluminum piston also has the ad-
vantage of high heat conductivity, which
is sometimes of greater importance in a

gas engine than reduction in weight.

d For reducing unsprung weight in

motor vehicles, aluminum is particularly

valuable. This includes such paris as

differential carriers, rear-axle housings,

brake shoes, hub caps, wheels, etc.

e Aluminum alloys, especially with
moderate pressures, function nicely as

bearings against hardened steel. As an
example, the Liberty Engine camshaft
was run in aluminum bearings, as were
also the rocker arms. Aluminum alloys,

however, do not bear well against soft

steel.

/ For equal volumes aluminum is

cheaper than brass or bronze. Aluminum
alloys find extensive use as a substitute

for brass and bronze castings where
freedom from atmospheric corrosion is

of prime importance and where the

strength requirements are not too severe.

Selection of A'loy

50 For aluminum castings not highly

stressed, No. 12 alloy should be used.

Where freedom from leaks is the main
requirement, the 12 per cent, copper al-

loy is good and the more ductile zinc

alloy should be used for highly stressed

parts. Present-day engineering materials

are required to stand abuse rather than

normal use. Ductility is essential if an
alloy containing 2.75 per cent, copper,

1.5 per cent, iron and 7 per cent. zinc.

WHITE GOLD
Any one who is interested in jewelry

or diamond setting has undoubtedly be-

come more or less familiar with white

gold during the last few years but very

few people seem to know what it is.

The fact that it sells for less money
than platinum convinces them that it

must be a spurious compound, but it is

not. In order to 'explain the phenomen
of white gold it is necessary first to re-

fer to platinum and also to pure unadul-

terated gold.

Humanity is. queer, and longs for any-
thing which is difficult to procure.

Gold, because of its scarcity had long

been looked upon as the most precious
of metals and was, as a consequence, the
chief source of supply for jewelry. It
has also become the standard of valua-
tion throughout most of the civilized
world, and practically every nation has
some of its coins made from this metal.
Gold has a standard value which never
changes, namely $20.67 per ounce.

Silver, another precious metal has
been known and prized throughout ages,
but silver is cheap compared with gold,
being about one twentieth of its. value,
or less according as the market fluctu-
ates. But this is ancient history. In
the year 1741 a new metal was discov-
ered in the Choeo mines in Peru by
Charles Wood an Assayer from Jamaica.
This metal is Platinum and has since
been found in different parts of the
world but it is rare. Platinum is the
heaviest of the metals, is very ductile
and malleable. It is almost as white
as silver and takes a high luster, but it

is in no way superior to silver in ap-
pearance. The fact that it is very hard
to get and exceptionally difficult to re-
fine, and impossible to melt with any-
thing less than an electric spark makes
it, of necessity very expensive, and for
this reason "humanity" demands it for
jewelry although it takes an expert to
tell it from silver. The demand thus
created naturally increased its market
value and incidentally the temptation to
imitate it.

In the ore from which platinum is ex-
tracted is another metal known as pall-
adium. This metal is never found, ex-
cepting with platinum, and was never
of any great value until it was> found
that by alloying a small amount of it

with pure gold it had a bleaching effect
which produced a metal, hardly disting-
uishable from platinum. This is what
is known as white gold. This, of course
raised the price of palladium until it

now sells at $60 per ounce, but with'
gold at $20.67 per ounce, which price
never changes, a slight amount of pall-
adium at sixty makes very little differ-

ence in the cost of white gold from
that of pure gold which is far short of
$80.00 per ounce, the price at which
platinum is quoted. While platinum is

sought after as a metal from which to
make jewelry it has 1 other and more
useful uses where its heat resisting and
acid resisting qualities are invaluable,
and where substitute, will not do, but
for jewelry "white gold" is good enough,
and while it is only an imitation it is

not spurious.

A shower of rain generally succeeds
lightning because the equilibrium of a
certain amount of electricity having been
restored, the clouds, deprived of their
electricity, collapse into rain.

In case of fire in one's clothing do
not run, especially don't run down stairs

or out-of-doors. Roll on the carpet or
wrap in woollen rug or blanket. Keep
the head down, so as not to inhale the
flame.
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HAS TROUBLE WITH CORE SAND
MIXTURE

Editor Canadian Foundryman:

—

As a reader of the Canadian Foundry-
man I often find a lot of good sugges-

tions in it, and now I would like a little

information myself on some core mix-

tures for bibb and basin cock cores. 1

am having a little trouble with some of

the seats of the bibbs, they blow. My
losses are abou t three per cent, on
bibbs, and five per cent, on basin cocks.

Now could you give me a mixture that

would work and still leave the interior

of the casting smooth. I trust that you
have the required information.

Answer:—The trouble which you are

having has been the experience of most
all brass foundrymen. Getting the vent

away from such small intricate-shaped

cores with such a thin covering of such

sluggish metal as brass, is a difficult

proposition. It is next to impossible to

vent such cores properly, and unless the

texture of the core itself is such that

the gas escapes at once, there is apt to

be trouble. Every core has some ten-

dency to kick when hot metal strikes it,

but melted iron will usually make good

after the slight kick is done, while brass

being sluggish will not. The only thing

to do is to have cores which will not

kick and to accomplish this, the material

from which the core is made should not

contain any loam or any other foreign

matter such as is found in ordinary

building sand. Pure silica sand mixed
with a good oil binder in the proportion

one of oil to fifty of sand is considered

by most brass founders to be the best.

This kind of a mixture cannot be stood

on end or rolled onto a flat plate to

be dried, but must be put into perfect-

fitting
1

driers. This means an outlay of

money but it is well spent, as cores of

this kind can be made without rods,

wires, or vent holes. The sand does not

require to be sharp sand, as the shape

cf the grain is not particular. As a

matter of fact a grain without sharp
corners will make a more open core, and
the oil will hold it secure. Molding
sand, mixed through the mixture makes
easy work for the core maker but that

is its only good feature. If pure, white
silica sand is not to be had, the only

thing to do is to get as near as possible

to it. Good sand is frequently found
along river banks and beaches, but

where much core-making is done it is

money in pocket to get car lots of real

silica sand. The success of a core for

any kind of work is in having it hard
enough to resist the melted metal while

not hard enough to prevent the natural

shrinkage of the metal, strong enough
to resist the strain of the metal and
open enough to allow the gas to escape,

land along -with these characteristics

have a binder which will resist the heat

until the casting is set. Pure sand and
pure linseed oil will accomplish this in

any kind of a casting, iron or brass,

heavy or light, but linseed oil being a

slow material to bake and also expen-

sive there are manufactured oils with a

linseed base which are less expensive

and more easily dried. These oils are

for sale by all foundry-supply houses.

It is not always necessary to use oil

sand as there are cheaper compounds
which are equally as good for some
kinds of work, but for the work such

as you are having trouble with, the oil

sand should relieve you of all your

trouble.

WANTS INFORMATION ON
SCRAP IRON

Editor Canadian Foundryman:

—

I have a question which I have been

going to ask you for a long time, with

regard to scrap iron. "Which will make
the best castings, old stoves or old

machinery?" The manager of the shop

where I am employed argues that stoves

are made of first-class pig iron, which

is still in them when they go to the

scrap pile, while machinery is usually
made of half scrap and half pig. Some
of our men agree with him and some
differ, while I am undecided, and will

leave it to you.

I have another question which I may
as well include, along a similar line:

"What effect does chilling a casting have
on castings which will be made from this

chilled metal later on? I- have seen
foundrymen using the chilled rim of a
car wheel for castings which required to

be hard while using the hub for ordinary
work. Were they right in doing so?"

Answer:—To answer your questions
in a proper manner would be a lengthy
task, which would call for some study
on your part, but I will try and make it

as brief as possible, without slighting

it.

In the first place, it must be under-
stood that iron is the same always.
There is only one iron in the world, and
the iron which falls from the heavens in

the form of meteors is just exactly the
same as the iron which was here before
it, but pure iron is not in use, and it

depends on what impurities or foreign
matter is alloyed with it, what grade the
commercial iron used will belong to.

With this in mind you will see that the
contention of your manager is correct,

providing he can back up his assertion

that the stove was made of better metal
than the machine casting. If a piece of

stove and a piece of machine are poured
from the same ladle of melted iron, the

stove casting will be harder and closer

grained than the machine piece, because
it cooled quicker, but this has no effect

on its chemical analysis; they will both
be the same when melted again. This

is well known by metallurgists, yet they
will say to use stove plate to close the

grain on a casting which requires to be

exceptionally close-grained. This is an
absolutely mistaken conception, as stove

plate has no effect, good or bad, on the

grain. Chunky iron is the most profit-
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able for the foundryman to use because

it does not lose weight in melting to the

same extent as thin scrap. Every time a

piece of metal is melted it loses some of

its weight through oxidization. This

takes place on the exposed surface of

the iron as will be seen at the black-

smith's anvil. Every time he brings out a

piece of hot iron he strikes it on the

anvil and knock off a scale of oxidized

iron which has formed on the surface.

This same thing takes place in the cup-

ola, every piece of iron which is being

heated has this scale formed on it, which

reduces its weight and a thin piece such

as stoveplate will lose vastly more in

proportion to weight than a chunky piece

on account of its greater surface. Stove

plate generally burns away about 20 per

cent, of its weight in melting. This,

coupled with the fact that a stove gen-

erally contains a lot of ashes and stove

polish, which all counts on the scales,

but not in the cupola, and also that a

stove is all bound with wrought iron

rods and sheet iron linings to the doors

and that a considerable quantity of goo !

iron is lost in breaking up the stove and

a lot of extra time is required to handle

a given quantity of stove scrap to what
would be required for the same quan-

tity of hieavy scrap, all combine to

make stove plate undesirab'e unless

bought very cheap. It has never been

my experience to find stove shops using

any better grade of iron than is used

in other shops. Most foundrymen pre-

fer heavy scrap because when broken

it appears to have a coarser, softer

grain, but as I have shown, this counts

for nothing as this same metal would

have made a close, hard grain if poured

into a thin piece.

Now if you have absorbed all of this

your last question is answered—chilling

a car wheel has absolutely no effect on

castings which will be made from it

later on. The iron from which car

wheels are to be made must be of su-

perior quality, low in silicon and low in

sulphur and as a consequence, high in

carbon. Chilling the wheel has no ef-

fect on the iron; it simply acts on the

carbon contained in it, and all it does

to this is to prevent it from freeing it-

self, which it would do in a few minutes

if allowed to. If the casting is analyzed

it will be found that the rim is high in

combined carbon while the hub will be

high in free or graphitic carbon. When
re-melted these will be as they were
originally. Car wheel iron is suitable

for any heavy casting, but being low in

silicon is apt to chill from the moisture

in the sand of the mold if poured into

light castings.

In conclusion I will mention a couple

more points regarding scrap iron, par-

ticularly that of stove. Sulphur in ex-

cess of .031 is injurious to iron, and

the grates and fire-box of a stove which
have been heated to a red heat over and

over again will not only be oxidized but

heavily charged with sulphur. This

part of the stove should always be put

aside for low-grade work. My other

point is regarding what transpires in-

side of the cupola when the blast is on.

I have been asked on different occas-

ions how I know that a scale forms
on cast iron in the cupola the same as

it does on wrought iron in a forge. In

answer I will say that, theoretically, I

assume it; in practice I have experi-

mented and proved that light iron care-

fully weighed does not produce as much
melted metal as an equal amount of

carefully weighed heavy scrap. I have
also examined scrap which has come
down with the "drop" when the bottom
was dropped. Any scrap which was
heated to a red but not melted has a

scale on it.

MOLDING SAND RESEARCH
COMMITTEE HOLDS

IMPORTANT MEETING
The Molding Sand Committee recent-

ly organized under the auspices of the

National Research Council and Ameri-
can Foundrymen's Association held an
interesting meeting in the Engineering
Societies Building, New York, on Dec-
ember 9. This was the first meeting of

the whole committee;

Hundreds of thousands of tons> of

molding sand and core sands are used
annually in the iron, steel and non-
ferrous foundries of America. A large

proportion of the expense involved is in

the transportation of such sands and
handling of the same in the foundry. A
little of it is reused; much more might
be. Moreover, sands are not always
correctly selected for specific purposes.
Mixing and other treatment can secure

improvement.

Under the direction of the Division of

Engineering, N. R. C, and the American
Foundrymen's Association, (a valuable
digest of literature has been made by
Professor R. E. Kennedy, of the Uni-
versity of Illinois and distributed to the

members of the committee and others

interested. Practical foundrymen re-

gard this as a most important treatise

on the subject.

Three sub-committees are actively at

work. The sub-committee on Standard
Tests has reached agreement on six

tests which will show the properties that

are most indicative of satisfactory work-
ing conditions of the sand in almost all

lines of foundry practice. The "fine-

ness" test and "cohesiveness" test were
reported as the two tests which should

be given first consideration. Tests for

permeability, water content, and thermal
properties, and rationa' and chemical

analyses, should also be considered in a

general study of molding sands. The
American Society for Testing Materials

is to be invited to appoint representa-

tives on this committee to help stand-

ardize the methods of making such tests.

The sub-committee on reclamation of

old molding sands and greater use of

old sands in molding and core-making
operations, is preparing a questionnaire

for submission to the foundries, which
will bring out the proportions of sands

reclaimed and the methods of reclama-
tion.

The sub-committee on synthetic
sands will confine its attention at first
to mechanical means for mixing.
Under the guidance of Professor H.

Reis, of Cornell University co-operation
will be secured from State Geologists
and the Director of the U. S. Geological
Survey, in making a thorough survey of
sand deposits in this country that are
suitable for foundry use.
The co-operation of men having like

interests in Canada, England and Bel-
gium, has been secured.

Mr. R. A. Bull, Spondly Building, 639
Diversey Parkway, Chicago, Illinois,
has been elected chairman of the Mold-
ing Sand Research Committee, and Pro-
fessor R. E. Kennedy, 909 West Cali-
fornia Street, Urbana, Illinois, is sec-
retary. — Wm. Spraragen, Secretary,
Division of Engineering, N.R.C.

BEFORE THE DAYS OF THE
SHOWER-BATH

When I think of the towel—the old-
fashioned towel.

That used to hang up by the cupola-
room door

I think that nobody in these days of
shoddy

Could hammer out iron to wear as it

wore.

The boy who first used it, the tramp
who abused it

The melter who used it when these two
were done.

The molders, the foreman, the super'
(poor man)
Each rubbed some grime off, while

they put a heap on
In, over and under, 'twas blacker than

thunder
'Twas harder than poverty, rougher

than sin.

From the roller suspended, it never
was bended.

But flapped on the wall like a banner
of tin

It grew thicker and tougher, harder
and rougher.

And daily put on a more inkier hue,

Until one windy morning, without
any warning,

It fell on the floor and was broken in

two.

HERE IS A GOOD FAMILY TO
KNOW

The following, from New York Cen-
tral Magazine, and published by the On-
tario Safety League, is really worth
keeping in mind—"Have you ever heard
of the success family? The father is

—

Work. The mother is —Ambition. The
oldest son,—Common Sense. The oth-

er boys are,—Perseverance, Honesty,

Thoroughness, Foresight, Enthusiasm,

and Co-Operation. The oldest daugh-
ter,—Character The sisters are—Cheer-

fulness, Loyalty, Courtesy, Care, Econ-

omy, Sincerity andHarmony. The baby
is—Opportunity. Get acquainted with

the old man and you will be able to

get along pretty well with the rest of

the family.
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Freak Conditions in Foundry Business

\IfHEN the lull which succeeded the war began to manifest
' ' itself, it seemed to attack almost every line before its

effect was felt in the foundry, and when most of the other
industries were working- short handed the foundries kept

on at their regular pace. Now conditions have changed, and
the reverse is in evidence. Textile industries and knitting-

mills are running- overtime, while the foundries are prac-

tically at a standstill. The most noticeable feature of the

situation is that the big manufacturing plants have next to

nothing to do, while the small jobbing- shop is busy. Another
feature is that the jobbing foundry in the small town is

busier than the jobbing foundry in the larger centre, the

very reverse to what would be anticipated. One conclusion

that may be arrived at is that new goods are not being called

for, and the amount of repair work which is required is not

sufficient to keep the big plant in operation, but is enough to

keep the little one busy. A big concern sub-letting work to

a small one in the same town may think that they are not

getting as good service as can be had from the one in a

country town, where expenses are not as high. Thus the

little shop in the little town is busy

In London, Gait, Brantford, Hamilton, and similar places

visited by Canadian Foundryman, the foundries are just

working about one quarter capacity, which is to say, that

they have about one third of the regular force of men and

are running about four days per week, with some doing even

less than this.

There is certainly as much work to do as there ever was,

and there is undoubtedly a remedy if it can be figured out.

A prominent manufacturer expressed himself in a manner

which solves the whole difficulty, and it is the only solution

which will ever be a success—"If Canada is ever going to

be a manufacturing nation, or an exporting nation, she must

first learn to compete in her own home market." Nobody

wants free trade, but what is wanted is Canadian-made

goods at the same price as goods made elsewhere. It is not

much to the credit of Canada to say that we can not com-

pete with other countries. As we have pointed out in these

pages on several occasions, there are practically the same

number of iron-working industries in Cana,da in proportion

to population, that there are ir> the United States, or in

Great Britain, and' as a consequence there is as big a field

for each one of them in this country as there is in either

of the others, if the Canadian will equip his plant and put

the goods on the market at a price which will guarantee him

the Canadian market. Henry Ford made his fortune by

putting his goods on the market and selling them—not by
holding them for bigger prices. The big prices which Cana-
dians get, are not to their advantage, as the raw material

for one is the finished product of another, and when a
manufacturer pays inflated prices for everything he puts into

an article he is obliged to charge an outside price for the

article when he sells it, and by so doing he opens the way for

imported goods to undersell him. What we want in this

country is more conceit. Stop this silly argument that every

other race under the sun is our superior and can manufacture

more economically than we can. Canada has the best oppor-

tunity of any nation in the world to be a leader, if Canadians

will only cultivate a little better opinion of their ability, so

let's go to it.

Our February Number
^pHE February issue of Canadian Foundryman will con-

-*- tain a number of interesting articles, among which will

he one entitled "Aluminum, Iron, and Electron," being the

first installment of a series by Professor Dr. Ing. Hanszei,

of Berlin, and published in the Zts. fur Metallkunda, of July,

1921. Everyone knows of the advances which have been

made in Germany along metallurgical lines, and while we
have just cause for feeling sore at the German we have

to acknowledge his ability. Knowledge gained from any

source is knowledge just the same, and with this in view

this material has been abstracted from the above publica-

tion and translated into English, especially for Canadian

Foundryman, by Wallace Dent Williams, metallurgist All

reference to weights and measures have been carefully

changed from kilograms and millimeters to pounds and

inches, for the benefit of those of our readers who may not

be famiUar with the metric units. The information gained

from there articles will be appreciated.

Mr. W. P. Essex, who has been contributing regularly

to our columns under the caption "Patterns and Castings,"

articles mostly of a historic character, but leading up to pres-

ent-day methods, and who has submitted his initial paper

on "Pattern making" in the present issue, will have an in-

teresting article entitled "The Pattern Shop, Some Observa-

tions, Experiences and Comments."
Another paper, interesting alike to the pattern maker and

the molder, is a continuation of our present article on

sweeping propellers, entitled "The Pattern Makers' Part,"

by Wesley J. Lambert, of Stone and Co., who supplied the

British Admiralty with between four and five thousand tons

of bronze propellers during- the war.
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Another paper which will be of general interest to mold-
ers and pattern makers, as well as the executives, is entitled
"Burning a Patch Into an Aluminum Match-Plate," by A. E.
Templar, showing how a seemingly impossible task was
easily accomplished when in the hands of a skilful work-
man.

Our regular page, entitled "In the Foundry," will contain

a number of small articles written by practical molders, in

addition to cupola practice and core making. All the different

departments will be looked after in this number.
In addition to the useful pursuits of the modern foundry

we will publish a series of small papers on ancient foundry
practice similar to those published during 1921, and which
we have been urged to continue. The first will appear in

February and will show what was undoubtedly the beginning

of metil work—that of making copper tools of the same
design as the stone ones which they succeeded. It is the

intention to make Canada's only foundry paper more in-

teresting and instructive than ever during 1922, and we invite

the co-operation of all foundrymen to this end.

Doors Are Open to Youth
HpHE RECORDS of men who, starting from humble points,

reach positions of exalted responsibility, often read like

romances. It is not so spectacular for a person to become

president of a large industrial enterprise responsible for large

capita] investments when wealth or hereditary advantages

have placed his feet on high ground from his youth, but for

boys to graduate from obscure and minor niches into one up-

land after another till they reach the top in half a century

or less and take seats of the mighty is an achievement as en-

gaging as fiction.

One of the virtues of life in a young and growing country

like Canada is that no door is closed to youth if it has suf-

ficient ambition and strength of character. Examples of re-

markable attainments have come to the public eye frequently

of late and no doubt some of the lads who are to-day working

with ladles in our foundries may be captains of far reaching

business concerns in the years to come. It is the boy who

thinks while he works and who, to-day, tries to put his foot

on a higher rung of the ladder than it was on yesterday who

succeeds.

Talk Is Cheap
CLEARING ON "Canada Within the Empire" at the Em-

pire Club, Toronto, a short time ago, Wallace Nesbitt, K.

C, advised against operation of the closed shop. So strongly

did he advise against' it that he advocated making it illegal,

which is to say that if he had his way it would be a criminal

offence for workmen to form unions and refuse to work in

a shop where non-union men were employed. This coming from

a lawyer is pretty rich. The lawyers certainly have one of the

strongest unions which was ever created, and if they don't

operate on the closed shop system nobody ever .did. They

certainly have a most formidable fortification protected by

law, against opposition. A foreigner might be* ever so well

versed in our laws, but he cannot practice in opposition to

our lawyers unless he belongs to the organization.

Our organized lawyers even go so far as to lodge protests

against any one outside of their ranks holding the position of

police magistrate. In fact our organized lawyers, like all other

humanly controlled institutions, are doing everything in their

power to feather the nests their members.

Organized labor makes its mistakes and quite frequently

makes itself a nuisance, but it is their own affair if they see

fit to quit work. They can not prevent the boss from running

an open shop, providing he can get the men. but it is hard to

figure out how any constitutional law could be made to com-

pel union men to work with non-union men unless they feel

so inclined. The union has no hold on the individual man who
prefers to break away from it.

It would be a nice world to live in if everybody was good
enough to live right, without protection or organization, but
it is doubtful if we would require any lawyers under these
circumstances. As it is there is only one thing to do and that
is just what we have been doing.

Lawyers, as a rule are a good lot of fellows, but occasion-
ally one takes a mean advantage of a fellow man, because the
law allows him to do it. Workingmen are also good fellows,
and from the standpoint of honesty and good will, can
hold their own with the lawyers, but their financial standing
is not always what might be wished for, and in their des-
peration they sometimes make themselves obnoxious; but the
law must not attempt to crush them any more than it does
the professional man. Whether or not we agree with the
union principle, we can not legislate against labor any more
than against organized profession.

Back to the Bible

HOWN in Cincinnati there is an organization known as

the "Back to the Bible Bureau" which propose to furnish
select Bible quotations for publication in the papers. The
idea is, no doubt, commendable and the offer has been ac-

cepted by a great many publishers. What this world wants
is true religion, but not the substitute which is being handed
out in the name of Christianity. If the world would accept the

teachings of Christ and live up to them there would be no
"ructions" in Ireland; no call for a League of Nations; no
need for temperance legislation ; no need for a lot of things

which our legislators are doing in the attempt to keep us on
the right track.

Roger W. Babson says: "The need of the hour is not more
legislation ; it is more religion."

The Wall Street Journal says: "What America needs more
than railway extension is a revival of piety to clean the

country of graft, petty and big."

The Manufacturer's Record says: "In the Golden Rule
there would be found a solution for every busines3 pi-oblem."

These are very nice sentiments when we consider the

sources from which they come. The mention of Wall Street

and Manufacturer, etc., in connection with religion, makes us

think of going to church and seeing i lawyer taking up the

collection, but still we believe in Christianity and consider it

the only means by which the world can ever be brought to a

state of civilization, and if the "Back to the Bible Bureau" is

making an effort to bring it about we are with them.

The object of the bureau is to secure the co-operation of

editors and publishers throughout the country in an effort to

reach the great masses of the people with a helpful and in-

spiring Bible message, and thus inculcate in the minds of

readers a greater reverence for the Almighty and a desire for

better things in government and all industrial and social

relations.

Th^ir argument is that "Faith cometh by hearing." (A
passage from the Scripture). Therefore, the first thing to do

is to get a hearing.

To get a hearing the Apostle Paul resorted to the synagogue
when m a Jewish community and to 4he market place when
among the Greeks. In a modern community, the place where
men go to hear or tell some new thing is neither the synagogue
nor the market place, but to the newspaper.

The Gospel must first be published among all nations.

—

Mai-k 13:10. Watch for our Scriptural selection in each issue.

It has a star to guide you to it.

The gold production in Canada during 1920 amounted
to 766,764 fine ounces valued at $15,814,098. Of this total

Ontario contributed 74 per' cent.
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The Alberta Foundry and Machine

Co., has been incorporated at Calgary,

Alberta with a capital of one million

dollars, to manufacture iron and non-

ferrous castings and do a general foun-

dry business.
* * *

Hiram Walker Metal Products, Wal-

kerville, Ont., manufacturers of Electric

Heat Treating furnaces and Ni Chrome
castings are remodeling their foundry

and otherwise enlarging their buildings,

preparatory to a busy spring trade.

* * *

Mr. W. O. Renkin has become asso-

ciated with the Hardinge Company, 120

Broadway, New York, N.Y., in the capa-

city of Managing Engineer of the

Quigley Pulverized Fuel Department,

since this department of the Quigley

Furnace Specialties Co. has been ac-

quired by the Hardinge Company.
* * *

Mr. John J. Cunningham who for

many years occupied the position of

President and General Manager of the

Western Foundry Co., Wingham, Ont.,

died in Toronto on Tuesday, December

27th. The deceased was well known in

Western Ontario and had been promin-

ent as a manufacturer of stoves.

* * *

The International Harvester Co., have

resumed operations at their Chatham,

Ont., branch, which has been running

very short-handed for some time. At

this department they manufacture wag-

ons, sleighs and speed trucks, and have

a foundry in connection where they do

their own casting. Mr. Pat Shea has

been appointed foundry foreman.

* * *

The E. J. Woodison Co. of Toronto,

annom ;e that a quantity of fire-bricks

of all sizes and shapes have been put

into stock at their Montreal warehouse,

and in the future shipments can be made
direct from there. This store house is

one that was just recently put into com-

mission, and foundry supplies of all

kinds are constantly kept in stock.

* * *

Automobile business has no kick. Ac-

cording to figures received from the

city architect's department, Toronto,

there were three thousand and seventy-

eight garages built in Toronto during

the year 1921, which would certainly

indicate that there was something do-

ing in the automobile business when
this number had to be looked after in

one city alone.

Mr. O. M. Rau, formerly Consulting
Engineer to the Philadelphia Rapid
Transit Co., has now become associated

with the Hardinge Company, 120 Broad-
way, New York N.Y., and will specialize

in the handling of Quigley Pulverized

Fuel Systems as applied to boilers. This

change took place with the acquirement
by the Hardinge Company of the Quig-
ley Furnace Specialties Co.

* * *

Mr. H. A. Kimber, formerly of the

Quigley Furnace Specialties Co., is now
in charge of the sales of the Quigley
Pulverized Fuel Department of the

Hardinge Company, 120 Broadway, New
York, N.Y. This change was made owing
to the acquirement by the Hardinge
Company of the Pulverized Fuel Depart-
ment of the Quigley Furnaces Spe-
cialties Co.

Mr. L. W. Marso, who is in charge of

the Branch Office of the Quigley Fur-
nace Specialties Co., located at 427 Oli-

ver Building, Pittsburgh, Pa., has now
become associated with the Hardinge
Company, 120 Broadway, New York, N.
Y , and will continue in the Pittsburgh
Office under the name of Hardinge Com-
pany, but will specialize in the handling
of the Quigley Pulverized Fuel Systems,
which department has been acquired by

the Hardinge Company from the Quig-
ley Furnace Specialties Co.

* * *

Industrial Sand-Blasting is the title

of a neat circular distributed by the

Pangborn Corporation of Hagerstown,
Mich., describing and illustrating their

new type "GF" Industrial Barrel Sand-

Blast apparatus for small foundries or

foundries doing a limited amount of

work calling for sand-blasting. The cir-

cular also describes to some extent the

other equipment manufactured by this

corporation, and shows how to sand-blast

castings which are too big to go in a

barrel.

The Dominion Bureau of Statistics has

prepared the result's of a preliminary

survey of the manufacturing industries

of the four western provinces. It shows

that at the close of 1919 there were
some 6,599 plants and factories in op-

eration ; the capital invested reached

$482,498,201 and employees on salaries

numbered 13,084, while the number of

employees on wages totalled 86. 410.

Eritish Columbia appeared as the lead-

ing industrial province of the west, with

Alberta, Saskatchewan and Manitoba in

sequence thereafter.

The Comet Washer Company, Lon-
don, Ont., manufacturers of washing-
machines, churns and pump-jacks, have
just completed a new foundry, and con-

template running off the first heat dur-
ing the week of January 9th. Mr. A.
M. Powell is the manager and he states

that during the years that he has been
in business manufacturing these goods
he has worked up a sufficient volume
of business to warrant the erection of a

foundry. He will, incidently, do a cer-

tain amount of jobbing work.

Canadian Vulcanizer & Equipment
Co., London, Ont., are issuing a thirty-

four page catalogue of their lines of

vulcanizers and vulcanizing equipment.
It is a well-illustrated and descriptive

book and shows equipment for any size

of shop and for different sizes of tire.

The illus rations and descriptive matter
explain in concise manner all the dif-

ferent procedures in vulcanizing, re-

treading, polishing, buffing, etc., to-

gether with much valuable information
on garage practice.

George W. Kyle, Co., Inc., Grand and
Thompson Streets, New York City, are

distributing a large and attractive cat-

alogue treating on the line of goods
handled by their company, which indi-

cates materials, chemicals and equip-

ment for polishing and electro-plating

plants, mill and foundry supplies. Prac-

tically everything which is called for in

these lines is described and illustrated.

In addition, a diagram of a modern
plating room is shown together with a

series of instructive pointers on plating

plant topics. The information re dyna-
mos is particularly valuable.

ill
The Mack Furnace Company, Chat-

ham, Ont., which started operations Jan-

uary 15th, 1921 in the plant formerly

operated by the Defiance Iron Works,
report business as being good in their

line. They specialize in the "Mack"
warm air furnace, and while they are

still making patterns, they have al-

ready filled a satisfactory number of

orders and have booked sufficient busi-

ness to warrant employing one hundred

men by the first of June next. At
present they have five floors running

six days per week, with the exception of

Saturday afternoons. About 25 men are

now emploved. Mr. H. V. Mcintosh is

the manager.
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Marden, Orth & Hastings Company,
importers, exporters and manufactur-

ers' agents for chemicals, oi's, and tan-

nins, 136 Liberty street, New York, have

sold the good will, trade marks, form-

ulae, merchandising business and mer-

chandise to Humme 11 & Co., a new com-
bination which is composed of three of

the former associates of Marden, Orth

& Hastings Co. They will continue to

carry on business at the same address

as the former company in New York,

with a branch office at 310 Congress

Street, Boston, Mass., where they are

in a position to supply a regular line

of chemicals, etc., such as were handled

by the former company.

National Engineering Company, 549

West Washington Boulevard, Chicago,

111., have just issued a neat pamphlet
to be known as No. 70. It describes all

four sizes of their Simpson Sand Miller,

including the No. 0, three feet in dia-

meter, No. 1, four feet in diameter No.

2, six feet, and their new and largest

size No. 3, eight feet in diameter. This

pamphlet covers a very complete des-

cription of the various sizes of Simp-
son Mixer which they manufacture for

any foundry, large or small, making any
kind of castings, using it for prepara-

tion of facing sand, core sand, and other

foundry sand mixtures, as well as for

the preparation of daubing for lining

cupolas, ladles, ovens, etc.

The Electric Furnace Construction

Co., 908 Chestnut St., Philadelphia, beg

to announce that the Ford Motor Com-
pany have decided to install and have
placed an order with them for the larg-

est electric melting furnace that has ever

been designed or installed. The KVA
capacity of the furnace is 9,000, which
is three times the size of any previously

installed melting furnace. The furnace

is designed with six electrodes and is of

the "Greaves-Etchell" bottom conduct-

ing type, similiar to those already in-

stalled and on order for the same com-
pany.

This large furnace will be the prin-

cipal melting unit of the new battery of

electric furnaces being put down at the

Ford Company's River Rouge Works.

PLATING AND POLISHING DEPARTMENT
Question—We have contracted to

manufacture and nickel-plate a steel cup-
shaped article about one inch diameter
by one and one quarter inch long, the

cup is turned from solid steel and is

hardened before Igoing to finishing oper-
ation. We have found that polishing

costs too much. How shall we proceed
to obtain a reasonably good finish on the
cup by tumbling?
Answer—In any event it will pay you

to attend to all cutting tools used in the
process of manufacture so that a smooth
surface is obtained by the screw machine
operation. This would assist in reduc-
ing cost of polishing and also facilitate

rapid finishing if tumbling is adop'.ed.

To tumble the cups we would advise use

of sand and water for first tr roughing
operation, add enough soda ash to water
to act as lubricant and retard rusting.

Rough for about 12 hours, or if cups are

scored possibly 24 hours will be neces-

sary. Remove from tumbler, wash free

of sand and place in a wooden or wood-
lined iron tumbler with alkaline water,

treat at same speed for at least six

hours; remove, rinse, place on racks or

plate in mechanical plating machine ro-

tated at very low speed; the deposit

obtained in the machine may be buffed
if the duration of plating treatment is

not hastened.

Question.—As I have read in your
answers to platers annoyed by pitting

that this condition was due to lack of

metal in their solution, I should be

greatly obliged if you would care to give

me in your opinion on the following ex-

tracts:

—

"Pitting upon nickel work
is usually found upon work
hanging quietly in a solution with plenty
of metal in it, with a good anode sur-

face."

I am somewhat at a loss about this

pitting, which I have experienced for a

long time in different solutions of nickel,

and I am sure that you will greatly as-

sist me in giving the explanation request-

ed.

Answer.—Your reference to the ex-

tract above as a comparison to views
given in these columns is fully appre-
ciated by the author of the latter. In

all literature on electro-plating there

probably is no subject upon which such
contradictory opinions have been ex-

pressed as the subject of pitting. Stand-

ardization of nickel-plating supplies,

nickel plating solutions, together with
uniform methods of operating and main-
taining nickel solutions of a given com-
position would no doubt assist in the

compilation of reliable data relative to

the conditions favoring pitting and how
to avoid such condition. Pitting may
occur in a "solution with plenty of metal

in it, with a good anode surface." We
venture to state that 99 per cent, of pit-

ting of nickel deposits is directly due to

the deposition of hydrogen during elec-

trolysis, the remaining one per cent, may
be credited to hydrogen carried upon the

surface of the work from acid dips or

water tanks. We have seen gas bubbles

present upon steel emerging from a sul-

phuric acid dip to the extent of being

similar to thin foam. This steel was
subsequently rinsed in cold running

water and immersed in a cyanide solu-

tion (15 per cent) ftr ten minutes, rins-

ed again in cold water and passed

through muriatic acid dip, rinsed again

and placed in neutral double sulphate

nickel solution, which had never yielded

a pitted deposit. The result was as might

be expected, a mass of pin holes cover-

ing such portions of the steel that held

the bubbles before the deposition began.

We have investigated cases of pitting

when the source of the trouble was ap-

parently the nickel solution, but was
found in the cyanide copper solution,

gas having remained upon the cathode

during the period of transfer from cop-

per bath to nickel solution. In our ex-

perience we have successfully dealt with

nickel pitting by maintaining a high

metallic content and very low acidity.

Sometimes nickel sulphate is used to in-

crease the metal strength of the nickel

solution and pitting which was absent

before, appears on the first batch of

work plated after the addition was made.
This may be due to more than one con-

dition, possibly the solution is the really

important factor to be considered in com)

bating the pitting nuisance. The same
degree of acidity or neutrality will not

apply to all cases. Other conditions such

as temperature, concentration, conductiv-

ity, composition and current density each

have some bearing on the results. The
inclination to increase the rate of de-

position of nickel has been instrumental

in producing a certain confused mental

condition among some platers, and while

encouraged by results in a general way
they have neglected to duly consider what
might be termed a reasonable limit in

current densities. Some do not consider

current densities, they rely wholly upon

the voltmeter and possibly use a greater

current strength than they figure on.

Nickel solutions which are rich in metal,

not supposedly so, but proved to be so

by analysis, and which are not acid

enough to turn blue litmus paper more

than a faint purple, and which are oper-

ated at high current densities, with pit-

ted deposits as a result, may be used to

produce deposits absolutely free from

pin holes by either further neutralization

of the solution, or lowering the current

density, or both. A nickel solution

which is loaded to capacity and worked

continuously from the time of its pre-

paration will be more likely to produce

pitted deposits than a nickel solution

which is electrolyzed with very small

cathode for several hours immediately

after preparation. We have overcome

very serious cases of pitting by increas-

ing' the metallic content of nickel solu-

tions, neutralizing the acidity with

nickel carbonate and using reasonable

care not to exceed the speed limit after

the preliminary electrolyzing treatment

just mentioned. We would invite your

special attention to the fact that the
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ADVERTISEMENT SECTION

TWO CENTS A WORD, including the
"Canadian Foundryman" box numbers;
minimum charge is $1.00 per insertion,
for 50 words or less, set in 6 point
tvpe. Each figure counts as a word.
Display ads., or ads. set in border,
are at the card rates.

FOR SALE
T5ARGAIN IN USED ELECTRIC FURNACE—

A one-ton Volta Electric Furnace for melt-
ing steel, jrrey iron or Ferro alloy furnace. 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons,
Metal Products, Limited, Walkerville, Ont., P.O.
Box 156. (c.t.f.f. i

POSITION WANTED
pATTERNMAKER IN WOOD. WAX. PLASTER

and lead desires situation ; accustomed to ma-
chine architectural, ornamental and stove work.
Memorial tablets, clay modelinK. Address. Pat-
ternmaker, 1769 Dufferin St.. Toronto.

Bailey &BelIFire Brick Co.
Manufacturers ami Importers of High Grade

Fire Brick, Fire Clay and General Supplies.

5pei ill Shapes, Cupula Block. Stoker Brick,

'.oiler Tiles, Stove ami Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto, Phone Ken. 4335

acidity of some nickel solutions is not
easily determined; also, that some nickel
solutions will pit when absolutely
neutral. If you have reduced the cost
of polishing- by a reduction of operations
and now plate your product heavily in

order to facilitate a proper finish by
buffing, we would suggest that you im-
prove the polishing and decrease the
speed of plating, as the heavier the de-

posit the greater is the effect of pitting.

A nickel solution of low metal strength
which pits may be made to yield perfect

deposits by increasing the metal strength

and operating at same current density

as before the solution was made. A con-

centrated nickel solution which yields pit-

ted deposits may be made to produce per-

fect deposits by operating at lower cur-

rent density, sometimes a 5 per cent, re-

duction will suffice, while a 25 per cent,

reduction in current may be necessary
in some cases. These solutions may ac-

quire a condition after a short period of

use, which will permit of appreciable in-

crease in current being employed. With
direct reference to the comparison of

opinions in question we may add that we
do not agree with the quoted statement.

We would eliminate the word "usually"

and then accept the statement as cor-

rect, and advise operating such nickel

solutions as described above. We regret

to say that no positive cure for all cases

of pitting is known. We hope you may
obtain some help from this reply and feel

free to make known to us the result of

tests made along the line indicated. Pit-

ting of nickel deposits is one of the

problems which remains unsolved after

manv years of experiment and research

on the part of skilled practical men.

Platers have successfully met the trou-

ble in individual plants, but the remedy
is not always applicable to cases of ap-

parently similar nature. "Many men
have many minds," and as long as nickel

solutions are prepared and operated in

so great a variety of conditions as at

present, there will be very little ad-

vancement made in the endeavor to solve

the pitting problem. Scientific man-

agement of nickel solutions must event-

ually come, but progress is slow.

Question.—I have constructed a simole

rotating plating machine similar in de-

sign to those sold by supply firms, the
apparatus works very satisfactorily as
regards deposits, but I notice that the
current at the ordinary nickel tanks is

considerably weaker. I have no means
of measuring the current and am at a

loss to know what to do as the machine
has proven a great help in handling
small pieces which were formerly plat-

ed in trays. Kindly inform me respect-

ing the amount of current usually re-

quired to operate a plating machine of

the rotating cylinder type.

Answer.—The average mechanical
plating machine of the rotating type
operating in a nickel solution which con-

tains approximately four ounces of

nickel per gallon, the cylinder contain-

ing a charge of steel work which fills

from one-third to one-half of the cylinder

and connected to a five-volt circuit, will

usually consume from fifty to eighty

amperes of current. If you are not

using the entire output of your genera-

tor elsewhere or very close to it, the

addition of the machine to the circuit

should not make a noticeable difference

at the still tanks, possibly you have
neglected the generator and it is not

producing as much current as it other-

wise would, or there may be a leakage

or ground in the circuit, perhaps the

generator is actually over-loaded. As-

certain the real cause by using a testing

ammeter which may be obtained from

the nearest electrical supply house, cor-

rect the cause and then procure a volt-

meter and an ammeter and cease work-

ng under prehistoric conditions. You
will not progress or even keep up with

the present trend of plating processes

unless you adopt modern improvements

more liberally. These instruments are

not expensive and will solve many prob-

lems for you if you study their uses

and employ horse sense in the applica-

tion of your practical knowledge.

Clouds present varied appearances be-

cause they are affected by the degree of

moisture in the air; by the changes of

temperature; by the direction of the

winds; by the height at which they fly

from the earth; by the electrical state

of the air; and by their positions in re-

lation to the light of the sun and moon.

ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s.i. M.nUf.ch.r.,.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Rtpraentatioa: WILLIAMS & WILSON, Ltd., Montreal, Canada

Magnetic Separators
for reclaiming iron from molding sand,

from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over

3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.
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Do You Know the History

of Your Facings?
Hamilton Facings have a history of thirty years; in other words when you buy
Hamilton Facings you buy our thirty years' manufacturing experience. We
have been Canadian Manufacturers for thirty years and we know the require-

ments of the Canadian Foundrymen. As a result of this thirty years' experi-

ence we can guarantee that we have a grade for every requirement and that

every barrel contains high quality and uniformity. As Canadian Manufactur-

ers we sell direct to Canadian Manufacturers and you have, therefore, an op-

portunity to obtain unusual quality at unusual prices.

Climax Silver Lead
for medium and lighter grades of castings.

It will brush on the mold. It is sold
at a moderate price, and invari-

ably proves its worth at the
first trial.

Imperial Plumbago
In constant use among foundrymen for thirty

years for making stove plate and or-

namental work of every kind.

XXX Ceylon
Pure Ceylon Plumbago for use on

the heaviest green sand castings.

Produces a perfectly clean casting.

Give
Them
a Trial

Gambite
Superior to any Liquid Core Bind-
er on the market. It is free from
gas and can be used alone or with
oil, flour, rosin or any dry com-
pound.

The Hamilton Facing Mill Co., Limited
Head Office and Mills

Hamilton, Ontario, Canada
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You Want Definite

Advice on Your Investments

The FINANCIAL POST
will Give it to You

Buy Bonds Now
"—at the end of another year bond prices will

be at a higher level than now."
"The comparatively high fixed income that one
can buy by investing in bonds to-day is very de-
sirable."
From FINANCIAL POST of November 25, 1921.

Foreign Exchange Gambles
"This offering— (of Russian roubles, Polish
marks and Austrian crowns) is in reality one of
the wildest gambles that has ever been flaunted
before an innocent public. The chances of profit
are so remote as to be negligible."
From FINANCIAL POST of December 2, 1921.

High Yield Bonds
Opportunity for profit pointed out in certain
high yield industrial bonds that have good possi-
bilities—with a list of such bonds.

In FINANCIAL POST of December 2, 1921.

A Profitable Trade
"Holders of 1937 War Loan bonds should ex-
change them for 1937 Victory Loan bonds." The
reasons why.
From FINANCIAL POST of December 2, 1921.

The Good Preferred Stocks

"Investors may enter the market with a fair de-
gree of assurance that the worst is over and that
a gradual appreciation of price may be looked for

as current interest rates decline." With a list

of the good preferred stocks.
"From FINANCIAL POST of December 19, 1921.

Systematic Investment

Methods and merits of investment on the partial

payment plan described.
In FINANCIAL POST of December 10, 1921.

The Stock Markets

"The ^investment markets, discounting future, in-

dicate that turn for better may not be long
delayed."
From FINANCIAL POST of December 10, 1921

Sell Short Term Bonds

"Now is the time to sell bonds that mature dur-
ing the next year or two and re-invest proceeds
in long-term bonds at present coupon rates."
From FINANCIAL POST of December 16. 1921.

THE FINANCIAL POST discusses trends and enables the business man to

analyze the factors that should influence his buying and selling policies.

It discusses economic factors affecting investments and keeps the investor

posted on new developments.

The POST goes further. It gives concrete advice on such points

as are outlined above. But no statement is made and no advice
given until all influencing considerations have been given sound
thought. And while in these and other instances the movements
forecasl ' by THE FINANCIAL POST have already materialized,

that is not the important point, for the POST'S real service is

in telling of the long swings upward and downward in business

or markets—not day to day, or week to week movements.

And then there is the Investors' Inquiries Service. Through it

your own personal problems are analyzed and answered and advice

is given you as to investments that are offered you.

Make sure of receiving this practical business paper. It will assist you in keeping your money working

profitably and yet safely. Fill in the attached coupon.

THE FINANCIAL POST
|

143-153 University Avenue, Toronto

Enter my subscription to THE FINANCIAL
POST for one year (52 issues) to start at once.

I encflose S

Bill me for the annual subscription price, $5.00. .

I

THE FINANCIAL POST
143-153 University Avenue, Toronto

903 Confederation Life Building, Winnipeg

1103 Union Trust Building, Winnipeg

88 Fleet Street, London, Eng.



January, 1922 CANADIAN FOUNDRYMAN 41

You Save Repair Bills
By Investing

in a

COMB'S
Gyratory

Foundry

RIDDLE
The Riddle

that Mixes

as well as

Sifts

It's Portable!

Hang it Up—
Wherever you Work

Think of the advantages of

a Sand Riddle that weighs
but 90 lbs.; one that can be

easily lifted and hung up
wherever your work is!

In crowded corners it works
as well as in the middle of

the shop. There are no legs

to aet in the way of the

shovel; when run on wires it

supplies a whole line of

moulders.

Note : Operating costs

are practically nil on
account of the small
H. P. Motor used.

Gyratory Motion is Easiest on a Machine
The Sand Riddle best suited to modern foundry needs is a Riddle which has least chance of going wrong
in actual service. Thoughtful men can see, without much difficulty, how this factor is obtained through
the Gyratory Motion feature.

The COMB'S RIDDLE operates with true gyratory motion. There are no stops, starts or jerks; always
a steady pull in one direction. This accomplishes a double purpose, for beside lessening repair bills it

actually doubles the capacity of the machine.

If you want a Riddle that will do the work of ten men—and do it better—choose a Comb's.

Find out all about the Comb's
Riddle. There are many excep-
tional advantages you should know

Ontario

E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co.,

Ha,milton.

Frederic B. Stevens, Larned

These machines are manufactured
at Toronto and can be paid for "in
Canadian Funds.''

Any of the agents listed below will
be glad to give full information.

and 3rd Sts., Detroit, Mich.

Strong-Scott Mfg. Co., Winnipeg, Manitoba

Quebec

Dominion Foundry Supply Co., 185 Wellington St.,

Montreal.
Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.
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I. JOHNSON & SON LIMITED
Pattern Makers

Fully equipped and in position to supply all foundry supply needs without delay

Will take care of all special requirements in highest
class lumber, woodwork, etc.

Expert Pattern Mak-

ing in Wood, Metal,

Gate and Plate Work

Let us know your needs for

Snap Flasks
Spruce Moulding Flasks
Hardwood Mallets

Wedges
Hardwood Bench Rammers

Buy

Made- in Canada

Products

I. JOHNSON & SON LIMITED
Canadian Rumely Building

48 Abell Street, TORONTO Phone P. 4 4 7 5

MM
IRON

THE

/STEEL \

COMPANY
OF

v CANADA/
LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own
plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made
the day the order is received.

HAMILTON - MONTREAL

<j<9
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Foundrymen Say
Heating Could Not
Possibly Be Put on
a Lower Cost Basis

A multivane fan distributes the heat
direction needed.

The
Mechanical Hot Blast Heater

has 2V2 times as much radiating surface proportion-
ate to fire pot capacity. By scientific test it deliv-

ered double the heat units in coal that any other type
was capable of. It is the ideal unit for producing
healthful conditions in the foundry.

Men do better work when there is a MECHANICAL
HOT BLAST HEATER installed. Burns econom-
ically either bituminous or anthracite coal, coke, oil

or gas. Capacity to heat 100,000 cu. ft. to 500,000

cu. ft. with one unit.

Learn all about the "different" prin-
ciples of this remarkable coal saver.
A postal will bring details.

THE E.J. WOODISONCO.
LIMITED

858 Dupont St.

Toronto, Ont.
261 Wellington St. W.

Montreal, Que.

Manufacturers in Canada of the
Robt. Gordon Mechanical Hot Blast

Heater

"Our storage contains

30,000 tons of High
Grade Silica Moulding-

Sand for winter use."

If You want service

and quality get it

at

THE DICK SAND CO.
Lamberton Bank Bldg.,

Bell Phone No. 4q6

FRANKLIN, PA.

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

HAGERSTOWN. M D.

SANDBLAST SPECIALISTS

P. O. BOX. 8508

AMERICAN
Molding Machines ^, Pattern Compound
Charging Buckets 1 Core Machines
Dust Arresters Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES. BRASS, COPPER. NICKEL
AND ZINC

W W. Wells, Toronto, Ont.

ARGGON
Dominion Oxygen Co., Toronto, Out.

BENCH RAMMERS
I. Johnson & Son, Ltd., Toronto.

BLAST GAUGES
Clark Blast Meter Co., Gladbrook,

Iowa.

BRASS FURNACES
'.u.Wey Down Shaft Furnace Co., East-

Mi. r«

CHAPLETS
Wells Pattern & Mach. Works, Toronto,

Ont.

CHEMISTS
Charles C. Kawln, Chicago, 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co., Rich-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co., New

York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto, 0:>rario.

Monarch Engineering Mfg. Co., Balti-

more, Md.

W. W. Sly Mfg. Co., Cleveland, Ohio.

CORE PLATES
Damp Bros., Mfg. Co., Toronto, Ont.

CORE SAND
jenson & Patterson, Stamford, Ont.

George F. Pettinos, Philadelphia. Pa

CRANES
Northern Crane Works, Ltd., Walker-

vine, Ont.

CRUCIBLES
Joseph Dixon Crucible Co., Jersey City,

N. Y
J. H. Gautier & Co, Jersey City. N. Y.

CUPOLAS
Northern Crane Works, Ltd., Walker-

vllle, Ont.

W. W. Sly Mfg. Co , Cleveland, Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

DUST ARRESTERS
W. W. Sly Mfg. Co., Cleveland, Ohio.

EDUCATIONALISTS
McLaln's System Inc., Milwaukee. Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co.

Preston Woodworking Co.

ENAMEL WARE
Crane Limited, Montreal, Que.

rERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co., Ltd., Montreal.

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co.. Toronto.

Ont.

FLASKS
I. Johnson & Son, Ltd., Toronto.

FLASKS, SNAP
American Foundry Equipment Co., New

York City.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

George W. Kyle & Co., Inc., New York, U. S. A.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

FLASKS. STEEL
American Foundry Equipment Co.. New
York City.

Sterling Wheelbarrow Co., Milwaukee,
Wis.

Trussed Concrete Steel Co.. Walkerville,
Ont.

FLUXES. IRON. BRASS. ALUMINUM.
COPPER

Basic Mineral Co., Pittsburgh, Pa.

FLUOR SPAR
• Basic Mineral Co.. Pittsburgh, Pa.

FOUNDRY ENGINEERS
Charles C. Kawin, Chicago, 111.

H. M. Lane Co., Detroit. Mich.
McLain's System Inc , Milwaukee, Wis.

FURNACES, OIL

Hawley Down Draft Furnace, Easton,

Pa.
Monarch Engineering Mfg. Co., Balti-

more. Md.

FURNACES. GAS
Monarch Engineering Mfg. Co.. Balti-

more. Md.

FURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more, Md.
rURNACES ELECTRIC
Volta Mfg. Co.. Welland. Ont.

GRINDERS. PORTABLE
A. W. Salnsbury, Ltd.
Cleveland Pneumatic Tool Co., Cleve.
land. Ohio.

GRINDERS. SWINGING
A.W. Sainsbury Lt., Sheffield. England.

HEATERS
E. J. Woodison & Co.. Toronto,

HEATING SUPPLIES
Crane Limited, Montreal, Que.

HOSE COUPLINGS
Cleveland Pneumatic Tool Co., Cleve-

land. Ohio.

INDUSTRIAL ENGINEERS
H M Lane Co., Detroit, Mich.

KAOLIN
Whitehead Bros., Buffalo N. Y.

LADLES
Damp Bros., Mfg. Co., Toronto, Ont.

LADLE SHANKS
Damp Bros., Mfg. Co., Toronto, Ont.

MAGNETS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

MALLETS
I. Johnson & Son. Ltd., Toronto. >

METALLURGISTS
McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin, Chicago, 111.

METAL PATTERNS
Bryant Pattern Works, Windsor, Ont.

Hamilton Pattern Wks., Toronto, Ont.

I. Johnson & Son. Ltd., Toronto.

MOLDING MACHINES
American Foundry Equipment Co.. New
York City.

Jenson & Patterson. Stamford, Ont.
Grimes Molding Machine Co , Detroit,

Michigan.

Herman Pneumatic Tool Co., Pitts
burgh. Pa.

Osborn Mfg. Co.. Cleveland, Ohio.

Tabor Mfg. Co.. Philadelphia, Pa.

W. H. Nlcholls, Brooklyn, N. Y.

MOLDING SANDS
Whitehead Bros., Buffalo N. Y.

A. MacMlllan. St. Catharines, Ont.

Benson & Patterson. Stamford, Ont.

Geo. F. Pettinos, Philadelphia. Pa.
Venango Sand Co., Franklyn. Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Ont

PATTERN MAKERS
Bryant Pattern Works. Windsor. Out
Hamilton Pattern Wks. Toronto. Ont
I. Johnson & Son. Ltd., Toronto.

PIG IRON
A. C. Leslie & Co.. Ltd., Montreal.

Steel Co., of Canada, Hamilton, Ont.

PIPE FITTINGS
Crane Limited, Montreal, Que.

PLUMBING SUPPLIES
Crane Limited, Montreal, Que

PNEUMATIC TOOLS
Cleveand Pneumatic Tool Co Cleve-

land, Ohio.

PULLEYS
Dings Magnetic Separator Co., Milwau.
kee Wis.

RIDDLES
Great Western Mfg. Co., Leavenworth,

Kansas.
The Preston Woodworking Machine Co

Preston, Ont.

SAND
Jenson & Patterson, Stamford, Ont.
Dick Sand Co.. Franklin. Pa
George F. Pettinos. Philadelphia. Pa.
Venango Sand Co . Franklyn, Pa.
Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co., New
York City.

SAND MIXERS
Frost Mfg. Co . Chicago. 111.

National Engineering Co., Chicago. HI.

SAND SIFTERS
Great Western Mfg. Co., Leavenworth,

Kansas.
National Engineering Co.
The Preston Woodworking Machine Co.,

Preston, Ont.

SAND BLAST MACHINERY
American Foundry Equipment Co., New
York City.

Pangborn Corporation. Hagerstown, Md.
W. W. Sly Mfg. Co.. Cleveland, Ohio.

SAND MULLERS
Frost Mfg. Co.. Chicago, 111.

Nationa Engineering Co., Chicago, 111

SAND BLAST ABRASIVES
George F. Pettinos, Philadelphia, Pa.

Globe Steel Company, Mansfield, Ohio.

Pittsburgh Crushed Steel Co., Pitts-
burgh, Pa.

SAND RAMMERS
Cleveand Pneumatic Tool Co.. Cleve-

land, Ohio.

SANITARY EQUIPMENT
Crane Limited, Montreal, Que.

SNAP FLASKS
American Foundry Equipment Co. New
York City.

Damp Bros.. Mfg. Co., Toronto, Ont.
Diamond Clamp & Flask Co., Rich-

mond, Indiana.

I. Johnson & Son, Ltd., Toronto.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co.. Toronto. Ont.

STEEL BANDS
Damp Bros., Mfg. Co., Toronto, Ont.

TUMBLING BARRELS
R. MacDougall Co., Gait, Ont.
W. W. Sly Mfg. Co.. Cleveland, Ohio.

VALVES
Crane Limited, Montreal, Que.
Cleveand Pneumatic Tool Co., Cleve-

land, Ohio.

VENT WAX
United Compound Co., Buffalo, N. Y.

WASH ROOM FIXTURES
Crane Limited, Montreal, Que.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co.. Toronto, Ont.

WHEEL BARROWS
Sterling Wheelbarrow Co.. Milwaukee,



46 CANADIAN FOUNDRY MAN Volume XIII

>©
The Effective

Enduring Abrasive

It's tlie Impact in blasting that does the

work. Sand under Impact crushes quick-

ly and pulverizes to dust. It must be

replaced by new sand frequently. Globe

Chilled Shot can be used 250 to 275 ^^ ^^
times before It becomes ineffective. It f^ LI 1 I/ [A Q LJ flT
reduces storage bins: eliminates eand \^ | || %_l J_j J__, J_y ^J 1 1 V^ 1

Cleaning Costs driers: reduces labor costs.

„ . . ... It gives you a better and quicker
Send for samples. „. 6 '

, ,
*»

Blasting Job at a reduced cost.

Cuts

THE GLOBE STEEL COMPANY, Mansfield, Ohio, U.S.A.
In Canada: Canadian Johns-Manville Company, Asbestos, P.Q.

TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

H^HBBBHMHHSBHfei

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with 12" x 14" Table

THETABORMFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A.

PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL
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WINDSOR and DETROIT

E. S. Bryant Pattern Works, Ltd.

PATTERNS
WOOD
AND

METAL
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

O*-"^*

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

.J

CRANED
Don't buy a

crane or hoist
5 without invest-

igating North-

ern Products

—

Made in Canada. Also a line of

Foundry Equipment.

NORTHERN CRANE WORKS
LIMITED

WALKERVILLE - - ONTARIO
Cranes, Cupolas. Ladles, Hoists. Tumblers

Etc.

Why Don't You Write?
HARDLY a week passes that Canadian Foundryman
does not receive copies of this paper returned by the
postal authorities because of the change in firm names
or the address of some whose names are on the mailing
list. Sometimes complaints reach us of the non-delivery
of mail matter. It is not till the receipt of such com-
plaints or the return of the paper, as the case may be,
that we obtain any knowledge of the changes or re-
movals of persons or firms. The adoption of the co-
operative spirit on your part by notifying changes
would make things a good deal more pleasant for both
parties. The MacLean Publishing Co. want their mail-
ing list to be in such shape that they will be able to

render the perfect service to their subscribers. There
is a lot of valuable trade matter mailed by this com-
pany and if you don't receive it—well, the fault is en-
tirely yours.

ANODES
In

Brass
Bronze
Copper

Nickel
Tin&Zinc

Any style or shape

Quality Guaranteed

Why import your anodes when you

can get guaranteed quality, quicker

delivery, and can save duty and elimin-

ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars t

W. W. WELLS, Toronto

Patterns

!

Put your pattern problems in

our hands. Quality work and
Phone prompt service assured. Pat-

Adelaide terns made for all foundry

543g purposes—wood and metal,
models and aluminum plate

work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

FOUNDRY CHAPLETS MADE IN CANADA

Single Head, Forged Chaplets

fcji?gS _^ s'ngle Head, Plates Fitted Chaplets.

"Double Head Stem Chaplets"' Tin Shell or Ferrule (haplets

Write for discounts

WELLS PATTERN & MACHINE WORKS
234-236 King Street East, Toronto

Phone Main 3581

MASTER FLASK

Diamond Master Flasks are light in weight, easy to i

handle, accurate and very durable. Their conveni-

ence and accuracy result in a larger and better pro-

duction. Let your next order stipulate Diamond
Master Flasks.

Sold in Canada by
Dominion Foundry Supply Co.; Whitehead Brothers Co.;

E. J. Woodison Co.; Frederic B. Stevens; Hamilton Fac-
ing Mills Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40"N. 14th Street, RICHMOND, INDIANA, U.S.A.
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SLY FOUNDRY
EQUIPMENT
"UP-TO-DATE"

Drawer Type Core Ovens

CAR OVENS
RACK OVENS
DRAWER OVENS

CORE CARS
CORE RACKS
CORE SHELVES

TORONTO

QUEBEC

NEW YORK

SEATTLE

MINNEAPOLIS

The W.W.SLY MFG. CO.
Main Office and Works:

CLEVELAND, OHIO
Representatives for Quebec and Maritime Provinces:

WILLIAMS & WILSON, LIMITED, MONTREAL, QUE.

HAMILTON

MONTREAL
CHICAGO

DETROIT

ST. LOUIS
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"Ring out the old; Ring in the new;

Ring happy bells across the snow.

The year is going: let him go ;

Ring out the false; Ring in the true

Blacking, Stevens' Carbon

Brushes--Wire and Bristle

Charcoal-Silk Bolted

Core Flour

Core Compound

Core Oil

Crucibles

Cupola Blocks

Facing (the entire family)

Ferro Manganese

Fire Brick

Fire Clay

Fire Sand

Foundry Supplies (all of them)

Plumbago (the best)

Rosin

Sea Coal Facing

Etc.

"Ring out false pride, in place and blood,

The civic slander and the spite

;

Ring in the love of truth and right,

Ring in the common law of good."

Anodes, Nickel

Buffing Wheels

Bull Neck Wheels

Buffing Composition

Canvas Wheels

Caustic Soda

Chloride of Potash

Emery Glue

Fused Cyanide

Gum Shellac

Nickle Salts

Plating Outfits

Pumice

Rotten Stone

Spanish Felt Wheels

Turkish Emery

Walrus Hide

Etc.

FREDERIC B. STEVENS
Manufacturer of Foundry, Electro-Plating and Polishing Supplies and Equipment, Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets, Detroit, Mich
CANADIAN BRANCH: Windsor, Ont
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Even the "Riser"

Was Pure and Clean
The "riser"—where the bulk of the dirt in the pour collects—

•

actually came out so shiny clean that the molders standing
round were amazed. They immediately commenced specu-
lating, in terms of percentages, just how much better those
castings would be than any they had ever made before. The
foundry superintendent of the Canadian Allis Chalmers plant
at Toronto tells us that previous to this incident he and his

men had harbored the same opinion that plenty of Canadian
Foundries are believing right to-day ; that they could get just

as cheap and just as economical results without the use of

Mr. C. M. Miller.

His life-long foundry experience
is at the service of all users of
Miller's Fluxes.

MILLER FLUXES
Foundry men, it can't be done! Miller Fluxes are a necessity in obtaining quality castings at least expense.
They are as necessary in the production of pure, perfect castings as water filters are in the supplying of
pure water to boilers. Here is an example of what they accomplish. A foundry using our fluxes and mak-
ing fifty-fifty iron and steel for heavy castings and weights, etc., using all manner of scrap metals, were
able to discard iron and are now running all steel scrap. Five or six other foundries are doing- tha same
thing since they began using our fluxes.

For All Metals
KEYSTONE THERMO MOLYBDENUM

FLUX FOR IRON, STEEL and

SEMI-STEEL.

TUNGSTEN BRAND OF LADLE FLUX
FOR CAR WHEELS, CHILLED
ROLLS, ETC.

RADIOCLARITE FOR BRASS,
BRONZE AND NON-FERROUS
METALS.

PEARLITE FOR ALUMINUM.
SPECIAL RADIOCLARITE FOR COP-

PER.

Keystone Thermo Flux

Does this for the Cupola
1. Saves coke ten to twenty per cent.

2. Saves iron two to six per cent.

3. Cuts losses in two in job shops; much better on
light work.

4. Drops the cupola bottom clean every time and
picks out in one-fourth the time.

5. Brick will last nearly as long again.

6. Heat will be shortened from ten to twenty per
cent.

Miller Compound Fluxes are made in over a

hundred different brands for iron, steel, semi-

steel, malleable; also brass, bronze and all

non-ferrous metals.

Miller Fluxes are sent to you from our own mines. They are simple to

use. We furnish you with a very plain set of directions. Send for liberal

trial order to-day! No pay unless satisfactory.

THE BASIC MINERAL COMPANY
BOX 276 N. S., PITTSBURGH, PA.
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Cut Down
Your Pay Roll!

A 15-day free trial

of our Ball Bearin:;

Electric Sand Riddle

will convince you
that it will pay fur

itself in a few
Months.

Sifts sand by elec-

tric power at a cent

an hour.

M"PRESTON
Woodworking

Machinery
In Your Pattern Shop is a

Guarantee of Better Work

This is our No. 132, 36-inch Band

Saw. Perfect tension device re-

duces breaking of saws to a min-

imum. We make a complete line

of equipment for your carpenter or

pattern shop.

The PRESTON WOODWORKING

MACHINERY COMPANY LTD.

Preston, Ont.
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"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE more fully.

It will in no way
obligate you.

has always been a logical theory

that where an automobile has been
"from the ground up" it can't

a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can you afford to be without this valuable ad-

visory service? So successful has Kawin been
with other foundries that you are guaranteed
a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, 111. Cincinnati, O. Buffalo, NY San Francisco, Cal.

Chemists—Metallurgists

Foundry Engineers
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Steel Bands

Hardwood
Snap Flasks

WOODISON'S

IEAT PROOF CEMENT

WOODISON
Saves You Money on
Foundry Supplies

BY purchasing your Foundry Supplies from
Woodison you save money in more ways
than one. In the first place, Woodison

Ganadian^made (Products cost no more than
other makes of greatly inferior grades.
Secondly, the longer wearing qualities and
efficient operation of Woodison Products mean
a still greater saving—a saving fully ap-
preciated by all users. And last but not least,

Woodison prompt service represents another
saving in time.

Steel Bands

The steel bands are for ram-
ming up in the mold. In order-

ing give size of flask parting.

Our standard is to make the

outside of the band %th small-

er. This allows it to drop easily

and ram out tight against the

flask and hold it.

Hardwood Snap
Flasks

Woodisen flasks are strong and
durable ; there is no danger of

their springing and making a

shift in your castings. Snaps
are quick-acting, hinges fit

snugly and work easily. Stand-

ard sizes and shapes made
promptly to order.

Flat Bottom Welded
Steel Bowls

These Bowls have heavy steel

plate sides and head. Capaci-
ties 50, 100, 150, 200, 250, 300.

and 350 lbs. or larger. When
ordering ladle bowls, state in-

side diameter of shank ring
that they are expected to fit.

Woodison's Heat
Proof Cement

This plastic asbestos compound
sets hard as a rock and is abso-
lutely iheat resisting. Used ex-

tensively for : Boiler Settings,

Bridge Walls, Boiler Arches and
Fire Door Linings, Annealing
Furnaces, Billet Heating Fur-
naces, Case Hardening Fur-
naces, Enamel Furnaces, Brick
Kilns, Forge Furnaces, Heat
Treating Furnaces.

MADE IN CANADA

1 "
.

—

The E. J. Woodison Company, Limited
Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with 12" x 14" Table

THETABORMFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A.

?PMM
PIG
IRON

THE

f STEEL \
COMPANY

OF

^ CANADA'
^ LIMITED

ST©
W

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL
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More Than a

50% Reduction

in Melting

Costs With a

MONARCH-ROCKWELL
Double-Chamber Melting Furnace

AVING 54c on every thousand

^ ounces of bullion is the remarkable

record achieved by a Monarch Rock-
well Double-Chamber Melting Furnace
in use at the Tonopah-Belmont Mill.

With one lining this furnace melted
500,000 ounces of bullion at a cost of

46c per thousand ounces. The cost on
furnaces previously used was $1.00 per

thousand ounces. The saving is 54c

—

proving conclusively the cost-cutting

ability of this furnace.

Monarch Crucible Tilting Metal Furnace— one of the

many Monarch types. Has continuous blast and

graduating Dome Covers. Burns Gas or Oil.

The total results at the Tonapah-Belmont
Mill was 3,000,000 fine ounces of bullion

in 10 months. The precipitate ran from
60 to 80% fine. Melted without acid or

other treatment the bullion was over 900

fine in gold and silver.

This proves another point; the Monarch
Rockwell Double Chamber Melting fur-

nace brings the metal gradually up to the

melting point with little loss resulting from
oxidation.

The operation of the Monarch-Rockwell is

simple. There are two chambers so ar-

ranged that the exhaust heat in one cham-
ber brings the metal in the second cham-
ber to almost melting point. Operates

with either gas or oil. For copper, brass,

bronze, aluminum, ferro-silicon and ferro-

manganese. In four sizes with double

chamber capacities from 500 lbs. to 4,000

lbs.

There's a type of Monarch Furnace and Core Oven
for every purpose.

Write for catalogue C.F. 1922

THE

Monarch Engineering

& Mfg. Company
1206 American Bldg., Baltimore, Md., U.S.A.

Shops at Curtis Bay, Md.
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Sterling Special Barrow No 17
for Pig Iron

Each Foundry Job
Requires a SpecialWheelbarrow

TAKE the question of moving coke. Here you have
bulk with li&ht weight. Or pi& iron, which is the

exact opposite. No one wheelbarrow can equally serve

both needs.

This is just the reason why Sterling Foundry Wheel-
barrows are each designed for a particular job; and in

their Very construction — the size of the trays, the dis-

tribution of the load, etc. — each made specially for a

special job.

These are bi& points in speeding your material handling

and reducing fatigue amon& your men.

Specialization pays. Write for catalog and full par-

ticulars.

STERLING WHEELBARROW COMPANY
Milwaukee, Wisconsin

New York Boston Cleveland Detroit Chicago

Canadian A&ents: Mussens, Limited—Montreal, Toronto, Winnipeg, Vancouver

Sterling on a Wheelbarrow Means More Than Sterling on Silver

St. Louis

No. 85—Sterling

Special Core Barrow
No. 28—Sterling

Special Casting Barrow
No. 25— Sterling

Special Coke Barrow
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Valves on Dominion Oxygen
Cylinders Do Not Leak

WHEN you order a tank of Dominion Oxygen, you get a
cylinder filled to capacity—just the way it left the plant.

There are no leaking valves dissipating oxygen into the air in-

stead of conserving it for efficient welding and cutting at the
blowpipe's tip.

The wedge valve on a Dominion Oxygen cylinder has been per-

fected in design and construction after years of careful study. It

is your assurance of a full tank and no waste. Forged from bar
stock, it resists the wear of internal friction and reseats itself

while the tank is fully charged and in use—truly a money-saving
feature.

This non-leaking valve is only one of the many evidences of the good service
rendered by Dominion Oxygen to its customers.

To secure uniformly pure oxygen in lightweight cylinders with efficient

valves, shipped to you the same day that your order is received, order a

sample cylinder today from our nearest Distributing Station.

Our price is right. Our service is right—be sure to let us quote you before

ordering your supply, and you will be sure of getting the best possible

prices and service obtainable.

DOMINION OXYGEN COMPANY, Limited
Hillcrest Park, Toronto

MONTREAL HAMILTON MERRITTON WELLAND WINDSOR

In Quebec City order from oar warehouse at Grant and De Fosses Streets

0°*^<>A

OXYGEN
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Supplies Twenty Men With Sand

Save Time With a

COMB'S
Run it^on Wire for

Line of Molders

Speed is the big require-

ment in brass foundries.

That is why it's a common
sight to see a COMB'S
RIDDLE supplying a

whole line of molders with
sand. The machine is

pushed from point to

point as needed.

Gyratory Foundry

RIDDLE
No Legs to get in

the Way of Shovel

No time wasted by unnec-

essary legs. The COMB'S
RIDDLE can be suspend-

ed right over a flask or a

wheelbarrow. Fits be-

tween two molding mach-

ines without taking up too

much room.

An important point in buying a Sand Riddle is to see that it has sufficient capacity to econo-

mically handle your work. Many firms have made mistakes and adopted machines of in-

sufficient capacity and high up-keep cost.

In choosing a COMB'S RIDDLE you know to start that your investment is to be a profitable

one. Notice the gyratory motion by which this machine operates! This not only lessens

repair bills but gives the machine double the capacity of any reciprocating riddle of the

same size.

In addition to this the COMB'S RIDDLE helps produce a quality product. It mixes as well

as sifts, thus saving one turning of the sand.

Don't you want to know all about this unusual riddle? We will be pleased to answer all

inquiries.

Fast-Dumping

Seve

Every COMB'S RID-
DLE is equipped with
a heavy steel sieve.

This is held in place by
an improved clamping
device which enables
the operator to remove,
dump and replace in a
second.

Find out all about the Comb's Riddle.
There are many exceptional advant-
ages you should know.

Made In Canada

The COMB'S RIDDLE
is the only one of its

kind made in Canada.

Any of the Canadian

representatives shown

below will give you

lull particulars.

These bottoms of extra heavy galvanized after

weaving wire cloth denote great strength.

These machines are manufactured at

Toronto and can be paid for "in Can-
adian Funds."

Any of the agents listed below will

ie glad to give full information.

ONTARIO
E. J. Woodison Co., Toronto.
Hamilton Facing Mill Co., Hamilton.
Frederic B. Stevens, Larned and 3rd Sts

Detroit, Mich.

QUEBEC
Dominion Foundry Supply Co., 185 Wellington St., Montreal.

Mussens, Limited, 211 McGill St, Montreal.

Factory Supplies, Ltd., 244 Lemoine St., Montreal.

Williams & Wilson, 84 Inspector St., Montreal.

E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Manitoba.
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DAMP BROS. FLAT BOTTOM

LADLES
All Steel and Welded

All the ladles in this picture

are Oxy-Acetylene Welded.

That's the Damp method!

They are made of steel

throughout and because of

this will give service pos-

sible in no other ladles.

Built in capacities to meet

all your requirements.

CORE OVENS
Strong, Enduring, Economical

Because Damp Brothers Core Ovens are all-steel constructed throughout, and welded
by the Damp wear-defying process, they give better service and last longer than
ordinary core ovens. They are convenient to operate and save labor—they are heat-

conserving and save fuel. Send for complete description of this model core oven.

Sold from
Manufacturer to

Consumer

Get Details of Our
GEARED LADLES

From 1,800 lbs. Up.
Strong, Durable, Long-Lasting

Lower
Than the Jobbers

'

Price

DAMP BROS Manufacturing & Welding Co.
852 Dupont Street, Toronto, Ontario
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A Good New Year Resolution
''RESOLVED that during the year 1922 I will reduce my costs to the

minimum and at the same time increase the quality of my products.".

We can help you keep this resolution if you will afford us the oppor-
tunity !

Four helps are offered below; others will be offered from time to time
as the year grows older.

PIPE BLACKING
SEA COAL FACING

CAR WHEEL MINERAL
BLAST SAND [(kiln-dried or

damp—three sizes.)

George F. Pettinos
Real Estate Trust Building - Philadelphia, Pa.

Send your orders and inquiries to our

Canadian Representative : R. J. Mercur & Co., Ltd., Montreal

Xb H I M M I I M I I I I I I 1 m I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I iTTfy

DIXON CRUCIBLES
For Over Ninety Years

the Standard

The experience of nearly a century
of crucible manufacture is spun into

the walls of every Dixon Crucible.

Constant checking against this

lengthy experience has given Dixon
chemists an expert knowledge of the

clays, graphite and other materials

that go to make up crucibles of the

utmost reliability and service.

Result — foundries
specify Dixon Cru-
cibles knowing that
there are none bet-

ter made.
Send for Booklet
27A, which gives
valuable data on
crucible types and
sizes.

Joseph Dixon

Crucible Company
Jersey City, N.J. .U.S.A.
Established 1827

Canadian Agent:
Canadian Asbestos Co.
60 Front St. W., Toronto

%m
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Why Not Save

$8.00 in Labor

Per Day ?

"A dollar saved is a dollar earned" said the
old proverb maker. What would he say if

he took a peep into the Semi-Steel Test
Foundry Company at Chicago where since

adopting a Simpson Intensive Foundry Mix-
er they have saved $8.00 every day.

Now, a saving of $8.00 a day amounts in the

course of a year to $2,406.00. A good
enough argument that mixing sand by hand
does not pay!—and these figures are mod-
ern—taken from their 1921 records.

Circular No. 50 gives full particulars.

Write for it.

The Semi-Steel Test Foundry Co. also say
that their Simpson Mixer gives them quality

results for facing and core sand using both
oil and pitch binders.

The Simpson Mixer pays for itself in labor
alone in a short time. But this is not all;

for by thoroughly amalgamating the mix-
ture it lessens the amount of defective cast-

ings so common to hand mixing.

Ask the Opinion of These Firms
Canadian Westinghouse Co. Robt. Mitchell & Co.
Dominion Foundries & Steel, Ontario Specialties, Ltd.

Ltd. Canadian Ingersoll-Rand Co.,

Canadian Pacific R. R. Ltd.

Canadian Steel Foundries, Dominion Iron & Steel Co.
Ltd. Electric Steel & Metals, Ltd.

Thos. Davidson Mfg. Co. Canadian National Railway.
Dominion Bridge Co. Crane, Ltd.

Economical and Efficient

for all kinds of

Sand Mixtures in Foundries

Producing Steel, Grey Iron

Malleable, Brass and

Aluminum Castings
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Jim

Do Your Air Valves Leak?
Well! Go into your shop when the power is shut off and you will hear
leaks at every valve.

Jim Says:—Gee Whiz: They are all leakin'—there ain't a Valve in the
shop but what is spurtin' air, and ye can't stop 'em—the compressor's
workin' overtime and the coal pile is meltin' like a snow ball in June.
Every leak is an extra load on your Compressor, an added pull on your
"Coal pile" and a steady drain on your "Cash box."

Put your "Valve Troubles" up to us—Listen!

Bill says:
—"Leaks," there ain't none; we stopped 'em all with Cleco

Valves—they are all over the shop now—we don't have to waste time
patchin' leaky valves, you bet.

Ask us for a sample valve and test it until you are satisfied—then buy
some ; you can't lose.

Cleco Air-Valves are pressure-seated—the air pressure is always on
the large end of "Plug," holding it firmly on seat. No packing or
springs used, the air never comes in contact with the seat, therefore
no seats to replace—or springs to renew.

Cleco Valves improve with use—they require no attention after instal-

lation.
Bulletin 50 illustrates and describes our complete line

of Air Valves and Hose Fittings. Mailed on request. Bill

Cleveland Pneumatic Tool Co. of Canada, Limited

84 Chestnut St., Toronto 337 Craig St. West, Montreal

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,

Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

ALUMINUM
Brass and Bronze

CASTINGS
in

production quantities

Alloyed to customer's specification.

Jobbing Work promptly executed

Aluminum Match Plates and metal

pattern work a specialty.

BRANTFORD BRASS
FOUNDRY CO.

22 Leonard Street

BRANTFORD, ONT.
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SLY FOUNDRY EQUIPMENT
"UP - TO - DATE"

Brass Cinder Mill

Made in two sizes to care

for refuse from a foundry of
any size.

A Sly Cinder Mill will completely recover
the valuable metal from the cinders, skim-
mings and sweepings in your foundry, all in

one operation.

It can also be used to advantage to condi-
tion your fire clay, by pulverizing and mixing
it smoothly, before lining your furnaces.

The W. W. SLY MFG. CO.
Main Office and Works :

Cleveland, Ohio

Williams & Wilson, Ltd.
Montreal, Que.

Hamilton Facing Mill
Hamilton, Ont.

The SLY Line of Up-to-date Foundry Equipment
Steel Tumbling Mills
Iron Cinder Mills
Brass Cinder Mills

Resin Mills
Sand Blast Mills
Sand Blast Mills—Tilted

Exhaust Fans
Sand Blast Rooms
Sand Blast Cabinets

Sand Blast Rotary
Tables

Dust Arresters

Cupolas
Core Ovens
Core Sand Reclaimers

" VOLTA "

Electric Furnaces

Steel Furnaces

100 lbs. to 15 tons

capacity.

Grey Iron and Fer-

ro-Alloy Furnaces.

In sizes to suit cus-

tomer.

Brass Furnaces

Three - Phase, in

standard sizes of %,
M, % and 1 ton ca-

pacity.

Electric Furnace Ac-

cessories of

all kinds.

Estimates and Gen-

eral Information

cheerfully

given.

Brass Furna

The Volta Manufacturing Company, Ltd.
WELLAND, ONT.

We Want a Chance
to Improve Your

Castings!

We have increased the quality and selling

value of many a firm's castings by supply-
ing them with VENANGO Molding Sands.
The VENANGO deposit is an unusual one.
Experts say there are no other sands in

America that equal VENANGO SANDS
for results.

We can supply Molding Sands for Steel,

Malleable, Brass, Aluminum and Light
Grey Iron Castings.

Get out of the sand buying rut

and let us help you make more
money. Invest five minutes in a
letter. We will send samples and
explain all about our guarantee.

VENANGO SAND CO.
FRANKLIN, PA.
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & Co., Ltd
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

For Better, Cheaper Castings

First Place in Every Pot
A Flux for any kind of metal. For

BRASS ; greatly prolongs the life

of your pots and eliminates brass

shakes. Clean castings always.

For CRUCIBLE STEEL; gives
you better control over carbon,
manganese and silicon. Saves AL-
UMINUM by enabling you to run
your castings 15 per cent, thinner.
A trial is proof. Write to-day
for free trial.

The Thomas Special Flux Co.
1052 Norman Ave., CLEVELAND, OHIO.

Thomas
Special Flux

PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-

factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO
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The Average Foundry Owner
Or Manager

pays but little attention to the recommendations
of the foundry foreman unless the later can speak

with authority—McLain Graduates can.

A McLain Diploma in your office is a

Recommendation in itself.

Whether you obtained your knowledge of

metallurgy from the "school of hard knocks"
or a technical school or college, McLAIN'S SYSTEM will give you
specialized knowledge, so essential to make the best semi-steel.

If the actual waste were converted into money it would stagger

—

YOU who are directly responsible for this waste,

YOU who are responsible for quality castings,

YOU who are responsible for dividends.

Now is the time to investigate this waste—prevent excess coke
being charged—use cheaper materials—and produce better castings.

When the shop is full of orders and you can name your own price you
need not worry about efficiency. MAKE EVERY DOLLARCOUNT—
EVERY CASTING A GOOD ONE. McLAIN'S SYSTEM will help

you.

James K. Shanks, Esq.,Cruikshank & Co. Ltd., Denny, Scotland,

wrote:

"McLain's System is a regular gold mine of

helpful and instructive information. I have

followed your advice, given in criticism on

our cupola, as far as possible, and have already

made a decided saving in coke and am
getting hotter metal."

/.

/

McLAIN'S SYSTEM, Inc.

700 Goldsmith Bldg. Milwaukee, Wis.

/ A#

/
yy

/ Vf
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Let us make it foryou
Railroad Car Parts

Household Appliances

For any of your steel parts made by

stamping, shearing, punching, slotting,

bending, forming or welding you will

find our plant facilities unsurpassed.

So long as it is steel, whether made
from plates, strips, sheets, flats or

bars, let us make it for you. Our
steel fabricating equipment is com-

plete, including presses, shears, pun-

ches, drills, welders and machine shops

for dies.

Electrical Equipment

Automotive Parts
Our engineering force will be glad to
work with you in designing steel parts
for your product. Our long exper-
ience will be valuable to you in saving
your money and giving you a better
product. This service is yours with-
out obligation.

Write for information, suggestions and quotations.

Trussed Concrete Steel Co.

of Canada, Ltd.
Walkerville, Ont.
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CONVEYORS for FOUNDRIES
Lj^ACH Link- Belt foundry installation is designed and built to fit

-"--' the individual conditions and requirements in every case. Each
foundry presents separate and distinct problems, which should be

treated individually.

The above illustration shows how one problem was solved by
Link- Belt engineers. No doubt your conditions are different. Let

our engineers study them, and suggest a plan for reducing your
operating costs and increasing your output.

Send for our Book No. 390, "Link- Belt Conveyors for Foundries."

CANADIAN LINK-BELT COMPANY, LTD.
TORONTO - Wellington &. Peter Sts. MONTREAL - 10 St. Michael's Lane
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Are You Getting Casting Orders?
Are Your Costs Too High?

Moulding Machines Lessen Costs

COST -SQUEEZING is now the national pastime, everywhere, in every business.

Right or wrong — buyers are not buying if they suspect that the price, for the value
offered, is even slightly high.

If a job should be machine-moulded, conditions compel you to recognize it, and either

handle it by machine-moulding or sell it at a machine-moulded price and pocket your loss.

And excepting for very large casting where the weight of the metal can't be held by a flask

fully 95 (
/c of all casting jobs can and should be machine-moulded.

We all must face the economy fact fairly and squarely.

The next few years are going to be a battle between production managers, and the concern which wins out

will be the one with low factory costs. It's the case with every one of us—we must organize for economy, or quit.

Production costs must be lowered — machine-moulding lowers production cost.

Ten advantages favor the foundry which operates Osborn Moulding Machines. Not only are better castings

assured (which means continued re-orders from satisfied customers), but 10 distinct savings are made between
the producer and consumer.

Machine Moulding Advantages
6. Lessens pattern repairs. 10. The elimination of waves in

7. Reduces overhead per ton. casting, producing clear, sharp
8. Lessens work in machine shop. lines, means a pleasing and at-

9. Castings require less scraping

Insures rapid production.

Lowers direct moulding cost.

Uniformity of castings.

5% to 10% saving in metal.

Reduces grinding and chipping. and filling.

tractive product.

1

2

3

4

5

Each of the 10 points can be definitely supported by actual operation.

Our Sales Engineers will come to you equipped to show the reasons behind these facts and advise you as

to an installation suitable for your needs.

Osborn Machines include: Roll Over Jolts, Plain Air Squeezers, Combination Jolt Squeezers, Stripper

Squeezers, Jolt Strippers, Plain Jolts, Plain Air Roll Overs, Plain Hand Roll Overs.

The OsbornManufactur/ng Company
New York Chicago

/ncoppobareo
CLEVELAND Detroit San Francisco

J. W.Jackman * Co., Ltd.
Caxton House, S.W. I.

London, England

Allied Machinery Co, de France
19 Rue de Rocroy

Paris, France

Foreign O ffi c e s :

M. W. Zeman, Engineer
General European Director

19 Rue de Rocroy
Paris, France

Home Company, Ltd.
6 Taklyama Cho. Kyobashl-Ku

Tokyo, Japan

E. IsbecqueA Cie
36 Rue Otlet

Brussels, Belgium

Allied Machinery Co., d'ltallan
40 Corso Dante
Torino, Italy
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Washable White Enameled Foundry Interior
Easily Cleaned if Soiled, but Smoke and Dust do Not Have
Much Chance to Take Hold of Smooth Surface—Description of

Waterous Foundry, Brantford, Ont.

ai28 -
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THE NAME of "Foundry" has al-

ways been synonymous with that

of smoke and grime, accompanied

with foul-smelling gas, which makes the

presence of, not only the foundry, but of

those who work in the foundry, known
for a considerable distance from the seat

of the nuisance. This is, to too great an

extent, the truth, as a molder can

usually be spotted in a street car and

allowed surplus seat-

ing accommodation,
even after supper
when he is going up
town with his best

togs on. A foundry,

too, seldom requires

a sign to make its

presence known. But
this state of affairs

is not called for, as

can be attested by a
visit to the foundry
of the Waterous En-
gine Works Company
of Brantford, Ont.

In the accompany-
ing photographic
view will be seen the

interior of a section

of this foundry which
tells its own story.

Of course this is

recognized on all

hands to be one of

Canada's most mod-
ern foundries, and I

will consider it as
such because that is

what it is, but I

might easily have
substituted "the
world's" with equal
veracity, as it pos-
sesses all the im-
provements, conven-
iences, and comforts
which the world has
so far been able to devise, many of which
are to be found in few of the world's
foundries. Its heating, ventilating and
lighting systems are ideal, but it is not
these features that I want to dwell on
at present, but on the white enameled
interior. This is a departure from the

ordinary old-fashioned foundry, and
must be considered as a forward step of

the most advanced order. Smoke and
dust cannot be avoided in a foundry, but
their evil effects can be minimized.

The usual programme in the best ap-

pointed foundries is to take a few days
once a year and clean off the walls

with a broom and give them a coat of

whitewash consisting of lime and water.

SSB&,
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surface which can be washed. Two coats

of this enamel sprayed on with a force

pump at the Waterous ftundry several

months ago is still as white as the

day it was applied. It has never re-

quired to be washed, as the smoke seems
to get no hold on it. If, however, it

should get dirty, the dirt will yield

readily to the hose, leaving it as white

as ever. The foreman of the foundry
demonstrated this
fact for my benefit

on a section of brick

wall and a little bit

of dust which was
resting between the

bricks was washed
out, but on the whole
the brick faces and
the beams and gird-

ers seemed to be as

white as could be

without the washing.

The idea of keep-

ing the interior of the

foundry white is an
excellent one, because
molding is such that

it requires the maxi-
mum of light in order

to see down into the

work, and a blacken-

ed wall and blackened

overhead works are

most detrimental to

the reflection of light

rays, while the white
walls reflect the light

onto the work and all

about the shop.

20

21

22

This makes them nice and cheerful

looking for a short time, but a few heats

put them back where they were. Recent-
ly a white enamel has been put on the

market by the Scarple Varnish Company
of Brantford, which is as white as lime,

and in addition leaves a hard, glossy

The Waterons
Foundry

A description of

the Waterous found-

ry will be of interest.

The old Waterous
Engine Works which

stood on Dalhousie street was one of

the landmarks of Brantford, and, for

that matter, of Upper Canada, but the

works which now stand on South Mar-
ket street were erected about a quarter

of a century ago. The foundry which
was part of the present works was
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later found to be inadequate, while the
room was required for other purposes,
and accordingly arrangements were
made for a bigger and better foundry.
Jex street, which occupied ground
which was required for the new struc-

ture, wa6 moved to a position further
north, and the new foundry built as a
unit by itself, but abutting the older

portion of the plant. It is a building
of steel construction, built in with brick,

240 feet in length by 110 feet in width,
with two twenty-foot bays. When built

it was the intention to leave nothing un-
done which would contribute to the
health and comfort of the men and to

the* most economical production of cast-

ings, all of which has been successfully

accomplished.

As will be seen by the illustration, the

centre bay is very high, so that the

powerful electric travelling crane can
be used to advantage on large work re-

quiring a high lift. Above this crane is

the lantern, with the windows and ven-
tilating doors. The track for this crane
extends out through the east end of
the shop for about 100 feet and is sup-
ported on concrete buttments and steel

uprights, the same as those within the
building, and which are in reality a seat
of the structural work of the building.

Thus a hundred foot extension to the
present foundry is already partly built.

This end of the foundry was left "blind"

with this object in view, and is built

in with plank, finished with doors and
windows, so that it is not really a

blind end. The doors occupy most of

the centre bay, and are so arranged that
different sized sections may be opened
according to the size of flask or casting

which is to pass through. These are

opened and shut by means of electric

motors which are operated by the crane
operator from touch-buttons a short dis-

tance along the track. The flask storage
is under the outside track and when a

flask is to be taken out the crane oper-

ator touches the button as he passes it,

and 1 the doors open and let him pass out

with his load, which is deposited in its

proper place. In the south bay, is a sim-

ilar crane but of smaller dimensions, and
less capacity. These, with the numer-
ous compressed air cranes, shown at-

tached to the posts, make up the crane

equipment.
Cupolas

The melting equipment consists of the

two cupolas shown in the illustration,

the one with a capacity of twenty tons

per hour, and the other somewhat small-

er.

Heating
On the upright posts will be seen the

radiators, one above another, these, to-

gether with the piping along the walls,

are supplied wtih the exhaust steam

from the engine, and if need be, with

live steam from the boilers. This con-

stitutes the heating system.

Core Room
The core ovens are in sizes proportion-

ate with the balance of the equipment.
One is so big that the car has to be
pulled in and out by power. Two others

are fairly large, while a fourth is for

small work and has a turn-table system
of shelving. The doors on the three large

ones are of metal slats and roll up
like a window blind. These, with a ham-
mer core machine, a core sawing and
tapering machine, and a power-driven

sand mixer, constitute the core-making
equipment.

Molding Machines

The class of work done here does not

call for very many molding machines,

but there is one large plain joilter, level

with the floor, several small jolt roll-

over machines, and an assortment of

pulley molding machines.

The other equipment includes pneu-

matic rammers, sand sifters and in fact

everything which goes to make a com-
plete foundry.

The scratch room is located in the

building which was formerly the found-

ry. Besides emery wheels, pneumatic

chisels and vise benches, there are dif-

ferent sizes of tumbling mills, one of

which is square, and about 8 feet long

White Enameled Interior of Foundry. Waterous Engine Works, Brantford, Ont.
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by 4 feet square, with one entire side

as a door. Engine beds and similar cast-

ings are milled in this machine, being

lifted in and out by means of a crane.

Brass

The brass foundry is upstairs over

the north bay of the main building. This

floor contains, in addition to the brass

foundry, which has capacity for large

cylinders for fire engines, and various

pulp mill castings, the facing sand mixer

and most of the supplies for the found-

ry. Many minor features are of interest.

The ventilators are regulated from the

floor by turning little cranks attached

to the posts in different parts of the

shop, while water, gas, and compressed
air are piped to the floors. Boiler fronts

of the largest sizes are made on match
plates in rollover flasks. On the floor

where this is done straight edges are

fixed permanently into the floor so that

when the mold is rolled over onto them
it is known with proving that the

mold is level and out of wind. In the

pits Where their standard jobs are done,

concrete buttments are arranged for the

core prints to rest upon, thus leveling

the pattern before it is rammed in, and
making a substantial bearing to rest

the cores upon. The binder irons are
also secured in concrete work.

Lavatory

The lavatory and toilet are in a brick
building built for the purpose, and ad-
joining the foundry. Everything in con-

nection with it is of porcelain, and
nickel-plated brass. During the decade
in which the foundry has been used it

has been considered ideal, but the in-

terior would become blackened and this

would not do, and now the white enamel
has overcome this difficulty.

While white is essential, there are
places where it is not called for. For
instance, the radiators might be rend-
ered less efficient if painted any color,

and for this reason they are left bare.

The arch over the trough of the cupola
would burn into some other color if

made white, and the bottom of the
walls would be dirtied with molding sand
unless constantly washed. For these
reasons and for the sake of decoration
these parts are painted black, as will be
seen in the illustration. The large crane
is painted red, perhaps to save the oper-
ators' eyes when out in the sun. With
these few exceptions, the interior is

entirely enameled in white, giving it the

appearance of a summer garden and
removing all the characteristics of the

odl-time foundry.

The line of work turned out at this

foundry consists of engines, boilers, saw
mill, pulpwood preparing and trans-

mission machinery, road rollers, and
fire-fighting apparatus.

Mr. Alex. Waldren is in charge of

the foundry.

Convention to Meet at Rochester, N. Y.
Rochester, Not Cleveland, Will Be Meeting Place
Of The Annual Convention Of American Foundry-

men June 5-9, 1922

FINAL arrangements have been
made for holding the Annual Con-
vention and Exhibit of the Ameri-

can Foundrymen's Association and al-

lied societies in Rochester, N. Y., the

week of June 5, instead of in Cleveland

as previously announced.

This decision was reached following

conferences on January 18 and 19, with
Mayor Kohler of Cleveland, at which
time dt was learned that due to the in-

complete condition of Public Hall, un-

certainty as to when it would be open
to the public, and the manner in which
it would be operated, it would be im-
possible for them to give a lease for any
specific date iin 1922. And further, that

because of these conditions the present

administration could not honor the

agreements which the previous adminis-

tration had entered into with the Ameri-
can Foundrymen's Association.

Rochester Unanimous Choice

Prompt consideration to other loca-

tions was given. The Convention Bureau
of the Rochester Chamber of Commerce
had previously extended a cordial invita-

tion for this year's meeting, backed by
assurances of 100% support on the part

of Rochester foundries and other civic

bodies. All these were promptly reaf-

firmed by Rochester with the result that

this city, which has been given favorable
consideration for several years, was
made the unanimous choice of the Con-
vention and Exhibits Committee, and of

the Board, for a convention the week of

June 5.

Splendid Accommodations

All the activities of the Association

will be centered at Exposition Park,
Rochester's million dollar show place,

located only a mile and a half from the

center of the city. Comfortable and
commodious assembly rooms for general

and auxiliary meetings are available

while buildings Nos. 3, 4, and 5, all dir-

ectly connected, afford better accommo-
dations for all classes of exhibits than
have been found in any other city where
exhibits have been held.

Rochester's geographical location is

good, being only a night's ride from all

points in New England, and as far west
as the Chicago district, and as far South
as Cincinnati, Washington and inter-

vening points, and convenient to points

in Canada either by rail or by boat from
Coburg, Ont., direct to the port of

Rochester, making it a central

meeting point for the foundrymen of the

east, west, north and south, where they
will gather together to discuss problems
of great interest and value to all. At
the Exhibits the western manufacturers
of equipment will have an opportunity

to meet the eastern buyers, and western
buyers will meet half way the easrern

manufacturers and dealers.

Rochester would have been first choice
for two previous fall conventions had
they been able to offer a greater number
of hotel rooms. For a June Convention
it has been possible for them to increase
their guarantees, and the committee
feels certain that all members and
guests can be comfortably taken care of.

A plan is being worked out for handling
all reservations through a hotel com-
mittee, to which each hotel has pledged
a large quota of rooms; reservation and
application blanks with complete infor-

mation will be assued as soon as the
hotel committee is organized.

Attractions

Rochester and the surrounding coun-
try has many attractions for the tourist

and autoist, and June is a beautiful

month in this section of the country.
Every foundryman should correct his

convention memo on his calendar and
reserve the week of June 5 for profit

and pleasure in the City of Rochester.

AMERICAN FOUNDRYMEN'S ASS.
C. E. Hoyt, Secretary

CANADA'S NATURAL RESOURCES
Attention is now being directed to-

wards the country's natural resources,

as never before, since it is generally

recognized that only by a more wide-

spread utilization of Canada's un-

developed lan<^ ^nines, forests, water-
powers and fisheries can present day
economic problems be solved.

The Natural Resources Intelligence

Branch of the Department of the In-

terior has published a map showing the

leading natural resources of each prov-

ince. Tn Nova Scotia mixed farming,

mining and fishing predominate; in

Prince Edward Island fur-farmring and
agriculture. New Brunswick has large

areas of timber, while mixed farming
and fruit growing are outstanding in-

terests. In Quebec may be found a

wealth of timber for pulp-wood, also

minerals such as asbestos, graphite and
molybdenite, while dn Ontario somewhat
similar opportunities exist.

In the Prairie Provinces the pros-

pective settler or investor may obtain

adequate returns on capital and labor

in either grain growing, mixed farming

or ranching, while in British Columbia

timbering, fishing, fruit-growing and

mining are among the leading indus-

tries.

In addition to information on nat-

ural resources, the map shows all rail-

ways and trade routes. An interesting

and valuable feature is a series of com-

parative diagrams illustrating the pro-

duction and exports of the various prov-

inces. A copy of the map may be ob-

tained free of charge upon application

to the Natural Resources Intelligence

Branch, Department of the Interior, Ot-

tawa.
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Burning a Patch into an Aluminum Match Plate
A Seemingly Impossible Task Easily Accomplished When Proper
Methods Are Adopted—Aluminum, Though Difficult To Solder,

Yields Readily To The Burning Process
By A. E. TEMPLAR

BURNING A PATCH

THE METHOD which I used in

burning a patch into an alumin-

um match plate that had chilled

and run short is an old stunt which I

have often employed in casting brass

patterns on to a runner of brass, or mak-
ing a brass or bronze casting with an

iron bolt cast into it. It is a possibility,

but I had never attempted or even

thought that the same idea could be

satisfactorily worked with aluminum.
However, I was up against the prop-

osition of doing this very thing or of

standing quite a big loss.

I had made a fairly large sized match
plate with a lot of complicated parts

to it, which represented a lot of tedious

work. I gated and poured it in the

usual way and secured a beautiful cast-

ing-, perfect in every respect but one

—

it bad a spot on one side which did: not

run. This spot did not go in far enough

to affect any of the patterns which were
burning a patch into an aluminum match

on the plate, but it went beyond the

joint of the flask, and, of course, could

not be used >in that state. I could not

see my way to scrap it, but since it had

to have that gap eliminated or else go

to the scrap pile, I decided to make a

try at it.

The gap was in the middle of the long

side and extended well into the plate. A
few shovelfuls of sand were thrown on

the floor and struck off true but with

one side slightly higher than the other.

Onto this I bedded the plate with the

gap on high side in a similar manner to

the sketch which I have shown. The

plate was sunk to its thickness, or in

other words the sand was built to the

level of the top of plate not as shown in

JSPR.UE

the sketch which is intentionally left

low so that the reader may see how I

placed the sprue. A cope was rammed
in a small iron flask into which was cut

a sprue and riser as shown. The sprue as

will be seen is placed half on the plate

and half over the gap, while the riser

is on the opposite side. I might say that

before placing the plate in the sand I

ground the edge of the defective part un-

til it was shaped like the letter V which

gave the melted metal which was poured

past it a better chance to cut into the

solid metal of the plate and make a per-

fect amalgamation. The aluminum was
melted quite hot and poured fast at

first, slowing down when it was thought

that sufficient metal had been run

through to fuse the edges of the gap.

The sketch shows the side cut out of the

flask so that gap can be seen. It also

shows the metal as it would appear flow-

ing out of the riser. It should also

show the metal passing through the

gap, but this would interfere with the

view of the gap. Naturally it would toe

expected that the melted metal would

take the shortest route from the sprue

to the riser, but this is not what would

take place in a case of this kind. By
having the sprue and the riser with

cross-section area greater than that of

the gap in the thin plate and keeping

the sprue full the gap would be flood-

ed all the time and the metal will, of

necessity, travel through the gap at a

faster than through the space. As

the metal enters through the sprue it

strikes the portion of plate on which it

stands cutting this away to begin with

and ensuring a good union there. As it

travels at high speed past the sharp V
shaped edge of the gap it soon melts that

and unites it with the melted metal so

that when pouring is stopped the gap is

full of metal and the union perfect.

The experiment was successful and

well worth the time spent, for to have

patched it by any other method would
have been as expensive as making a

new plate .

Burning; patch on aluminum casting by flowing melted metal in one gate

and ©at of another.

MAKES CLAMPS ON MATCH BOARD
Editor Canadian Foundryman—In re-

sponse to your request for any "pet" idea

that will be useful in the foundry, I am
submitting- one which, while simple, is,

to my notion, worthy of consideration.

Every molder who has worked in many
jobbing shops will know that there is a

lot of time lost by the molders trying to

find clamps for their work. I worked at

one time in a large shop in Toronto

where the side floor men had to give

their clamps to the molders who were

working on brake shoes that had to be

poured off earlier than the work done

in the other parts of the shop. This

practice caused a lot of confusion and

lost time.

All foundries should have a good supply

of clairps of all lengths ready for use at any
time.but the supply of clamps is usually

short because of the slow method we have

had of makl.ig them A pattern with the

edges battered off and bearing the marks of

rough usage, requires a lot of time if we are

called upon to make any considerable quan-

tity of clamps, and as a consequence clamp

making is generally neglected.

Being in a hurry for a quantity of clamps

at one time I thought that if I put the pat-

tern on a board I could make them quicker

than by the old way. I did so and it was a

great success.

Afterwards we had clamp patterns from

ten inches to nineteen inches put on boards

with the result that a man could make two
or three dozen in less time than it had been

taking to make a half a dozen by the old

method.
A molder can level off what sand there is

left at the end of his floor if he has a half an

hour before the wind is put on, and if he is

willing he can take the match board pattern

and knock down a quantity with ease in a
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short time.and there will soon be enough for

all who need them.

The pattern is made very easily as will be

seen by the sketch. The clamp may be fast-

ened to the board by the back as shown or it

can be with the side to the board. It might

be advantageous to put several patterns on

one board, but I have never considered it

really worth while.— Henry Symons

A WELL PLEASED SUBSCRIBER

Mr. J. A. Darrow, of the Darrow Iron

Works, Tilsonburg, Ont. in renewing his

subscription writes as follows.—"You
will find enclosed $2.00 same being
amount due you. I certainly do enjoy

reading Canadian Foundryman and ap-
preciate the many good pointers we get
from its pages. Long life to it."

Reclamation of Metal from Brass Refuse
How the Metallic Portion of the Refuse of a Brass
Foundry Can be Reclaimed With Considerable

Financial Profit.
By F. L. Wolf and G. E. Alderson

Bottom view shows clamp fastened to match board. Top view shows handle for lift-

ing out the pattern.

The net me'allic recovery on all ma-
terial coming from the foundry is 98

per cent, and the average flat cost is

$5.46 per ton.

The cost of a similar plant, exclusive

of housing and erection would be about

$6,000.

The reclamation of metallic from slag
and sweepings is a subject of

vital interest to every brass foundry-
man, but the first cost and interest on
investment often make it prohibitive

for the small foundry to enjoy the bene-
fits of a complete concentration unit.

However, the cost of such an installation,

as well as the cost of operation of same
are often times exaggerated to such an
extent, that many foundries dispose of

their copper bearing refuse at a great
loss. This paper gives the actual costs

together with the returns obtained in the
reclaiming plant now in use at The Ohio
Brass Company.

This plant is divided into two distinct

sections, i. e., preliminary treatment and
concentrating department. In the form-
er are the screening, crushing and hand-
picking operations, where-by most of the

non-valuable constituents as well as the

heavy metallic are removed. The con-

centrating equipment consists of elevat-

or, bins, jigs, ball mill, and table.

Preliminary Treatment

In general, material is classified as

slag or sweepings, each having its own
preliminary treatment. The foundry
slag is first screened, the oversize crush-

ed in a Hill cinder mill, the heavy metal-

lic riddled out of the mill product, and
the balance added to the undersize from
the first screening. This material is

ready for concentration. The sweepings

are s-creened to remove the cores, wires

and heavy metallic for hand picking and
the undersize is again screened over a 20

mesh, the coarse product going to the

concentrator and the fines to waste.

Concentrating

Material for concentration is charged

by elevator into a steel hopper from

which it is automatically fed to a set

of Woodbury jigs. Two classes of con-

centrate are taken from these, a fine or

hutch product which passes through the

screens and downward against the water
pulsations and the coarse or screen con-

centrate which is taken off at the level

of the screens. The tailings pass to a

Hardinge ball mill, and the fine pulp

from this forms the feed to a No. 3

Deister table. Tailings from this tabic

average 7 per cent, copper, over 50 per

cent, of which is in the form of metallic

finer than 150 mesh. All water over-

flows to a sump and is re-used.

The concentrates from the jigs are

caught on screens, set over tanks, the

water discharged with them serving to

wash the metallic very clean. Both ta-

ble and jig concentrate must be dried

out and passed over a magnetic separ-

ator. The former average 55 per cent,

metallic and the latter 80-90 per cent,

metallic.

Production and Co^ts

Each ton of metal melted in a Swartz

furnace produces about 140 lb. of siag.

The Steele-Harveys produce 50 lb. slag

per ton of metal. By the preliminary

treatment approximately 450 lbs. of

metallic are recovered from a ton of

slag at a flat cost of $3.50. The con-

centrating plant recovers another 400

lbs. at an additional cost of $4.50. In

other words over 800 lb. of metallic are

recovered from each ton of slag at a

cost of $9.00 for power and labor.

Floor sweepings accumulate at the

rate of about 160 lb. per floor per day.

After coarse screening, over 100 lb. of

metallic can be recovered by hand-pick-

ing in addition to wires and nails. The

fine screening eliminates more than 65

per cent, of the total burden as non-

valuable. The cost of treatment, includ-

ing concentration, is under $5.00 per ton,

and the recovery yields approximately

200 lbs. of metal.

The cost of concentrating alone is

$5.67 per ton.

Conclusion

The fore-going shows that the re-

turns on a plant of this type are far in

excess of the costs, even after such

items as overhead, depreciation, interest,

rent and upkeep have been properly

charged. This end is attained primarily

through the removal of the large burden

of low grade material by cheap screen-

ing methods and this in turn is based

upon the fact that foundry spillings are

seldom smaller than .03" in diameter, i.e.

a standard 20 mesh screen.

While this plant has been doing sat-

isfactory work we realize that thjre is

still room for improvement. At present,

work is under way to ascertain results

obtainable from eliminating all mater-

ial under 10 mesh from the jig feed. The

fines are bi-passed to the Hardinge mill

and thence to the table. Indications

point to a cleaner jig concentrate and

a lower operating cost.

A NEW MINERAL DISCOVERED IN

ALASKA

A Washington dispatch announces

that a new mineral has been found in

Alaska, to be known as "Gillespite."

Waldemar T. Schaller of the United

States Geological Survey has just an-

nounced tests on the new mineral,

which was discovered in a glacial de-

posit about one hundred miles south-

east of Fairbanksi, Alaska, by Frank

Gillespie, a miner of Richardson, Alas-

ka. It was a striking red color and a

mica-Tike jstructure. Chemical tests

show it is a silicate of ferrous iron •

barium. (Ferrous iron may be a special

brand in Alaska, but it is the only

brand elsewhere). It is declared t'
1

there does not seem to be any group

of minerals to which "gillespifce" iis

closely related.
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Pattern-Maker's Part in Sweeping a Propeller

Method Adopted By British Firm—How Pattern-Maker And
Molder Co-operate On Work Done Without Complete Pattern

By F. H. BELL

IN
OUR last paper on propellers we

showed how to sweep up the nowell

part of the loam mold and form the

blades, which were filled with sand and

struck off smooth, preparatory to mak-
ing the cope. Making the cope is the

simplest part of the mold and will not

necessarily be explained at present, the

pattern-maker's share in the work lead-

ing up to what we have already shown
will be of more particular interest to

the molder as well as to the pattern-mak-

er. Had we explained the pattern mak-
ing first it would have been hard to un-

derstand, not knowing what was being

the pieces of apparatus required, which

are enumerated below.

Full-size Elevation Drawing

The elevation is set out on a suitable

board, by use of a contraction-rule for

iron, gun-metal, or manganese-bronze,
which are found to require a contraction

alowance of one-eighth of an inch to

the foot. The contrac ion-rule is not,

however, used in drawing the thickness

>f blade sections, which have special al-

lowances. This full-size elevation en-

ables the patternmaker to test the ac-

curacy of the striking-board, boss-board,

PnrH PiiCt

Radius at tip

aimed at. Now that we have seen the

mold made, the reader, by following the

pattern making as I will endeavor to

describe it and also keeping his mind
on the mold as described in last month's
paper, should be able to understand
both the pattern making and the mold-
ing better than if either one had been
studied by itself.

The mold described last month w"
essentially correct but there were many
points not touched upon, such as means
of binding it together when the cope is

returned for the last time; means of

drying mold, etc.

The following pattern making artic-

le, extracted from a paper read before
The Institute of Marine Engineers of

Great Britain by Wesley J. Lambert of

the firm of J. Stone and Co., Limited,

who supplied the British Admiralty
with between four and five thousand
tons of bronze propellers, capable of

transmitting some 14 million horse-

power, during the war, should be easily

followed.

The Pattern-Maker's Department
All the necessary data—dimensions,

curved radii, etc., are given in the spec-

ification drawings furnished to the pat-

tern-maker. From these data the pat-

tern-maker can draw a full-size eleva-

tion of the b'ade and the boss, or the

blade and the flange, as the case may
be; and he can construct accurately all

section-pieces and pitch-templates be-

fore sending them to the foundry.

Pitch-Piece

This consists of an adjustable curved
construction. It has a strong wooden
base, with right-angled uprights sup-

porting an inclined rail, usually made of

teak or mahogany—the whole piece be-

ing firmly bolted together. The rail is

so mounted as to correspond with the

pitch, that is, its upper face traces a

portion of the helical curve, at a known
radius, of the propeller to be manufac-
tured. The radius of a pitch-piece de-

pends upon the diameter of the screw
to be constructed, and it is advisable to

have a stock of pitch-pieces with var-

ious radii.

feflm STHW.N6 ja»OM

In adjusting the inclination of the

rail it is necessary to use a common
factor of both pitch and circumference:

this factor is usual'y 1-16 because thus

the radius cuts off a segment contain-

ing approximately a sixth part of the

total circumference. Thus if the pitch

be twelve fee^, the rail will rise two feet

in moving round one sixth of the pro-

jected circumference of the pitch-piece.

This inc'ination is adjusted by means of

a set-square of a height of about one-

third of pitch, and marked off accord-

ing to the above factor. The length of

the rail is usually a little more than

that of the pitch-piece diameter; for ex-

amp'e, if the radius be five feet, the

rail will ex'end from ten to twelve feet,

allowing ample bearing for the edges of

the mold. (See sketch 1). If a blade

has. a varying pitch, it can be allowed

for according as the variation is from
leading to following edge, or from root

to tip. If the former, the line of de-

marcation usually lies along the center

line of the blade, and this may be ad-

justed on the pitch-piece; if the latter,

a supplementary striking board, hinged

to the main board at tthe point where
variation begins, may be used, running
on a supplementary pitch-piece of lesser

radius; or else the heel of the mold
must be knifed away or built up by tem-
plates to the required pitch.

Striking Board

By referring to sketch 2, we see the

striking board which is the piece of ap-
paratus that generates the helicoid sur-

face.

It might be explained before proceed-
ing further that while the propeller des-
cribed in our last month's article was
made with the faces of the blade up,
and the thickness of the blades cut into

the nowell, this is not the most common
way of doing. Our next artic'e will

describe making it with the face down-
andl with the

(
thickness cut into the cope.

The piece I described as being screwed
to the bottom edge of the striking

•Krw* f
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board will therefore not be required. To
continue our story, the striking board
consists of a board, to which a metal
striking edge is fixed, and extends from
a spindle, (representing the propeller

axis) around which the board revolves,

to a distance of about six inches beyond
the rail of the pitch-piece; this extra

length of six inches gives additional

leverage to the molder. The board is

suitab y reinforced by a strong girder

of hard wood to prevent sagging or

warping, and the striking-edge is notch-

ed or dentila'.ed to mark the position of
the sections on the bed—notched for fine

section-pieces, dentilated for wooden sec-

tion pieces. A bracket fitted with a

metal roller, is attached to the board,
the roller running upon the rail of the

pitch piece; worn rollers must never be

frryt Of ogp
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tour of the boss, because it would be im-

possible to cast such a shape without
risk of unroundmess in the metal. The
striking-edge is wood, not metal; and
it is fitted with a small iron tooth,

which cuts a groove meeting the cen-

ter lines of the blade. The boss^board
marks out part of the head, the upper
part of which is provided for by a sep-

arate cylindrical mold. It should be

noted that the top of the board must
always be its maximum radius.

Section-Pieces

These are made either of zinc-sheet

or of wood. Their dimensions are de-

terminable, from the drawing, but cer-

tain very important allowances have to

be made, including those for shrinkage,

machining, distortion, and thin edges.
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use as they cause small but very trouble-

some variations in pitch. The striking-

edge is usually 1-16 inch iron or mild
steel plate; great care must be taken to

ensure that the striking edge is absolute-

ly radial to the center of the spindle.

In some rare instances the center line

of the blade is set off from the center

of the spindle and the center line of

the flange, running parallel to the ra-

dius. In such cases a wooden block of

the required thickness is placed between
the board and the arm of the bracket
which works on the spindle. The top

of the striking-board should be quite

parallel to the striking edge, so

that a spirit-level may be used when
bo'ting the board to the bracket arm
at right-angles to the axis of the spin-

dle. Sometimes a blade has a "drop,"
that is, its centre-line forms an angle
of less than 90 degrees with the axis of

the screw, looking aft; this "drop" is

designed to shorten the length of shaft

between the propeller and the ship's

counter, so that blades of large radius

can work at safe distance from the

curve of the stern. In such cases the

striking-board has a corresponding in-

clination, so that a conical helicoid sur-

face is generated. The drop of the

board may be tested by the use of a
spirit-level supported on a wooden tem-
plate cut to the angle of inclination.

The striking-board for the boss

(known in Canada as the hub) is not

shaped to represent the finished Con-

or, and a striking-board of wood is con-

structed to enable a suitable core to be

struck up. Propellers of less than five

feet in diameter are usually cast with
solid bosses. The core tapers from the

bottom of the mold upwards, that is in

a direction opposite to the taper of

the finished shaft-hole; the core being
made as small as conveniently possible
and tapering upwardly to facilitate the

flow of metal to the blades. "Lighten-
ing chambers" in a boss, are if possible,

to be avoided, because they prevent the

adequate "feeding" of the metal to the

blades.

Continued in nex^ issue

Flange-Pattern

This concerns blades which are to be

made separately and bolted to a boss.

The pattern is made of wood and re-

sembles a segment of a solid sphere

based on a thick disc; the bolt-hole re-

cesses are cut away as required. It

is made with due al'owances for ma-
chining and shrinkage.

Templates

Pitch-templates are used for correct-

ing pitches at various radii, or for test-

iny any variations due. to cutting away
or building up. They are constructed

on the principle that the helical angle

increases from the circumference to

the center where it becomes 90 degrees.

A spirit-level is used to test their po-

sition on the bed of the mold. Tilt

and fi! let-templates of wood for the

correct building up of tilt (which is de-

signed to facilitate the flow of water

from the root face of blade) or for the

cutting away of fillets,, where ithe

blade meets the boss, are made to the

radii of curves as given in the design

print. The radii of fillet curves are

least towards the edges of the blades

and greatest towards the center-lines.

Core-Boards

Large propellers are always cast

with cored bosses. The dimensions of

the core are fixed by the pattern-mak-

A NEW CORE BINDER

Hunnell & Company, Inc., 136 Lib-

erty St., New York, announce that they

are putting on the market a liquid bind-

er known as Mohtan. This binder has
been used for years as a preservative

for roads, by applying it with a watering
cart. As a core binder the following

is what is said of it:

Liquid Mohtan can be used for all of

the purposes for which molasses, flour,

or any of the Vegetable Core Binders
are used in foundry work. A gallon of

Liquid Mohtan has the strength of from
two to three times that of one gallon of

molasses.

Liquid Mohtan can be used alone in

proportion of one part to siixty parts of

sand, or it may be cut into the sand in

connection with core oil which really

makes the most satisfactory core. Liq-

uid Mohtan being rather heavy should

be thinned out before using by the ad-

dition of from one to two gallons of

water. When used iin connection with

core oil, the method usually adopted is

to cut one part of Liquid Mohtan which
has been previously tempered with

water, into the sand, then cut in three

parts of core oil. This latter method
is extensively used in foundries mak-
ing medium, to large size cores. The
advantage of Mohtan Oil Cores is that

when making your cast the heat of the

metal draws the Liquid Mohtan to the

surface of the core, the oil remaining

in the interior, making a firm core. As
soon as your cast has cooled there will

be no difficulty in removing the core as

that part of the core containing the

Liquid Mohtan, or rather the outer edge

of the core will readily crumble, and

will not adhere to the cast. If you have

been using a Liquid Vegetable Core

Binder, the foreman will readily under-

stand this.

Liquid Mohtan is a good green bond

for the black compounds, the use of

which can be cut in half, making a core

easier to clean out, if tempering is done

with a solution of about one gallon of

Liquid Mohtan to 10 or 12 gallons of

water. Good results along this line can

also be obtained by cutting in with black

compound about 10 or 15% of Liquid

Mohtan and then tempering the mix

in the usual way with plain water.
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THE PATTERN SHOP
Some Instructive Experiences and Comments

By W. P. ESSEX

IN
EVERY branch of industry it will

be noticed that there are some trade s

which seem to be particularly de-

pendent on one another, and whei'e co-

operation and united effort of the var-
ious crafts is most essential to the suc-
cessful production of the article or pro-

duct around which their common inter-

ests centre. In few industries is this co-

operation move necessary, than between
the pattern department and the mould-
ing shop of the modern industrial metal
plant, that the products of the foundry
be. not only perfect castings, but econ-

omically and expeditiously produced.

Patternmaking a Modern Craft

The art of patternmaking as it is un-
derstood to-day, is a comparatively new
craft, not that patterns were unneces-
sary in the past, or an unimportant pre-
liminary to the moulding and casting of
those remarkable bronze creations, that
have been so frequently mentioned in

these pages, but that the nature of the
work, did not admit of an artisan c'ass

separate and distinct from the artificers

in brass and bronze, who were generally
artists in metal, and shaped their own
woiking models in clay or other plast'c

material, or worked in conjunction with
the sculptor in bronze, who modelled in

wax the original figure, which was em-
ployed as a pattern in making the

mould.

Patternmaking and moulding are so
closely allied that one cannot be divorc-

ed from the other and continue a separ-
ate existence, each requires the other's

assistance and support. When it is re-

quired of the moulder to produce a cast-

ing, or a number of cast articles of a
definite shape and size, he must be pro-
vided with a correct form or pattern,
of the article required, and suitab'y made
for moulding, with the necessary allow-
ances for the contraction of the metal
and machining, with prints correctly
made for the cores' support, and Voxes
for the making of the cores. And here
the skill and resourcefulness of the pat-
ternmaker is as essential to the produc-
ing of the perfect casting insofar as h ; s

work may go, as that of the man, who
with ability and judgment, builds up
the mould of sand or loam, properly ram-
med, gated and vented, and securely
clamped or weighted, pours into it the
molten metal, which when cooled and
taken from the mould a sound and per-
fect casting, represents the resulting ef-

forts of two distinct craftsmen, trained
to work in widely different materials,

but both working to the one end.

Considerations Shown to the Pattern-

maker

Not always have the pattern shop and
its skilled workers enjoyed the distinc-

tion that they do to-day. In the past the

pattern shop as a necessary adjunct to

the foundry, was in many instances re-

garded by the proprietor of the works
as a necessary evil and expense, which
had to be endured, as the foundry and
machine shop could not continue for long

without their assistance, so the disposi-

tion shown towards the patternmaker
was a sort of mild toleration, and as a

consequence he avoided the boss as much
as possible, when the work was slack,

but assumed a certain amount of in-

dependence when orders were coming in

for work requiring new patterns.
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It is only in recent years that in plan-

ning industrial plants provisions have
been made for the accommodation of thi

;

most important department of the foun-

dry. Before this period very little con-

sideration was given by the manage-
ment to accommodation for the pattern-

makers. If the works employed but one,

his bench was usually in a corner of the

wood-working shop. If there was no

wood-working department, then any old

place, a remote corner of the machine
shop, or the loft above, close to the roof,

would do for the patternmaker. Little

thought was given as to the suitability of

it's location, or its equipment and less

to its comfort and convenience.

Some Reminiscences

The writer has in mind just such a

shop, one in which he labored for nearly

two years, and labored is the most ap-

propriate word to use whe 1 referring to

working efforts in this shop.

Situated over the machine shoi. w th

a lean-to rcof above facing the South,

and lighted only from that side, and that

overlooking the yards of a railroad it

was "some place" in the dog days and a

veritable cold storage in the winter
months.
The work was of a large and heavy

type of H. S. self-oiline:, and "Corliss"

engines, but the only wood-working ma-
chine in the shop was a turning lathe—
Yes! there was another, "the ban J saw?"
a contraption built on an upright post

where the vibration on the floor caused
by a faulty shaft alignment beneath,

made the keeping of the saw on the rims
of the wheels almost an impossibility,

for the slightest twist or bind on the

saw caused it to break. Then came the

job of untangling the broken remnants
from the arms of the wheels, and a trip

to the blacksmith shop for a new braze.

These operations would be repeated un-

til the saw was too short for further use.

Then we cut segments with a keyhole

saw.
Suggesting to the foreman one day

that a trimmer would be a handy tool

to joint segments, he surprired me by
saying "We have one somewhere." Ques-

tioning him further as to why it was not

available for use his reply was that

when he had it set up and tried to keep

it sharp and fit for use, the darn mold-

ers and others would come up at noon,

and cut their plug tobacco on it, and that

the only way to stop the practice was
to put the dashed thing away, and its

hiding place was not revealed.

When we started on a new job it

meant a trip down the stairs, through
the length of machine shop and annex
to the farthest end of the yard, to reach

the lumber shed. After turning over

che pile, and selecting a few doubtful

boards, the return trip was negotiated

staggering under the weight of a couple

of twelve-foot planks. Several of these

heavy freighting trips were sometimes
necessary before sufficient lumber for

the job lay on the shop floor. It wa9 then

ripped by hand and dressed with the

jack plane. It was hard labor, but after

much perseverance and long suffering, a

masterpiece of patternmaking art stood

in place rf the pile of rough 'umber.

What an attractio 1 some of those old

time patternmaking corners seemed to be

to some of the favored and near favored

ones of the works organization. The
shop apprentice, especially, and the

blacksmith, full of big ideas, and always
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ready with suggestions how to make a

difficult job easy, such as a small S-

shaped core box for a trap, by bending a

piece of round iron to the desired shape,

then making it red hot, and burning it

into the wood. What a clearing house

for ideas of all sorts, and a bureau of

general information besides, for the

whole works. A regular mecca for pil-

grims and wanderers from the remotest

parts of the plant. A sort of factory em -

ergency hospital to render first aid to the

molly with a scratched finger or a

ground nail, who wanted some shellac

and a rag put on to keep out the dirt.

A rest room for the weary willies of the

works, and a rendezvous for the old

cronies who just dropped in to pass the

time of day, and inquire as to what's

doing, but usually stayed until they were
given a jolt that moved them on. An
intelligence department for the would-be

inventor who had a scheme for putting

a brake on roller skates, and would like

to get some assistance in working the

idea out, and some wheels turned to try

it.

This description is a true one and no;

overdrawn, as the sad-eyed ancient man,
the genius of the corner from which this

picture is taken, would testify, were it

not that he has long since ceased to

worry over the multitudiuous variety

and ever-increasing number of jobs, and
thankless tasks that were bis while lie

patiently toiled for employer and em-
ployee, with little appreciation or re-

ward from the one, and much less from
t'other.

H's Work Was of Infinite Variety

The grist of work and the different

jobs that usually fell to the lot of these

old-time patternmakers, were of infinit?

variety, and his greatest asset was nec-

essarily versatility, which he was given

ample opportunity to display. Some-
times called upon to make a pattern for

some machine part or artid<\ which he

had possibly never seen and from the

most meagre description, without even

an outline of what was required, or il-

lustrated possibly with the finders of

an individual who could not make an
intelligible line with a pencil. And then

he was expected to assume responsibility

for the correctness or suitability of the

part or article when made. In many of

the smaller shops the patternmaker was
regarded as a sort of mechanical en-

gineer as well as general wood-working
mechanic for the whole works, and bur-

dened with these honors and responsibili-

ties, it is not to be wondered at that he

became sad-eyed, stoop-shouldered, an 1

prematurely grey, for as the necessity

arose, he was in turn, designer, drafts-

man, patternmaker, millwright and
foundry carpenter, making the flasks,

bcxes and boards, not forgetting re-

pairs and the wood jigs for the machine

shop. Much cf the writer's time during

his itinerancy as a patternmaker, has

been spent in just such shops, and the

adventures experienced along the way

The genius of the corner and apprentice

haye been sometimes amusing, but most-

ly annoying, although generally profit-

able, not in a financial sense personally,

but because of the opportunities they
afforded for original effQrt, and t'w

development of that characte-i.stic known
as resourcefulness.

These experiences have also been valu-

able in clearing away many fogs and
mists which had existed in our m nds as

to the methods and systems employed
in the different foundries for producing
the many and various classes of work,
of widely varying types and materials,
such as castings from the different al-

loys of white metals, brass and bronze
castings, grey iron castings, light and
medium for various lines of work, chilled
cast iron and white iron for hard and
malleable castings. The methods employ-
ed that have given the best results in
the molding of these different classes of
work and the practices followed in the
making and arranging of the patterns
in a manner most ruitable and effective
for quantity production, as well as the
materials and tools used, will be the aim
and purpose of the writer in future pap-
ers to attempt to describe.

While anyone who can use wood-work-
ing tools and can shape the material in-
to definite form, can make a pattern of
some kind, it requires special training
along with highly developed skill, and an
intimate knowledge of foundry methods
to become a patternmaker. In these days
of trade specialization which has been
extended even to patternmaking, the old
time "all around" man with all his skill

and resourcefulness, could not easi'y
adapt himself to the ways of the organiz-
ed modern shop.

PORTABLE CRANE
A new industrial portable crane has

been placed on the British market re-

cently. This cnane is electrically oper-

ated and can run in and out through
the doorways of warehouses and stock-

rooms and can be placed alongside a

motor truck or railway car, that re-

quires to be loaded or unloaded in the

shortest space of time. It has a jib

type of crane which is mounted on a

"runabout" chassis, without the usual

turntable arrangemenis. That is to say,

that the crane is rigidly attached to the

chassis and always remains in the same
relative position to it. Motive power
is supplied by storage batteries to elec-

tric motors. The two steering wheels
can be turned so that the whole crane
will revolve by power about its own axis

without any motion of translation. *The
capacity of the crane is 1,500 pounds,
at a radius of ten feet in any position

in the circle, with a height of hook of

twelve feet. The crane is guaranteed
to sustain an overload of 25 per cent.

The overall width of the apparatus is

six feet. It rotates in a circle of 6

fee1
. 3 inches in diameter. The weight,

including the drive, is about three tons.

The crane can travel at a s>peed of

about 300 ft. per minute and will hoist

at a speed of twenty feet per minute,

rnd slews at the rate of 2% revolutions

a minute.

(Continued on page 31)



26 CANADIAN FOUNDRYMAN Volume XIII

Research Work on Zinc and Zinc Alloys
Alloys With A High Percentage Of Zinc Replace Brass With
Favorable Results—Pressed Zinc A Commercial Success, After

Initial Difficulties Have Been Overcome
By WALLACE DENT WILLIAMS

THESE investigations have been
carried out by the author during

the war, and upon the sug-

gestion of the metallurigical com-
mittee of the German Metallurig-

ical Society the results were brought
together in this form. The work
embraces: Improvement of zinc by
pressure and by rolling tenacity and
manufacture of pressed zinc—properties

and treatment of "Spandauer Zinc Al-

loy"—Influence of Copper and Alum-
inum additions—Alloys combined and
compressed—Notes about Aluminum,
Cast Iron, Electron and other metals to

follow.

For the following execution of the

experiments with substitute metals as

a foundation, the author, during the war,
obtained the Committee's authorization.

For the completeness of the treatment,

no pretension will be raised, since the

publication must be left undone iin many
parts. All substitute metal questions

brought up during the war must have
found a quick solution, because pro-

tracted investigations could not be un-
dertaken. Therefore slumber still in-

numerable separate questions that had
only begun to invade the province of the

technique; which could in the quiet times
of peace be further explained and solved.

For the special peculiarity of the man-
ufactured fuses, which the treated metal
was good for, is, for readily conceived

reasons, not entered into. Frequently,

only the general appearance was dis-

cussed, as the industry interested in it

individually has already been avowed.
The wider publicity of the experiments
made at that time, however, should not

be kept back, because they are suitable

to be made use of generally in many re-

spects.

Brass As Original Constructive

Material
The projectile fuses in times of peace

were almost exclusively made of brass;
only particular kinds of fuses, for ball-

istic reasons, were made from a light

metal alloy of aluminum. In the army
factories, in the fire-works laboratories,

the projectile brass had a composition
of 57 to 61% copper, 1 to 2.5% lead, the

balance of zinc and admixtures (up to

0.7% iron to 0.7% silicon) of total im-

purities, including aluminum, 3-1/2%,
in which at first the metal was cast into

iron molds into bars of about 0.5 meters
long and about 40 millimeters diam.

(and more); from these bars sections of

certain lengths were cut off, heated to

a dull red and under a hydraulic of a

mandrel press were compressed into the

so-called small crude fuses. Such brass

was frequently falsely denoted also as

"pressed brass" whilst this mark, in the

industry, otherwise was applied to the

This interesting paper was writ-

ten by Dr. Ing. Hanszel of Berlin
and published in the May, 1921,
issue of Zts. fur Metallkunde, from
which it xvas extracted and trans-

lated especially for Canadian
Foundryman. It will run into sev-

eral issues and will be well worth
following. The Germans are uni-
versally recognized as being re-

sourceful, and when hard pressed

for material during the war they

developed some wonderful sur-

prises. Aluminum, on account of
its low specific gravity, was stud-

ied carefully, while zinc, which
could be secured when copper could

not be, was forced to do service,

which it did in a satisfactory man-
ner, thereby opening up new aven-
ues for experimenting and achieve-

ments, hitherto unthought of. —
Editor.

product made on the lever-press, called

by that name, and under various shapes
was known to the trade.

By many metallographic and physical

tests, during the war, it could be es-

tablished that the brass made in the

army factories showed proportionately
high tensile values, but the structure
corresponding with the fashioning' or
shaping of the metal, here and there,
differed entirely with the different
pressures, as the metallographic slides

furnished the evidence, and also that
sections cut from portions, the bars sub-
mitted to rupture and notch tenacity
tests showed great variations in their
values. Several test bars made from this

material having a diam. of 5 mm and a

gauge length of 50 mm, gave the fol-

lowing values:

Resistance to rupture 12.7 to 28.9 Kg.
per sq. mm. or 18,064 to 41,106 lbs. per
square inch.

Elongation, from 2 up to 6.8%.

Notch bar tests, fractured sectional

area 5 by 10 sq. mm (bar of 10 by 10
mm sectional area, notch about 2 mm
diam.) gave a shock test of the notched
bar equal to from 1.9 to 3.2 mkg per
square centimetei

Since the fuses came in with great
pretensions to a uniformity of high ten-

sile stress values, for such purposes only
rod brass was used that had been shaped
on a lever press and pressed hot into

the mold. The favorable tensile prop-

erties of this pressed brass may be per-

Table 1 _ Tenacity of Brass.
Kind of Material. Test-bar Resis- Elastio Elonga- Shock Aaxdn ess

Diam. by tance limit tion test with ball
gauge to rup Kg per % on a of 10 mm
length ture . sq .mm. notohed diam, and
in mm. Kg per

3 q .mm
bar, in
mkg per
sq.om.

load of
300 Kg.

l.Bars 42 mm diam.
oast in iron

lObylOO 33.1 17.8 12.5 2.23 84

2. Cast metal .... 5by50 15.3-
25.5 — 0- 3.6 -- -->

3.Metal pressed
from a oast bar . .

" 20.4 — 16.0 -- --

4.Pre3aed brass bar
lObylOO 40.1-

44.5
28.6-
29.2 43-47.3

5.35 -

6.04 —
5.Preesed bras3 bar

23 .3 mm.Diam. . . . 49.6 34.4 29.1 5.05 113-118 i

6.1re38ed brass ba.ra i

5by50 52.2-
54.8

15.0-
17.2

7,Ditto for parts of
special requirements
(59.2%Cu,O.4°^Pb,0.2%Fe
40.2$Zn-pure zinc -40

40 -- 45 9-9.7 --

b.Ditto for speoial
required parts (59 .5

%Cu,0.6^Pb,0.25^Fe,
39?65%Zn-pure Zn-

39.6 -- 43.3 7.7-8.9 _—

Sfe . Pressed metal fron 1

cuj pressed brass bars.} 6by60 38.9 20.3 43.7 5.43 72-82
5U.O. Pressed metal froml

1

pressed brass bars ' " 37.1 23.0 35.6 5.01 73-83
-SVll .Pressed metal from)
J&l pressed brass bars.l 6by60 40.6 — 21.3 4.93)
•j\l2.Pressed metal fromf

f
74-79

pressed brass bars,

J

" 42.4 — 22.3 6.13]

Tabic 1.—Showing- the tenacity of braaa.
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ceived in Table 1. With round bars of

about 34 mm diam. there was reached

a resistance to rupture of more than

40 kg. per sq. mm, or 56,894 lbs. per

square inch. The elongation was more
than 40%. With thinner bars there was
a tensile strength of 50 kg. per sq. mm.,

or 71,117 lbs per square inch, and an

elongation of more than 15% is easy to

reach, the metal, therefore, had a high

working capacity for quiet loads; also

for sudden requirements (Percussion),

the important shock tenacity Sa high.

The shock test with the notched bar

showed a working capacity of about 5

kilogram-meters per sq. cm. (mkg. per

sq. cm.) This brass may be poured hot

in hollow forms in any molds with sharp

edges and clean surfaces, without a

slackening up of the favorable pressing

temperature of the metal or altering

its tensile properties. With a higher

cutting speed, with less wear and tear,

it may be worked upon a light dry bed,

but in the cutting of long threads, it

was necessary to lubnicate the cutting

tool. Finally the capacity of resistance

toward external influences, the stabil-

ity in the air is so complete, that in no

case was a special protection necessary,

not even in contact with a powder-
charge.

For fuses with particularly great re-

quirements pressed brass with a ten-

acity inferior at least to the maximum
value was used. This ' decrease was
specified

:

Resistance to rupture greater than 40
kg. per sq. mm. and elongation greater

than 25%, and the composition was to

be: 58 to 61% copper, 1.8% lead, 0.5%
iron, 0.5% silicon and the balance to be
zinc.

The brass was made from particularly

pure copper and zinc with an addition

of phosphor copper. As a substitute for

brass it was of the first consideration to

evaluate the great quantity of available

zinc. Zinc, however, with its slight ten-

acity of about 2 kg. per sq. mm., is not

suitable on the whole for a constructive

material; then only an improved zinc

could be considered.

Pressed Zinc

In times of peace, an improved method
was used, according to the standard of

the pressed brass method. For example,
in the production of zinc tubes (Hohen-
lohe Foundry) in which the zinc is con-

densed in its structure by the lever-

press. Of course the method requires
denser zinc bars of 30 mm or upwards,
heavy presses of more than 100 tons
pressure, and the work must be carried
through carefully in order to obtain uni-

form metal; still, after the initial dif-

ficulties, almost all the press-work suc-

ceeds with refined zinc with about 1 to

1%% of lead in producing pressed-zinc
bars with the stipulated properties.

In Table 2 is perceivable the values
reached with the manufactured ma-
terial; with the material from the firm
C. the resistance to rupture fluctuated
about 10% from the average values;

the elongation is not uniform and varies

about 25% above and below. The mean

value of the resistance to rupture lies

at about 25%, with an elongation of

about 40% above the desired minimum
value.

With pressed brass as also with
pressed zinc, the first requirement of

good bars is that the cast round bars

(bolts) of about 120 to 180 mm diam.

which were put into the press shall be

free of faults, hence without piping,

slag enclosures or fissures. Therefore

the bolts are cast with high gate-heads

and in many press-works are spoiled;

the pure zinc solidifies iin casting to a

coarse crystalline structure, and with

unequal solidification forms within it-

self fissured crystals.

Further, on account of the slight ten-

acity the cast bars are sensitive so that

to meet the requirements cracks ap-

pear; such cracks and fissures give rise

to faulty places in the pressed bars,

since the welding together of the un-

sound places in the reheating and press-

ing processes no longer takes place. Par-

ticularly in producing fine zinc wire as

a substitute for copper wire, such

faults are observable, and press-work

which originally referred to cast bars

have these finally cast automatically, in

order to make any assistance unneces-

sary. For such a purpose there is often

used a zinc with a fineness of 99.9, in

order to avoid by means of the lead ac-

cumulation the fracture of the wire

caused by it. In the pressing of zinc

a proportionately low temperature lis

used (about 100° to 160°C), and op-

erated with a very slow rate of prog-

ress.

In place of the pressure there is also

the usual rolling method. With the lat-

ter equally good properties are reached.

Separate firms possess both bar presses

and rolling mills, and prefer to pre-

press the bars in a bar press from a

large diameter to one of a few milli-

meters and finally to finish by rolling

the bars out to the desired diameter. By
this means they obtain a uniform ten-

acity and elongation.

The improvement of zinc by press-

ure and rolling is so thorough that in

contrast to the tenacity values of cast

and pressed metal it appears improb-

able that the same material is being
treated. Whilst the cast zinc with its
coarse crystalline structure is astonish-
ing with its mirror-like crystal surfaces
of more than one centimeter in length
the pressed zinc shows a uniformly
fine grained structure with a silky
luster of a light gray color. In the
polished face and fracture the direction
of the pressure comes out in distinct
flowing lines. The fibrous structure be-
comes important, neither with the rup-
ture tests nor with the shock tests, a
sign that the tenacity does not follow
after the fiber as it does perhaps in
rolled iron.

As already the improvement of the
grain may be conjectured, the tenacity
of the pressed zdnc in comparison to or-
dinary cast zinc is astonishingly high.
With bars of about 45 mm diameter, the
resistance to rupture easily reaches 20
kilograms per sq. mm. or 28,447 lbs. per
sq. in., with an elongation of 25%,
whereby the metal is suitable for many
purposes. The requirements for the de-
cisive percussion shock tenacity tests
are to be sure not increased in propor-
tion to the resistance to rupture; on a
notched bar the shock test on a compar-
ative bar of 10 by 20 sq. mm, fractured
area, gives a value of only 0.5 to 0.7
mkg., per sq cm. As table 2 shows, the
hardness number amounts to from 40
to 50 (4mm ball diam. at 50 kg. press-
ure) and to 55 (10 mm ball diam. at 300
kg. pressure.

In a warm condition, pressed zinc by
pressure or by blows of a swaging tool
may be brought into shape; with this
treatment, however, it is to be observed
that sharp re-entrant angles and abrupt
sectional changes must be avoided; on
account of slight plasticity of pressed
zinc the material is supposed to flow
everywhere as little and as uniformly as
possible; at the points where it suffers
the greatest displacement there appears
a sponginess of the structure, which
chiefly in the vertical reduction of the
elongation is made observable lin the
flow of the metal.

This interesting article will be con-

tinued in the March issue of Canadian
Foundryman, when it will be well il-

lustrated.

Metal Compositionl. Resist-
ance to

Elongation
*

Reduotlon
of area

Impaot
from Teat
the iiead Iron. Cadmium rupture % MXg per
Pirn. Kg Per

Sq .ram

.

Sq. on.

K — _. .. 17.7-20.8 32-43.5 __ __
B -- — -- 17.8-18.8 26.7-29.2 82.7-77.2 0.41-0.53
" -- — — 17.1-17.8 23.4-29.2 75.9-95 0.59-0.66

18.3 18.3 66.5 0.51
"

17.2-17.9 21.7-22.5 73.2-80.3 0.54-0.63
C 0.86-1.1 0.2 Tr

.

22.0-112) 26.3 __ __
" 0.9-1.02 0.2 Tr. 21.4-C12) 25.4-1 121 __ Hardness
" 0.86-1.0 " " 21.8-Q5) 27.6-115) Ball diam.

0.95-1.09 " " 21.3 29.6 __ 4 mm;2oad
0.87-1.08 " ' 21.6 28.3 50-Kg. H
0.85-1.14 " " ,22.3 26.6 __ 40-50

D 1.06-1.09 .0.15- 0.4-T Ball diam.
OJHi 0.18. 18.41 1 32.9 __ 10 mm; load

Specified Lead<1.55fc, iron <CL*3b . Cadmium < trace 300 Kg.H
The bracketed figures indioate the nuaDer of t ests.the 55.
values opposite them denote the mean value of the tests.

Note: The expression, "mkg" wherever used, indicates a unit of energy or of work being the amount
expended in raising one kilogram through the height of one meter, in the latitude of Paris. That is
one kilogram-meter is equivalent to 7,233 foot-pounds.
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Electric Furnaces and the Problem of Sulphur
More High-Sulphur Iron Can Be Used in the Electric Furnace
Than Would Be Permissible in the Cupola, with a Given Product

in View
By GEORGE K. ELLIOTT

LAST YEAR the author prepared
two papers dealing with the then

widely unfamiliar subject of treat-

ing cast iron in the electric furnace. He
described, for the purpose of obtaining

more highly superheated and more thor-

oughly refined iron, a duplex or tandem
process that consisted of first melting
the iron in the usual way in a cupola
furnace and then transferring the mol-
ten metal to an electric furnace with
basic bottom where it was superheated
and refined under a basic carbite slag.

Inasmuch as this rigorous refining

brought about, among other results, a

very marked reduction in sulphur, the

subject of low-sulphur cast iron was
thereafter projected into considerable of

the author's metallurgical life, conversa-

tion and correspondence. For it seems
that about that same time Dr. Moldenke,
ever the alert watchman on the moun-
tain top, was announcing far and wide

that iron foundrymen all are face to

face with a sulphur problem that, snow-
ball-like as it rolls down along the years,

is acquiring a size and direful aspect

that is liable to require a serious investi-

gation almost any time, if one does not

want to see the whole iron foundry busi-

ness eventually swamped by the sul-

phur that is steadily mobilizing itself in

the world's scrap-iron pile.

The author confesses to his indiffer-

ence to this sulphur menace at the time

of his papers on account of his recent

experiences all having been in a foundry
employing only low-sulphur pig iron and
coke and no scrap iron of outside origin.

However, Dr. Moldenke's well timed re-

marks anent the subject directed consid-

erable attention to the electric-furnace

desulphurizing process described in the

two papers mentioned and before long

the author found himself a veritable

question-box for inquiries about not only

the process but also about the effect of

sulphur in cast iron and more particu-

larly about iron very low in sulphur

such as was described in the papers.

Presumptuous and entirely fruitless

would it be for me to attempt an answer
to the many questions hanging upon this

point, but it is my intention to make this

brief paper a general- statement of the

broader facts connected with low-sul-

phur cast iron and the process by which
it can be obtained.

Objections Against Sulphur

The chief count against sulphur in

cast iron seems to be that it is a non-

metal preempting a place among real

metals, a bold pretenier, a counterfeit.

This it has been able to do by taking on
the semi-metallic semblance of the sul-

phide of a metal; but all the time the

foundryman has never lost sight of the

fact that sulphur in the form of a sul-

phide, be it iron sulphide, or manganese
sulphide, still is a non-metal and not
entitled to an important or vital place
in the metal structure.

In plain, unfigurative language, sul-

phides in cast iron break up the metal-
lic continuity of the mass by freezing-

last, thereby being enabled to collect in

veins along the joints between adjacent
crystals of iron. This is true even of

so small amounts of sulphur as below
0.05 per cent.; but we are little both-
ered or concerned by so slight effects.

However, when the sulphur content
of cast iron gets to be more
than 0.05 per cent, it shows a most re-

markable tendency to segregate in spots
in a way that is liable to increase the

harmful effects beyond all numerical
proportion. By this it is meant that
0.15 per cent, sulphur will harm cast

iron through the increased tendency to

segregate, more than three times as

much as will 0.05 per cent, sulphur.

The writer's estimate would be that the
evil would aggregate at least three

times three times. It is this sure tend-

ency to segregate, that in my judgement

constitutes the greatest menace of high
sulphur. Occasionally there is a foun-
dryman learned, experienced and clever

enough to make occasional high sulphur
iron castings in which the sulphur is

uniformly distributed throughout the

metal; in such cases there always is

widespread wonder at the unexpectedly
good quality of the metal so rich in sul-

phur. Here the word "good" is used
advisedly and only relatively. Except
when certain well defined qualities such
as hardness are required and can be at-

tained by no other way, a low-sulphur
will outshine a high-sulphur one when
the full inventory of really worthy
qualities is taken. By low sulphur in

the preceding sentence I mean practical

low sulphur of 0.075 per cent., or sul-

phur scant enough to be incapable of

serious segregation.

Sulphur Low in Electric Furnace Heats

However, the basic electric furnace

process that was described in the papers
mentioned, often produces sulphur so

far below 0.05 per cent, that the question

is raised as to the advantages accruing
from sulphur as low as 0.020 per cent.

for example. In this connection I can

recall one heat that emerged from the

tandem process with the sulphur

so far eliminated that it took a

gravimetric analysis in the laboratory to

discover the 0.009 per cent, that con-

stituted the remnant. To return to the

question as to the advantage of so low
sulphur, academically it can be answered
that the amount of non-metallic inter-

crystalline film breaking up to some ex-
tent the solidarity of the metal mass,
is definitely reduced to a minimum that
formerly was capable of expression on
paper and not in fact. Practically ans-
wering the question, it must be admitted
freely that in the present state of test-

ing and measuring the qualities of cast
iron, we are unable to fix positively any
pronounced advantage in gray iron cast-

ings with 0.015 or 0.030 per cent sulphur
over those with twice those amounts
of sulphur. However, there is a sort of
speculative satisfaction and assurance in

knowing that limits can be and are be-
ing achieved in every day practice that
certainly are safe beyond all shadow
of doubt; that the danger line at least is

put a long way off. Possibly a more
material advantage in this extremely
low sulphur is the fact that the degree
of desulphurization can be taken as a
very reliable gage of the amount of gen-
eral refining that has taken place in the
metal bath, having in mind particularly
deoxidization and degasification.

Another rather indirect but very sig-

nificant benefit derived from low sul-

phur in cast iron is a certain independ-
ence from high or moderately high man-
ganese. One of the reasons for the
presence of this last element in cast iron

is the neutralization of the evil effects

of sulphur, through preventing the for-

mation of pernicious iron sulphide by
forming manganese sulphide in its stead.

Frequently iron is overdosed with man-
ganese merely to take care of anticipat-

ed high sulphur and not seldom is the
sulphur manganese sufficient to in-

crease the hardness and correspondingly
decrease the machinability of the cast-

ings. If the metal is known to be very
low in sulphur, the manganese may be
used more sparingly, with a saving not

only of manganese but of machine shop
finishing costs. The fact has indeed

been noticed that electric furnace refin-

ed iron with low sulphur, will be hard-
er than cupola iron of the same silicon,

combined carbon and manganese con-

tent and higher sulphur. This probably

is because the manganese, relieved al-

most entirely of the charge of policing

that bad character sulphur, is released

to other activities and so goes to work
forming double carbides with iron and

carbon which has the effect of increas-

ing materially the hardness of the metal.

Theoretically one part by weight of

sulphur unites with 1.7 parts of man-
ganese to form 2.7 parts of manganese
sulphide; that is, sulphur at 0.12 per

cent, will unite with 0.20 per cent, man-
ganese to form 0.32 per cent manganese
sulphide. Assuming then that we have

an iron with 0.80 per cent manganese
and 0.12 per cent sulphur, at most only
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0.60 per cent manganese is available to

form carbide and harden the iron. If,

however, the sulphur is reduced to 0.02

per cent, there is needed only 0.034 per

cent manganese to take care of it, leav-

ing 0.766 per cent manganese to form

carbide. This represents an actual in-

crease in manganese carbide of over one-

fourth. Surely, so great an increase is

not without some effect upon the hard-

ness. To retain no more than the man-
ganese-carbide-bestowed hardness of the

original iron having 0.80 per cent man-
ganese and 0.12 per cent sulphur, the

manganese would need to be only about

0.63 per cent in the case where the sul-

phur is reduced to 0.02 per cent. In this

connection the author is called upon to

say that differences in hardness such as

are illustrated in the preceding example

probably would not be measurable or

even noticeable in large castings, but

that it is distinctly manifest in small

ones he can aver from repeated exper-

iences. Also this question of hardness

is intermingled with the closely related

subjects of the increased attraction of

high-manganese irons for carbon, and

of the protective influence of high man-
ganese against oxidization in the cupola,

both of which have a very considerable

bearing upon the subject of hardness.

Sees Wide Use for Scrap

Instead of striving for and accomplish-

ing the low sulphur limits that have

just been mentioned it is entirely prob-

able that the more popular practice will

be to resort to the use of more scrap or

of pig irons running higher in sulphur,

for example making mixtures coming
from the cupola with 0.120 to 0.150 per

cent sulphur or even more, and by
duplexing in a basic electric furnace re-

ducing that element to about one-half.

In the finer grades of iron foundry work
so great a reduction of sulphur as this

would show benefits that would be prac-

tically demonstrable. It is undeniably

possible to improve the general qualities

of really high-sulphur cast iron by de-

sulphurization. The more abundant

widespread use of scrap is rapidly be-

coming not. only an economic duty for

the sake of the conservation of our raw
materials, but also in this time of high

freight rates, a well-defined need. Here
we have a distinctly useful application

of the basic electric furnace for render-

ing fit for service scrap that normally is

more or less unfit on account of its ac-

cumulation of sulphur.

Desulphurizing Iron and Steel

The chief process used for desulphur-

izing iron and steel in the electric fur-

nace may be set down in the chemical
reaction

FeS+ CaO+C=Fe+ CaS+ CO
MnS4-Ca0 + C= Mn + CaS+ C0

It is quite probable that the full re-

action or sequence of reactions is more
complex than here shown although the
given reaction does truly represent the
essential outline of what takes place.

The reaction means that the sulphur is

removed from the metal bath as calcium

sulphide which is soluble in the slag and
not m the iron. A reducing condition is

necessary for the success of the re-

action, for were the furnace atmosphere
oxidizing in nature, the calcium sulphide

would quickly be converted into sulphate
and as such in turn would react with
the iron to form once more iron sulphide
which was the original compound of the

sulphur in the iron and so would re-enter

ihe bath. From the reaction we see that

carbon is required in addition to the

lime in the slag; indeed the presence of

some calcium carbide (CaC.,) in the slag

is a required security that the bath is

in the essential deoxidized condition

without which the elimination of sulphur

is impossible. This is made by throwing
powdered coke over the not too thick or

viscous slag covering the bath.

In closing the author wishes to em-
phasize the reducing or deoxidizing

nature of the reaction by which desul-

phuiization is accomplished in this elec-

tric furnace process. By it, getting rid

of sulphur is made a double blessing;

and who knows what and how many of

the virtues of basic electric furnace

iron are in reality due not only to low

sulphur but also, and perhaps to a much
greater degree, to the chemically deoxi-

dizing influences by which it has been

i efrned ?

REFRACTORY CEMENTS
By W. S. Quigley

The title I have chosen for this brief

paper is purposely selected to bring out

a point with reference to high tempera-
ture cements on which there is some
misapprehension. A refractory cement
is not itself just a refractory but bears

its title from the fact that it is used
as a binder for refractories. There is

probably not a commodity used to-day

by manufacturers in general that is as

little understood or as much overrated

as are high temperature cements.

In foundry circles there has been a

great deal of educational work during

the past two or three years on the use

of refractory cements, and while their

successful application is well understood

by many foundrymen there remains
much information yet to be uncovered

on the whole subject of their many and
varied uses. This use sprung up rapidly

during the war owing to the necessity

for using material owing to refractor-

ies w^hich, by increasing the life of lin-

ings, would prevent shutdowns and by
the use of which repairs to furnaces

could be quickly made.

Four Classes of Bonding Materials

Bonding materials may be divided into

four classes.

First we have fire clay, the primary
function of which is to compensate for

the inequalities of the bricks or shapes

as a pliable refractory filler, and with

which unduly thick joints generally are

made. It has no binding strength of it-

self unless subjected to a vitrifying

temperature. For the material itself

there is no definite recognized standard

or specification so that the user is deal-

ing with a varying commodity. Further-

more, since heat is required for vitrifica-

tion in order to obtain a bond, it is ob-

vious that only a surface bond is obtain-

ed, as the required heat for vitrifica-

tion will not penetrate the entire thick-

ness of the wall. The result obtained

may be likened to a vitrified shell with

a weak structural backing. Further-

more, the shrinking of the fire clay due
to its own moisture and the combined
water used in mixing it, causes a sep-

aration between the bricks or shades in

walls or arches which frequently results

in bulging walls or collapse of the

whole structure.

Secondly we have coarse grades of

mixed materials or so-called cements
which also have no binding quality, de-

pending upon heat or vitrification for a

bond. Materials of this class must be

made to bind or fuse at approximately

the same temperature at which the fur-

naces are run, or no bond is effected.

In other words, a cement which is good

for a low temperature annealing furnace

is not good for a high temperature forg-

ing furnace, or vice versa. Such mix-

tures are subject to the same surface

bonding result as fire clay.

Thirdly, some cements in order to hold

the component parts together depend
upon a fibrous structure which shrinks

and eventually loses its binding value as

soon as subjected to any considerable

degree of heat. Such cements must lose

their effectiveness as the temperature

increases.

An Ideal Cement

Finally, to be universal in its applica-

tion, a cement should air set and not de-

pend upon heat for creating the bond in

order to form a union throughout the

structure. It must be passed through a

very fine mesh sieve so as to contain

coarse particles which would tend to

create voids between the brick which it

is used to bind. It should not shrink

when subjected to heat. It should be a

material which can be used as a binder

with crushed fire brick, old crucibles,

fire sand or fire clay, ganisters, and for

making rammed-in linings, and doing

repair work, hot or cold. And further-

more, its composition should be such

that it can be used in neat form for

making small hot patches and repairs.

The principal essential of a refract-

ory cement is that it should have at vari-

ous temperatures, the same co-efficient

of expansion, as nearly as possible, as

the materials with which it is used for

bonding. Refractories themselves differ

in expansion co-efficient, as in the case

of fire-clay brick and silica brick, where
the former has 0.075-inch and the latter

0.175-inch per foot at 2,200 degrees

Fahr. Yet a cement with a co-efficient

which lies between these two could be

advantageously used with both refrac-

tories.

The difference in the cost between fire

clay and high temperature cements must
be justified by the difference in the re-

sults obtained.
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The World's Earliest Examples of Metal Work
Copper The First Metal Known—Early Tools Of This Metal, Fol-
lowed The Same Design As Their Stone Predecessors—Subse-

quent Improvements In Designs and Metals

WHEN WE read the statistics of

the world's annual output of

pig iron, of the enormous nickel

deposits at Sudbury, of Lake Superior

copper, Australian zinc, Cornwall and
Banca tin, and the numerous other met-
als which contribute to keep the various

different foundries in operation or when
we consider the rare and precious metals
such as gold, silver, platinum, etc., it

is hard to realize that there was a time
when men like ourselves worked along

on this old planet and enjoyed their

lives, probably as well as we do now
without even knowing that such a thing
as metal was in existence, and it is even
'harder to figure out how they did it.

Such, however was the case, and it is

quite possible even now to look with

formation of the earth in which the

bones are found, and their antiquity

dates back into the millions of years,

but a matter such as the beginning of

the metal industry is so comparatively

modern that it could almost be consid-

ered as being in the present age.

Almost every house which has a boy as
one of its occupants can be depended up-

on to have an accumulation of stone ar-

row heads and axes which he has picked

up in the fields or along the banks of

some stream which he in his

youthful innocence attributes to the

handiwork of the red Indians who roam-
ed the Canadian forest until they were
driven back by the invading white man.
But he is undoubtedly astray in his cal-

culations, as the stone objects which he

Latest pattern of stone axe and earliest of copper.

our own eyes upon the instruments with

which the former inhabitants of the

earth performed their labors. Compar-
ed with other discoverers such as fosils

and bones, the stone age does not date

very far back into antiquity. It was, of

course, quite a while ago. It was be-

fore the time of Christ, before the bir",h

of Moses; before the time when the

patriarch Abraham sat in the shade of

the pyramids of Egypt, in fact it was
before Abraham was thought of; be-

fore Tubal Cain the great Vulcan of

old, beat his swords into plow shares.

It was even before man had decided to

write down his doings for the benefit

of those who wouM live after him. But
his doings were written in a language

of which he little thought, and of which
the archaeologist of to-day is an apt

scholar. The archaeologist can read

this language and lay it before his aud-

ience in so clear and comprehensive a

manner as to preclude any thought of

doubt.

It is not necessary to go into the de-

tails! of ancient history but those who
have made it a study have ways of ar-

riving at approximate dates, which is

to say they know the period in which
things transpired.

In digging up the bones of pre-his-

toric animals> they are governed by the

is harboring, and which he is wise
enough to know are to some extent,

"curious" are real antiquities and are of

far more importance than he rea'izes.

Between seven and eight thousand years

ago stone was the materia' from which
tools and weapons as well as almost
everything else was made.

The Stone Age
This was. known as the stone age and

the people who dwelt upon this earth

at that time were smart and intelligent,

and had a civilization, which while not

the same as ours was not necessarily

inferior. Their mechanics were evident-

ly of a very high order, judging from
the work which thev did in stone, with
nothing but stone tools to work with.

Wood was, of course, common and was,
of a certainty used as fuel, but stone axes
were used to chop down the trees. The
men shaved in those days and had stone
razors. In fact thev accomplished what-
ever feats had to be accomplished, but
they did them with stone tools, and not
knowing any better method they would
probably be as contented as the average
man of to-day.

But man is never satisfied; he is
»*-'

satisfied to-day and is looking for im-
proved methods. So it was in the stone
age. He knew that to take a stone
hamimer in one hand and a chisel made

of the same material in the other anc'

proceed to laboriously dress down an-
other stone into the form of an axe rep-
resented a lot of work. This may not
have been the method employed, but
whatever method he was forced to
adopt, it was certainly open for im-
provement, so the man of the stone age
kept his eye open for something better
until he discovered that copper could be
worked into shape and kept in work-
ing condition more easily and answer
the purpose just as well if not better.

That stone was also used for weapons,
not only for protection against wild
beasts and in warfare but for slaying
the beasts which constituted the food
supply is an undisputed fact. That cop-
per and bronze supplanted stone in all

its calling is also accepted, but since
the evolution which took place affected
them all in like manner we will confine
our story to one article, the axe.

In the Royal Ontario Museum, To-
ronto may be seen examples of stone
axes in a very primitive state, with
others gradually improving in design
until those similar to the fairly grace-
ful one here shown might be considered
amongst the most modern. Next to this

may be seen copper ones which show
very little difference in design.

In the original copper axes it was
evidently considered that enough had
been accomplished when they had es-

caped the labor of cutting the stone
ones, and little thought was given to

improved design. No place was allowed
for the handle, other than to fit the

axe into) the handje. This continued

Flint Arrow Heed of %re»t age.

for a time, when a hardener was intro-

duced, to improve the cutting and wear-
ing; qualifies; a crude attempt was
made at a handle fixture. Later ones
show more improved handle arrange-
ments, until the present design was
arrived at.

In our next paper we will show the

original copper axe with the various
steps towards our modern axe so that

the metal worker of to-day may see

where his trade began and what a slow
and laborious task it must have been
to think up improvements, with no pre-

cedent to follow.
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Some of The Economic Minerals of Canada
Some Figures of Production Taken from the
"Preliminary Report on the Mineral Produc-

tion of Canada During the Year 1920"

By WYATT MALCOLM

Tungsten minerals occur at a number of

points in Canada but very little has yet
been mined. A small quantity of schelite

has been recovered from veins a few inches

thick lying in the bedding planes of slates of

the gold-bearing series of Nova Scotia near
Moose River mines. Development work has
also been conducted on Burnthill brook,
New Brunswick, on a deposit of wolfram-
ite, found in argillites near the contact of a
granite intrusion and small shipments have
been made. A small amount of shelite

has been saved from the sluice boxes of the
placer gold mines of Dublin gulch, Yukon
Territory. Several other occurrences are

known, among the most important of which
is that of Hardscrabble creek, Cariboo dis-

trict, B.C.

Platinum

Platinum, the precious metal so essential

in certain chemical industries and labora-
tory work, and so much prized by jewellers

as settings for precious stones, is produced
in small quantities in Canada. A small
amount is recovered from gravels in Tula-
meen district, British Columbia. It occurs
also in the nickel copper ores of Sudbury
and is recovered in the refining processes.

Traces have been discovered in placers in

other parts of the country, and in sulphide
ores, but production is limited to the two
sources mentioned above.

Asbestos

Canada leads the world in the pro-

duction of asbestos. This is a mineral
that is readily separated into fine,

strong, cottony fibres that can be spun
and woven. It is used in the manufac-
ture of fireproof fabrics, fireproof build-

ing material, brake lining, and heat and
electric insulation.

The mineral occurs in veins in ser-

pentinized peridotite. The veins are us-

ually 2V& inches or less in width, the
greater number being less than % inch.

The fibres usually run at right angles to

the vein wall, and very commonly the

vein is divided longitudinally by a film

of iron oxide. The length of the fibre

is thus limited by the width of the vein,

or the parts into which the vein is di-

vided by the film of iron ore.

The best grades, known as crude, are

cobbed by hand from the rock, but in

the recovery of the asbestos of the small-

er veins the rock is crushed and the

fibre removed mechanically.

Although a small quantity of asbestos
has been produced in Ontario, nearly the

whole production comes from the prov-
ince of Quebec. The most important de-

posits are at Thetford and Black Lake
in the Eastern Townships. The asbes-

tos-bearing rock is recovered partly by
open-pit quarrying and partly by min-
ing.

Graphite

Graphite has been mined intermittent-

ly in eastern Ontario and southwestern
Quebec for over fifty years, and in

recent years a small quantity has been
obtained from Baffin Island. The min-
eral occurs as disseminations of vary-

ing degrees of richness through rock, in

veins, and in aggregations of irregular

shape in rocks of Precambrian age.

Gypsum
Gypsum occurs in abundance in the

provinces of Nova Scotia and New
Brunswick in sedimentary rocks of the

Carboniferous system. Many of the de-

posits lie near the sea and have excellent

shipping facilities. The mineral is ob-

tained by quarrying, the overburden
consisting of varying thicknesses of

loose drift.

Lenticular beds of gypsum occur in

the flat-lying Silurian sediments along
Grand river in southern Ontario. These
are not deep and are reached by slightly

inclined tunnels driven in the sides of

the valley. Beds of gypsum outcrop in

Moose River basin, northern Ontario.

Large deposits of this mineral are

found in rocks of Silurian age, in Mani-
toba, northwest of Lake St. Martin. It

is recovered by quarrying.

Deposits of gypsum occur at a num-
ber of points in British Columbia, and
an extensive deposit is exposed in cliffs

on the lower Peace River, in northern
Alberta.

Gypsum is the raw material from
which plaster-of-Paris is made, and as

such is of interest to foundrymen. If

put in its natural form into a kettle it

will boil in its own moisture until dry,

after which it must be kept dry, as once

moistened it will set and be of no fur-

ther use. It is also used in the manu-
facture of Alabastine and other wall

coatings.

Magnesite
Magnesite is one of the minerals the

production of which was given a great
impetus by the war. The cutting off

of the supply from Austria, and the

nearness of the Canadian deposits to the

markets of eastern North America
where the material is used as a refrac-

tory for furnace linings, greatly favored

the industry.

The deposits worked lie in Argenteuil

county, west of Montreal, Que. The
mineral occurs in rocks of Precambrian
age. Deposits of hydromagnesite are

found in Central British Columbia, and
in the Atlan district, but little has been

done towards their exploitation.

Talc
Talc is found in the provinces of On-

tario, Quebec, and British Columbia, and
is mined in small quantities in British

Columbia. Nearly the whole production
of Canada, however, is from Hastings
county, Ontario, where it occurs in sedi-
ments of Precambrian age. Most of
this is ground in mills at Madoc and El-
dorado. The total shipment of crude
and ground talc by mine operators in
1913 amounted to 18,642 tons, and the
shipments of ground talc for the same
year amounted to 15,927 tons of differ-
ent grades having an average value of
$14.75 per ton.

Structural Materials
The value of the structural materials,

including cement, clay products, lime,
sand, gravel, and stone produced in 1920,
amounted to over $38,000,000. The war
had a detrimental effect upon this in-
dustry in Canada as in other belliger-
ent countries, and the production fell
from nearly $31,000,000 in 1913 to about
$17,500,000 in 1916.
Good grades of granite, marble, lime-

stone, and sandstone are quarried, and
in places not very remote from the more
populous parts of the country. Clays
and shales suitable for the manufacture
of building brick are widespread, and
material of superior grade, some suit-
able for fire-brick, is found at a num-
ber of points.

Limestone, low in magnesia, and
adaptable to the manufacture of Port-
land cement, vs common, more particu-
larly in the southern part of the prov-
inces of Ontario and Quebec, the most
densely settled parts of Canada. Mani-
toba, Alberta and British Columbia
have producing cement mills, but by far
the greater part of Canada's production
comes from Ontario and Quebec. The
total amount sold from Canadian mills
in 1920 was 6,651,980 barrels valued at
$11,798,070.

PORTABLE TRAIN
(Continued from page 25)

The overhead clearance when the jib
is lowered inlto a horizontal position
is such that it will pass under
a 7 foot 6 inch doorway. The weight
is so disposed that with the jib fully
loaded, and in any position, the maxim-
um weight on any one wheel never ex-
ceeds one ton. Provision is made to en-
able the apparatus to become a tractor
and it will draw a load of 3 tons at
the rate of three miles an hour. The
crane is equipped with a storage bat-
tery of sufficient capacity for an aver-
age day's work. This battery is of 258
amipere hours capacity.

The runabout crane truck is manu-
factured by Messrs. Ransomes, Sims &
Jeffries Limited, Orwell Works, Ips-
wich, England, and the crane mechanism
is the production of Messrs. Ransomes
& Rapier Limited, also of Ipswich, Eng-
land.

The atmosphere is the transparent and
elastic body of mixed gases and vapors
which envelopes our globe, and which
derives its name from Greek words, sig-

nifying sphere of vapor. It is estimated
to extend about fifty miles above the
earth.
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MELTING ONE TO TEN
Mr. G. 0. Vair, foundry superinten-

dent at the Forewell Foundry, Kitchen-
er, Ont., has handed us a clipping which
he dug out of his abundant store of such,

and in which a Canadian foundry fore-

man of by-gone days had taken excep-
tion to a previous article in the "Scien-
tific American,," which had evidently
deprecated the idea of melting ten

pounds of iron with one pound of coke.

The letter is interesting, inasmuch as

it shows that the same things occupied
the minds of the foundrymen then as
now. Some foundrymen have always
bean able to prove that they could do
th'ngs which others were able to prove
were impossible. Following is the letter:

Iron Melting
To the Editor of the Scientific American:

I have carefully read the article on
iron melting in your issue of October
20, 1888, and do not agree with it as a

whole. I believe if cupola blast and all

things connected with melting iron are.

right, there will be but little trouble in

melting 10 to 1 or even better than that.

A man from Marshall, Texas, offers

$250 to any one who will melt 9 tons

at the rate of 14 to 1 in his 38 in,

cupola. In my opinion a cupola that size

is far too small to melt such an amount
of iron, and I think there is no more
chance to practise economy with a cu-

pola that is too small than with one
too large. My experience is rather lim-

ited, and I will be careful not to say
too much.

I am in the habit of melting from 3

to 5 tons of iron per day, and see no
reason why I could not melt 20 tons at

the same rate, that is, 10 to 1.

When I first took charge here, I found
I could not melt better than 6% to 1,

but have made several changes about the

cupola, and can now melt every day we
run more than 10 to 1.

The iron is plenty hot enough for our
lightest castings, and as long as cupola
runs a stream, the iron is fit to use.

Below you find my average for eight

heats. I use an old style cupola, 38 in.,

with three tuyeres:

Iron Fuel
August 22, 1888 7,200 lb. 675 lb.

August 23, 1888 7,600 lb. 700 lb.

August 24, 1888 7,600 Lb. 700 lb.

August 25, 1888 7,600 lb. 700 lb.

August 27, 1888 6,900 lb. 625 lb.

August 28, 1888 6,500 lb. 600 lb.

August 29, 1888 6,200 lb. 575 lb.

August 31, 1888 6,100 lb. 575 lb.

I would be pleased to melt before wit-

nesses if any one doubts the above. I

weigh all fuel and iron used, and know
just what I am doing.

JOHN H. CROUSE,
Foreman, J. O. Wisner, Son & Co., foun-
dry.

Brantford, Can., November, 1888.

Mr. Vair, who has had many years of

experience as a foundry foreman, and
who, like most foundrymen, has travel-

led a lot, concludes his letter by saying,
"I don't run across many, if any, foun-
dries which get the 1 to 10 ratio, do
ycu?"

This being in the form of a question,

I am constrained to answer it.

My experience has been similar to

that of Mr. Vair—I have seldom seen

it done, although I am not saying that

it can not be done. If everything is fav-

orable, a thirty-eight inch cupola would
no doubt do what Mr. Crouse says, but
the risk is great. My experience has

been that iron melted in that manner,
while making good enough looking cast-

ings, did not make sound castings. Cyl-

inders, air chambers, etc., which looked

perfect would leak when put to the test.

Personally, while advocating economy,
I can not see the economy in stinting the

fuel, when a dollar saved might mean
hundreds of dollars lost. All things con-

sidered, I am forced to the same con-

clusion as that of Dr. Edward Kirk,

author of "Cupola Furnace" and one of

the most outstanding authorities on cu-

pola practce in the world. Dr. Kirk
says that in his long career, in which

he has visited more foundries than any
other living man, he has found that
where iron was melted in these propor-
tions, there were generally a few car
loads of coke unaccounted for at stock
taking time and which were charged to

the profit and less account in order to

balance the books, and the boss would go
on frcm year to year kidding himself
with the belief that he was doing some
economical melting. —Editor.

WANTS INFORMATION ON CHILLS
Editor Canadian Foundryman:—Could

you inform me whether or not it would
be injurious to use a casting when it

had been previously chilled, as a chiller

for another casting? This is a heavy
piece weighing in the neighborhood of

one thousand pounds. You will oblige

ma by giving me this information at

an early date.

Answer: I understand that you are not

going to melt this chilled piece which
you have and pour it into another one,

but are going to ram it into the mold
and pour the other one onto it. I am
not sure whether the pdece you now
have or the one you are making is the

thousand pound one. However, the se-

cret, of hardening cast iron by chilling

is to pour the melted iron agaiinst a

piece which is not melted. The heat

contained in the melted iron is absorbed

by the cold iron of which the chiller is

composed, thereby causing the melted

iron to set before the carbon has time

to free dtself. If you have a thousand

pound piece which you are using for a

chiller it would absorb an enormous
amount of heat in a short time and
would do a good job of chilling, but the

fact that the chiller itself had been

chilled at the time it was poured would

have no effect either good or bad on the

new casting. If you should be pouring

a thousand pound chunk onto a com-
paratively thin piece of chilled iron, the

chiller will continue to absorb heat from
the heavy chunk until it melts and be-
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comes the same temperature as the

melted chunk, after which they will both

slowly cool together. The heavy piece

will not be perceptibly hardened and the

chiller which had formerly been a chill-

hardened piece will be perfectly soft.

I think I am correct in assuming that

you contemplate pouring a heavy piece

onto a heavy chiller and fear bad results

as a consequence of the chiller being a

chilled casting, but your fears are

groundless, as the contents of the chill-

er are in no way reflected into the

melted metal. I.t ds the carbon in the

melted iron which does the hardening,

and for this reason be careful to use

iron which is low in silicon, as this will

automatically be high in carbon.

WANTS FORMULA FOR STATUARY
BRONZE

Editor, Canadian Foundryman:—Can
you give me a good mixture for stat-

uary bronze? I have a chance to

make a bronze tablet and want to be

sure that I have the proper materiaJ

from which to make it, as the customer
is somewhat particular to have it just

right:

—

Answer:—Statuary bronze is not

particularly different from any other

bronze. Its chief requirement is to

run freely and to have a good color. The,

United States, standard bronze which
consists of 88 copper, 10 tin and 2 zinc

is quite frequently specified in the or-

der, and this makes a good statue or

tablet, but where no formula is spec-

ified it is quite common practice to use

!)0 copper, 5 tin, 4 zinc, and 1 lead

which gives equally as good a color and
is somewhat less expensive. Tin gives

bronze a nice shade and it assists in

having the castings run well, but it

is expensive and is usually reduced

when possible. One thing to be con-

sidered in doing statuary work is to be

accurate in proportioning the alloys so

that if by any means it is found nec-

essary to do any repair work, or if the

statue is to be made in; parts, the com-

pleted statue will all be of the same
shade. While the exact shade is not

so particular it is of prime importance

that the same shade be carried right

through. Another thing which must
be watched carefully is the melting. It

is possible to get the metal too hot, but

this is seldom the case. It is a more
common occurrence to have it not hot

enough. If the various component parts

are to be thoroughly mixed together

so as to give a uniform shade through-

out, the metal must be melted hot

enough to allow of mixing and at the

same time to retain sufficient fluidity to

flow freely into so thin a casting.

tures and may possibly be the best for

iron foundry work I must say that I

cannot agree with you that it is the

safest for light brass castings. In fact

I would not use ,it and never do. I have
made thousands of biJbb cocks and am
still making them in brass and alumin-
um, and have none of them blow or

cut. Right here in Gait we have a
sand which is not loamy enough for

molding sand, yet it is not pure sharp
sand. If analyzed it will be found to

contain a high percentage of magnes-
ium and of lime, yet with all its ap-
parently undesirable qualities this is

the sand we are using. We mix it dry
with Dextrine in the proportion of one
part of Dextrine to sixty of sand. When
thoroughly mixed we' temper it with
cold water. We make heavy brass cast-

ings as well as light and use this kind

of core sand on them all with the best

of results. Trusting that this may be

some help in solving a difficult prob-

lem.

Thomas Langley,

Langley & Austin Brass Works,

Gait. Ont.

The Osborn Manufacturing Company,
he has become well known in the hard-

ware and general supply trade, having

at various times covered extensive ter-

ritories in the Middle West, including

Kansas City, Omaha, Lincoln; also in the

South, working from Louisville to Bir-

mingham, Atlanta, Richmond and Nor-

folk; and later spending a number of

DOES NOT FAVOR CORE OIL

Editor Foundryman:—I notice in

your last issue an inquiry for a suitable

core sand mixture for bibb cocks, etc.,

and your answer in which you recom-

mend' oil. While I am prepared to ad-

mit that linseed oil and other oils with

a linseed base have a lot of good fea-

RUSTLESS IRON
In our last issue we published a very

interesting article on rustless iron, ex-
tracted from the Foundry Trade Jour-
nal, in which it was stated that so far

it had been only adapted to rolling mills

and forge shops, but not to be used for

making castings. This metal it will be
recalled contained from ten to twelve
per cent, of chromium and the balance
was as near as possible to pure iron

with the carbon and silicon eliminated.

Now comes a reply from W. J. Turner,
of Sanstain, Limited, Liverpool, which
reads as follows: "We can say from
practical experience obtained by our-

selves and friends interested in the

matter, that there is apparently no good
reason why satisfactory castings should

not be regularly produced in stainless

iron or stainless steel, with due obser-

vance to the practical problems involved.

"We have made, under primitive con-

ditions, both medium size and small cast-

ings which have turned out excellently,

and consider that the near future will

show great developments in this direc-

tion."

From this it would look as though rust-

proof castings are to be part of the

foundrvman's business in the near fu-

ture.—Ed.

FRANKLIN D. JACOBS RECOVERS
FROM SERIOUS ILLNESS

The many friends of Franklin D.

Jacobs, so well known throughout the

country among the hardware trade,

foundry supply houses, and kindred

lines, will be glad to know that he has

so far recovered from his illness of the

past six months that he is now removing
from Milwaukee, Wisconsin, to Cleve-

land where he is resuming his active

work as special sales representative with

The Osborn Manufacturing Company.
During Mr. Jacobs' many years with

FRANKLIN D. JACOBS.

years in Philadelphia, New York and
New England.

Acting as special sales representative,

Mr. Jacobs during the next year will

cover a wide territory, and ds enthus-

iastic at having so far regained health

and strength that he can look forward
to the pleasure of meeting his many old

friends and acquaintances.

COAL VERSUS LIGNITE

In the study of the ignition of coal

dust clouds in open air, being conducted

at the Experimental Mine of the Bureau
of Mines, Bruceton, Pa., tests were re-

cently had with pulverized Colorado lig-

nite. In some of these tests flame ex-

tended 45 feet into clouds that were 50

feet long, the lignite dust cloud making
a larger flame than Pittsburgh coal

dust. An attempt will be made to get

a great length of flame with an in-

creased length of dust cloud.

We have received bulletins Nos. 220

and 221 from the Uehling Instrument

Co., Paterson, N. J. The first deals with

the magnitude of the losses due to the

chimney in a power plant, and contains

diagrams reproduced from a paper is-

sued1 by the U. S. Department of Mines.

The bulletin No. 221 deals with the re-

lation between CO, and the money
wasted up the chimney and contains

tables of these losses with different

kinds of fuels. A set of curves showing
the saving by increasing the percentage

of CO., in the flue gases is also given.
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Question.—We have several thousand
sulky wheel hub cases to nickel-plate. In

buffing these cases we find a large per-

centage of them spoiled by the nickel

peeling on the run which holds the

spokes. In some cases, the nickel cracks

off in flakesi and in other cases the

nickel curl® of in strips. We have used
extra care in cleaning, but the trouble

continues. Please advise us as to meth-

od which will correct the difficulty. I

may add, we nickel-plate directly on the

steel.

Answer.—As you have neglected to

mention particulars respecting actuai

working conditions -in your plant, we
are compelled to reply to your question

in a rather general manner, that is, we
can only surmise that certain conditions

exist and advise you accordingly There
are several conditions which would be

favorable to peeling on the hub case
run. Too high voltage, solution tem-
perature too low, poor conductivity of

solution, alkaline solution, low metal
strength, unclean rim. These are some
of the more probable causes. Of these
we are inclined to believe poor conduc-
tivity and alkalinity, or poor conduc-

tivity and low temperature are the

causes which you should look to first.

To increase the conductivity, add to

each gallon of the bath, 2 oz. of mag-
nesium sulphate and 2 to 3 oz. of nickel

sulphate. Dissolve these chemicals in a

portion of the solution which may be

placed in a clean whiskey or wine bar-

rel or a stoneware crock. Then add to

the solution in plating tank. Stir the

whole thoroughly and allow to settle

before using. Use a long stem testing

thermometer to obtain correct tempera-

ture of solution near bottom of the

tank. A nickel solution operated at a

temperature below 60 degrees Fah. is

liable to be very "tricky." If you can-

not maintain the solution at higher

temperature during nights and week-

ends, you may improve your working
conditions by removing about one-

fourth the volume of the bath to clean

barrel and heat the solution by inject-

ing steam, then replace in plating tank

by pouring through a fine mesh sieve

or cheese cloth strainer to avoid dis-

turbing slime at bottom of the tank. In-

crease the conductivity of the solution

and the proper ampere current density

can be obtained without increasing the

voltage. In fact, you will probably be

able to use a higher current density at

a lower voltage than you now employ,

thereby reducing the tendency to brit-

tle deposits even though the nickel so 1 -

ution be a little unbalanced respect-

ing acidity. Inspect the anode sur-

face, see that each anode has good

contact with positive tank rod, and that

each anode is disintegrating properly.
If you find that the nickel solution re-

quires frequent additions of nickel salts,

(Beaume), you may conclude that the
anodes are not feeding the solution
properly, possibly because you have an
insufficient number of anodes in the

solution, or they are of an infer-

ior quality. Now, remember the
nickel content of the anode may be
high, or up to your specifications,

and as a nickel casting it may be ab-
solutely perfect but, as a anode to be
used in an electrolytic process such as

electro-nickel plating, it may prove to

be practically useless. Why? Because
it will not disintegrate properly in any
nickel solution. The anode may break
up and wear away, but the structure is

of such nature as to make it practically

impossible to dissolve the anode. I

therefore gradually falls to the bottom
of the tank and forms small moulds of

metal beneath each anode, and is final-

ly shoveled out as waste, yet, this mat-
erial often contains as high as 56 per
cent, nickel in the form of shreds. Af-
ter giving the above details due con-

siderations it will be well to again take

notice of your cleaning operations, sim-

plify them as much as possible, but, be

sure the surface of the work is chemi-

cally clean when placed in the nickel

solution. A dilute hydrofluoric acid dip

is a splendid final safeguard for steel,

keep the surface of the final acid dip

free from slightest film of scum.

Question.—My helper added fifteen

pounds of nickel carbonate to a 150-

gallon cyanide copper solution, mistak-
ing the nickel carbonate for copper car-

bonate. The deposit obtained after the

addition was of a greyish tone and nic-

kel deposits which weire obtained ion

the work, subsequent to coppering in

above solution, withstood the buffing

operation, but, proved non-adherent
shortly after being subjected to ordin-

ary wear by purchasers of the complet-

ed product. In each case, the nickel sep-

arated from the copper and the exposed

copper was a dull dirty grey color. We
have ceased to use the solution and will

await your advise respecting a possible

method of saving the solution by some
process which will remove the nickel or

render it harmless to copper castings.

The solution is used hot with a current

of about 5 volts.

Answer.—Do not add anything to the

copper solution, simply heat it as usual

and suspend a bunch of small wires in

the solution, turn on all the current

possible and allow to plate in this man-
ner for at least three or four days. If

the anodes coat over with dark oxide do

not interfere with them as it is not

necessary to get a copper deposit. You
require a condition which will tend to
permit the removal of the nickel from
the solution. In doing this as here sug-
gested you will deplete the copper con-
tent of the solution to some extent but
not seriously. After three or four days'
operation as above described, add
enough sodium cyanide to clean the an-
odes and proceed to plate the bundle of
wires as before. Note carefully the shade
of deposit obtained with varying cur-
rent densities at this time and if the
clean pink tone characteristic of pure
copper is not obtained, continue the
electrolyzing treatment for a day or so
longer and test again as before. The
nickel will eventually be removed suf-
ficiently to permit the regular use of

the solution for general purposes as
originally intended. If the copper sol-

ution contained caustics 1 it would alter

the results. The above remedy is intend-

ed for copper solutions prepared and
maintained without introduction of

caustics. If your product is of a na-
ture which encounters exceptionally

frictional wear in ordinary use, we
would advise prolonged electrolytic

treatment before using same for plat-

ing purposes. Build up the metal
strength with copper cyanide and there

will be no excuse for any one mistak-
ing nickel carbonate for the proper cop-

per salt when replenishing the solution.

* * *

Question.—We intend enlarging our
plating department and wish to have
your correspondent's opinion as to the
relative merits of concrete, asphalturn,
wooden blocks, or a combination of any
of these materials for plating room
floor. Our plating plant will be located

on the ground floor, and the proper
flooring for thisi place seems to be a

matter we cannot settle agreeably
among ourselves. An early reply will

be appreciated.

Answer.—Personally, we have no
fault to find with a properly laid con-
crete floor. The question of mixture,
depth of foundation, the surfacing, are

probably the most important points

aside ffirom the draina|ge. Irrespective

of material used, it will be necessary

that you attend closely to the fall ob-

tained, so that when dry you may have
sufficient drainage to clear the entire

floor of water. Many otherwise good
floors have been ruined by low spots

here and there over the surface, or by
too little fall per foot. A good cement
base covered with about 4 or 5 ply tar

paper and finished with asphalturn will

give excellent service if protected from
punctures, which may be caused by
prongs on ladder ends, or other sharp

instruments. We have seen concrete

(Portland cement and sand floors,)
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which became worthless in less than
two years owing to unreasonable care-

lessness in the use of acids and strong
alkalies. The average cleaning com»-

pound in use to-day in solutions em-
ployed for the preparation of metal
goods for plating is not injurious to

good asphalt floors. Strong acids or

mixtures of strong acids, will gradually
eat away the best asphalt or wooden
floor it is possible to lay. If a well-

laid foundation is laid and a strong
mixture of cement and sand used to

build a solid floor, not a mere shell,

and the whole given a top dressing of

extra fine mixture, we do not believe

that imperfections would develop during

a number of years of constant use. A
plating room floor should be well wash-
ed every day after dipping operations
are finished; turn the hose on every
nook and corner, wash the sides of
tanks off and avoid the accumulation of
metallic salts, pools of acidulated water
or other matter. A plating room .5

feet wide should have a floor with not
less than a 4-inch fall from either side
to the centre. The slope should be uni-
form. This is a feature which depends
almost entirely upon the foundation.
Creosoted wooden blocks, parafine-
coated blocks, and "sawdust brick"
have been used in some large plating
plants in the U. S. with some degree of
success. Vitrified paving brick laid in

asphalt has been used; it is more ex-
pensive than the concrete and asphalt
floor, and we are not aware of any
points of actual merit which are pos-

sessed by the former type only. If you
build wooden sections of narrow strips

on 2 in. x 4 in. scantling and cover the
floor in the vicinity of the tanks and
wash tjhe wooden covering and floor

well and regularly every day, we believe;

you will receive general satisfaction

from a good concrete floor. Avoid im-

bedding steam pipes in either concrete

or asphalt floors. Water pipes are not

injurious, but it is not good practice to

place water pipe where it is liable to

require removal of the floor in case of

defect in water pipe. We would advise

letting the contract to a first-class

workman in any case, and then give

work your personal attention to in-

sure satisfaction regarding points we
have mentioned. Do not use floor too

quickly after it is completer*.

» * *

Question.—Can you inform me of a

material which may be used in a hot

cleaning solution to remove vaseline

from steel as received from foreign

manufacturers. I am using soda ash

solution and subsequently an electric

cleaning solution made from a mild

washing compound, which we buy pre-

pared. An additional operation with

brush and pumice is necessary to prop,

erly clean the steel. This means too

much labor and slow production.

Answer.—If the steel is in the form of

a manufactured article and can be tum-

bled, we would suggest tumbling in

clean sawdust for 30 minutes. If this

is not possible, try cleaning with saw-
dust by hand; a boy or girl could do
the work. If, however, these methods
are of no value, prepare a solution of

soda ash and water, 8 oz. soda per gal-

lon of water; add to this 4 oz. of good
soft soap; use at 210 deg. Fahr.; rinse

in hot water; then run through the

electric cleaning solution, as you have
been doing. A copper strike would as-

sist you and effect a cleaner surface

condition on the steel. Keep scum re-

moved; from surface of all solutions

used by frequent skimming.
* * *

Question.—I have a brass solution

which has gradually gone wrong. The
deposit is more like bronze than brass.

During latter part of each day the color

is quite grey. I have added copper and
zinc and cyanide until I fear something

worse will happen. Can you tell me how
to correct the action of the solution?

Answer.—If you have added the vari-

ous salts in sufficient quantities to

raise the density of the solution above 10

degrees Be., remove enough of the solu-

tion to enable you to dilute the portion

left in the tank to about 8 or 10 degree

Be., Electrolyze, test the color obtained

on the cathode and if still too grey add

copper cyanide or copper carbonate in

small quantities until the required color

is obtained. In replenishing brass plat-

ing solutions you may generally act ex-

actly the opposite to what would ordin-

arily be considered correct when replen-

ishing solutions of other composition.

In other words, add copper when zinc

appears to be required. Brass baths re-

quire very little zinc after first prepar-

ed in correct proportions. If you will use

topper anodes and zinc anodes, 2 of cop-

per to 1 of zinc, and be careful in the

addition of zinc salts, keeping the cy-

anide content as low as possible, we be-

lieve you will have very little trouble

with your color. Try the method in a

small tank or crock for a few weeks

and study the nature of the changes as

compared with changes taking place in

your old solution, then act accordingly.

We have never been able to operate a

bath such as yours as economically as

one prepared as we have stated. Aside

from economy this method will elimin-

ate the frequent annoyances which are

common with the old style of bath, the

color of deposits is more easily control-

led and heavy castings rapidly obtain-

ed.
* * *

Question.—We nickel-plate small wire

pins, one-eighth inch diameter by three

inch long. These pins have a head m
one end and are suspended in perforat-

ed pieces of brass while being ola >d.

Recently the lower ends of the pins

have acquired a tree-like formation of

nickel during the one-hour treatment in

nickel tank and the removal of this ex-

cess metal often results in large quanti-

ties of scrap pins. The condition is be-

coming more serious every day. Kindly

advise us of cause and remedy at earliest

convenient date.

Answer.—Filter the nickel solution,

clean the anodes, replace solution and

anodes in tank and test the solution for

acidity and metal. You will probably

find it deficient in both. Add nickel sul-

phate to restore normal metal strength

and if the solution is still too near

neutral point add sulphuric acid until

litmus blue is quie perceptibly chang-
ed, add acid occasionally to maintain
good working condition and if further

difficulty is experienced of same nature,
increase the conductivity of the solution

by adding either magnesium sulphate or
sodium chloride, say, two ounces per
gallon. We do not believe you will ex-

perience any difficulty after cleaning
and replenishing the bath.

$ j|t $

Question.—We have contracted to

manufacture and nickel-plate a steel cup-
shaped article about one inch diameter
by one and one quarter inch long, the
cup is turned from solid steel and is

hardened before going to finishing opera-
tion. We have found that polishing costs

too much. How shall we proceed to ob-

tain a reasonably good finish on ihe cup
by tumbling?
Answer.—In any event it will pay you

to attend to all cutting tools used in the

process of manufacture so that a smooth
surface is obtained by the screw machine
operation. This would assist in reduc-

ing cost of polishing and also facilitate

rapid finishing if tumbling is adopted.

To tumble the cups we would advise use

of sand and water for first or roughing
operation, add enough soda ash to water
to act as lubricant and retard rusting.

Rough for about 12 hours, of if cups
are scored possibly 24 hours will be

necessary. Remove from tumbler, wash
free of sand and place in a wooden or

woodlined iron tumbler with alkaline

water, treat at same speed for at least

six hours, remove, rinse, place on racks
or plate in mechanical plating machine
rotated at very slow speed; the deposit

obtained in the machine may be buffed
if the duration of plating treatment is

not hastened.

The pressure of the atmosphere at the

earth's surface is fifteen pounds (14.7

to be exact) to every square inch of sur-

face. That is to say, that the column of

air, extending fifty miles from the sur-

face of the earth and bearing down on a

square inch of earth, presses upon that

square inch with a weight equal to ap-

proximately fifteen pounds.

There is a slight distinguishing dif-

ference between the crystals of hoar
frost and those of snow, which may be
accounted for by the various degrees
of temperature in the atmospheric re-

gion where snow is formed, or by the

different effects of the magnetism of
the earth and the electricity of the air.

If troubled from cinder in the eye, roll

soft paper up like a lamplighter, and
wet the tip. This can be rubbed against

the ball of the eye without causing pain,

but by carefully touching the wet end
to the cinder it will adhere to it. A
medicine dropper can be used to suck the

cinder from the eye.
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Industrial Conditions

IT IS A LITTLE early yet to predict what we have ahead

of us for the coming- year, but everything- would see 11 t >

encourage the belief that things are shaping up for a good

searon. Very few foundries are running to capacity and as a

matter of fact many of those which are running at all are

simply endeavoring to keep their married employees working

sufficient hours to keen the wolf from the door. This, while

being a philanthropic move and appreciated by the men as

such, is also felt by the men to be a hardship which it cer-

tainly is. But with all the dark clouds which have been

hanging over the workman's home there is the inevitable

silver lining—practically every storehouse is empty or draw-
ing in that direction. A year ago the storehouses were over-

flowinsj-, hut realizing that prices were on the decline the

manufacturer was loath to refill them as they began to be

emptied.

While some lines were selling fairly well to such cust > net's

as were willing to pay the price in order to have the uss of

the article, there were other lines wh : ch sold slowly because

the prospective buyer was waiting for the price to drop. He
will, however, have to buy sooner or later, and from present

indications the next two months will find prices pretty well

stabilized and things moving in good shap".

This, at any rate, seems to be the view of the manufacturers
visited during the last month. They are all having their shop ;

cleaned up and embellished, while plans are all made and
flo< r space arranged for new units of equipment as soon as

the final word is spoken, announcing that business has been

resumed.

Farm implement ma lufacturers have not. so far. cleared

their storehouses,hut the coming season will clean them out,

as the prices have been modified to satisfy the farmer who
feels that he has been badly dealt with since he lost his war-
time prices.

All told, everything points to a good summer and to a busy
time next winter. The conduct of the majority of the manu-
facturers towards their employees during these trying times

has been most commendable and has done a lot to strengthen

confidence in each other and it is to be hoped that this feeling-

will continue and that the coming spring will witness no strikes

and no lockouts.

The feeling which has been animating the better instincts

of the leading nations of the world at the Washington Con-
ference can be worked to equally good advantage in labor

disputes if .both parties will see the ridiculousness of strife

and try to work in harmony. If we can get past May day
without trouble we are in for a long spell of prosperity.

Is It Worth While?
A SUBJECT which we frequently discuss and which would

have hepen dealt with in the present issue had space per-
mitted, is that of laying out gearing. This may not be a
foundry proposition and according to some authorities is not
a pattern maker's subject either, but with this last argument
we do not agree. Pattern makers in large numbers insist
on having this published, while others ask the question: "How
often is a pattern maker ever asked to make the pattern for
a gear, let alone lay it out?"

One argument is that a better pattern can be cut from an
iron blank on a gear-cutter and that the maker of the cut-
ting too) does the laying out. This sounds very plausible,
but as a matter of fact there are few cut gear patterns, and
fewer shops where a gear-cutter is to be found. There is

no doubt about the excellence of a cut pattern but its ad-
vantages are not as great as would at first appear. Its cost
is enormous, compared with that of a wooden one, as the
pattern for the blank is the same as that of the finished gear,
with the exception of the teeth, and when cast it has to be
turned all over in an iron-lathe and bored to fit a mandrel
which holds it in the gear-cutter. Gear-cutting to be done
economically is done in quantity—a dozen or more on the man-
drel being cut at the same time—so that when the cutter is

finishing a tooth on one it is starting- a tooth on the next one.
In cutting a single one for a pattern the milling cutter

makes several revolutions before it gets fairly into a tooth an 1

the same in finishing, so that to cut a single gear is about
double the work it would be for each one in a batch. An-
cther point' to be reckoned with is that a standard cut gear
is not suited for a pattern. In our issue of August, 1921, we
published a table for laying out cut gear patterns and gave
the reasons for same.

The only arguments advanced in favor of cut gearing is

that it can be cut perfect, whereas cast gearing can not be
depended on, even in the hands of expert? molders, and the

best of patterns, because molding sand will yield. This argu-

ment is equally forcible, with cut patterns as with wooden
ones. However, letting cut patterns have all the credit which
is due them, there is always a demand for wooden gear pat-

terns, and if a pattern maker aims to be an A 1 man, capable
of accepting any position which may be offered, he should

understand gearing. The drawback to all trades is that

workmen are willing to specialize on simple parts of the trade

and let the difficult work go by, but that is not the way to

keep the world supplied with first class-mechanics.

In our school days we were taught that the main advantage

to the average bny in learning geometry, algebra, and statics
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was to exercise the brain so that when he became a man his

brain would be sufficiently developed to cope with difficult

problems. The same argument holds good in learning a

trade. A mechanic should know all about curves and hitches

and everything else that he has a chance to learn. It will

all come in handy if he is to be a first-class man. The same
knowledge which is gained by learning to lay out gears will

be useful in other work. So it is with making patterns for

propellers. If a man gets so that he can master the making
of a pattern for a propeller or the strickles, etc., for molding

a propeller without a pattern, the problems which he was
forced to solve will help him in solving entirely different

propositions.

There is always the possibility of a good position being of-

fered to men who can accept orders from customers who do

not know exactly what they want. An improvement might

be in order on a machine and the man who can point to cer-

tain gears which should be changed, without changing the

rest of the mechanism, will be a valuable man on the job. It

is a safe guess that there is not one out of a dozen modern
mechanics who knows the meaning of "involute," or "epicyc-

loidal," to say nothing about laying them out. Tables, charts,

formula, etc., are convenient at times, but there must always

be men capable of devising these tables, etc., so why not be

one of this class? By all means go the limit in gaining

knowledge and it will never hurt you.

The foundry also has problems which are just as perplex-

ing as those of the patternmaker. Molders and foremen

will try one experiment after another in endeavor to over-

come defective castings, whereas if they knew what caused

the defect and the remedy for that particular brand of

defect there would be no ocassion to experiment. There

are no troubles in the foundry but what have been overcome

by someone else, so why not use his remedy instead of going

through all the failures he went through in order to arrive

at the results?

It is not the intention to discourage experimenting, but

experimenting should be done on inexpensive pieces and at

opportune times, not on difficult work that is holding back

an anxious customer. It certainly is worth while to know
and to continue to add to what you know.

Foundrymen's Convention at Rochester

IN OUR November issue we published a somewhat lengthy

announcement to the effect that the American Foundry-

men's Association would hold their convention and exhibit at

Cleveland during the month of April, but unavoidable cir^

cumstance.s have altered the program. The announcement

published elsewhei'e in this issue will explain the reason for

changing the location to Rochester, N. Y., and the dat? to

.Tune.

While Cleveland would have been all right as a location,

it has no advantage over Rochester. Both are ideally located

from a Canadian standpoint and both are good foundry

centers, equally accessible from all points in the United States.

The change in date is, however, a decided advantage. April

was probably chosen in order to get a good early start, but it

is not a desirable time of year for a convention; cold rains

would, in all probability, have marred its success. June, on

the other hand, is the one month in the year when life is

really enjoyable in our latitude, when the last thought of

winter has vanished and before the hot spell arrives.

Rochester is one of the noted tourist resorts of America,

with lines of boats running from Cobourg, Ont., and various

St. Lawrence River points as well as boat and rail lines from

every part of the United States and Canada. It is also con-

venient as a starting point for boat trips to the Thousand Is-

lands and other beauty spots on the St. Lawrence and the

lakes. In future issues we will keep our readers posted on

every detail of events in connection with the convention, also

with Rochester and with railroad and hotel arrangements. In

the meantime we can only say that the convention will be held

at Rochester, N. Y. during the week of June 5th, and suggest
that as many as possible from Canada arrange their affairs

so as to have this week held in reserve for this occasion.

It is quite a while since a convention has been held and the

association is sparing no pains to have this one bigger and
better than any which preceded it. Mr. C. E. Hoyt, the genial

secretary of the association, says that except for the annoy-
ance and embarrassment caused by the necessity of changing
dates they are not at all concerned over the situation. Roches-
ter is a very attractive location and he considers that it should
prove to be more convenient for Canadian foundrymen than
Cleveland would have been. In looking over the map we are
inclined to agree with him, particularly from our own per-

sonal standpoint, since Rochester is just at our front door
with nothing but the waters of Lake Ontario to divide us,

while Cleveland is on the south shore of Lake Erie, also facing

some important Canadian points. On the whole, we believe

that Rochester has advantages from a Canadian standpoint,

while the buildings which Rochester has to offer are unsur-

passed anywhere.

The Price Argument
\irHILE PRICE is generally looked upon as an important

factor in present day merchandising, there are som? au-

thorities who contend that price should be mentioned last and
least in order that the sale of goods shall be on such a basis

that there will be a reasonable profit. Recent developments
have been of a very indefinite nature in this regard, some re-

tailers holding up price recessions made by other branches

of the trade while others are cutting prices to the lowest

possible level in an endeavor to stimulate turnover. From
the standpoint of economics it is evident that neither course

is likely to be very much help in effecting a rapid readjust-

ment of conditions. The first course shakes confidence among
buyers and tends to increase the determination to hold off

buying of everything, including many necessities. The latter

course reminds one of the short-sighted merchant who thought

he was doing a big business by constantly keeping his store

filled with customers, but who was selling at such a narrow
margin that when he came to figure up overhead expenses he

found he had been selling at a loss, to say nothing of his waste

of energy and time.

Retail experience proves that it is not mere cheapness that

builds up any business, in fact with the recent declining

mai-ket in evidence it has been shown that cutting prices does

not necessarily increase trade. Is it not true that the largest

shop in every town frequently has a reputation for being

slightly dear?

As a general thing it is best to build up business on the

basis of the desirability of the goods rather than low price,

and every retail merchant should keep this fact in

mind in times like the present when the temptation is to of-

fer goods at prices very close to the cost in order to try to

stimulate turnover. There should be no slackening off in sell-

ing effort but it should be applied to the other phases of the

question and not concentrated on price.

An interesting competition was recently organized in Great

Britain. Prizes were offered for suggestions for novel uses

of india rubber. About 10,000 suggestions were sent, the first

prize being awarded for the suggestion of using sponge rub-

ber for general upholstering purposes, including the making

of mattresses. Another prize suggestion was that rubber

should be included in liquid form with paint or other com-

position for use in the preservation of wood and metals

against the action of the sea. A third prize was given for the

suggestion that rubber should be used for general decorative

and preservative purposes.
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Scraps
3ie Foundry Scrap Pile^

The American Radiator Company,
Brantford, Ont., had a very successful

season last year. Their storehouses

which were overflowing' with goods

ready for the market have been emptied

and they are now running full capacity

five and a half days per week stocking

up preparatory for the busy season

which will soon be opening.
* * *

The Goldie & McCulloch Co., Gait,

Ont., have just filled an order for two
large propellors to be shipped to a South

American port. Who says that Canada
cannot sell in the foreign market? And
that marine work is not for the Can-

adians? This company is also building

a large pump for the Montreal water

works.
* * *

Foundry Reopens at Sarnia. The
Holmes Foundry Co., who make a spec-

ialty of automobile cylinders and cyl-

inder heads have reopened after a win-

ter's vacation. Some fifty hands arej

employed in the present foundry, but it

is the intention to employ more hands

in the near future when additional

buildings will be constructed. These

however will not be gone on with at

the present time.

* * *

London Pattern Shop Blaze:—Early

in the morning of Sunday, Jan. 29, fire

broke out in the Pettet pattern works,

665 Dundas St., London, Ont., but was
extinguished by the firemen before do-

ing much damage. The blaze which

started in some rubbish which had been

allowed to remain too close to the stove

was making a fair start towards des-

troying the building when discovered.

* * *

The Bluebird Corporation, Limited,

Brantford, Ont., manufacturers of the

"Bluebird" electric washing machine, are

in operation again after a shut down
in which a lot of changes were made in

their management and a thorough or-

ganization of the selling staff. They
have quite a stock of partly built wash-

ers which are being completed which

gives them a much greater output than

their staff would be able to produce. As
these are finished the staff is increased

to keep up the production on machines

which have to be built complete. Mr.

Dearl, the sales manager, reports that

their sales so far this year are far in

excess of what they were this time last

year. They are preparing for a busy

season. Mr. J. B. Detwiler is president

of the company.

Wallace & Tiernan have issued a bul-

letin describing their chlorination pro-

cess as app'ied to drinking water, which
is made in sizes suitable for municipali-
ties or individual plants. The bulletin

is entitled "Is Your Own Town on the

Map?"
* * *

Industrial Works, Bay City, Michigan
is distributing free upon request Cat-

alog, No. 113, illustrating and describ-

ing the Type BC "Industrial" Crawling
Tractor Crane of 20,000 pounds capacity.

This Crane is pre-eminently adapted
to the needs of road contractors, lumber
and coal dealers, gravel, sand and stone

producers, foundries, railroad reclama-

tion and storage yards, and moderate-
size manufacture?? plants.

* * *

Scale Works Busy.—The Brant foundry
which was recently put into operation as

an auxiliary to the Brantford Scale

Works is busy. They manufacture a

line of scales and other specialties and
report that they have never felt any
particular falling off in business and
that now they are getting busier. They
are doing a nice export trade and are

just finishing a good order for Aus-
tralia. Mr. L. M. Baldwin is the sup-

erintendent and Mr. Robert Hartley is

foundry foreman.
* * * *

Dresden Foundry Burned:—At an
early hour on the morning of Jan. 15
the buildings known as the Meredith
Foundry at Dresden, Ont., were com-
pletely destroyed by fire. This proper-
ty while originally a foundry was dis-

mantled as such a few years ago and
turned into a garage, so that its loss

does not constitute a loss to Canada's
foundry list. A new machine-shop was
opened in that town a few months ago
and is receiving abundant orders, and a

foundry would do equally well if oper-

ated by a practical foundryman as there

is a good opening.
* * *

Monitor Store Co. Busy.—The Moni-
tor Stove Co., who work in conjunction

with B. Bell and Sons, of St. George,
have had a busy season and as a conse-

quence are building a new storehouse,

and will soon be adding to their staff of

men. This company has been in busi-

ness in the U. S. for 102 years and are

the originators and pioneers in the pipe-

less furnace manufacturing business.

They are well pleased with their "made-
in-Canada" departure and are preparing

for a large increase in business this

year.

Locomotive Works to resume opera-
tions.—The Canadian Locomotive Works
at Kingston, Ont., which was closed for
some time owing to the lack of business
on the railroads is preparing to re-open
in March. This company has usually
been rushed with orders but, like others,
had to yield to the conditions and wait
for the tide to turn. It is now believed
that the depression is over and that
when started there will be continued
business and that continuous operation
will be the order for some time.

Foundry damaged by fire.—The Glen-
wood Range Foundry, St. John, N. B.,

was damaged by fire to the extent of

from $15,000, to $20,000 on the nigh;
of Jan. 3rd. The damage was mainly
done to the molding shop and pattern
shop, while the main building which
contained the show rooms and offices

as well as the store rooms was not
damaged by fire, and but slightly dam-
aged by water. The plant was the
property of McClean, Holt and Co., and
was covered by insurance. It will be
rebuilt at once.

Foundry changes hands.—Canadian
Engines, Ltd., Dunnville, Ontario has
ceased to exist as an engineering con-

cern, having been sold to the Climax
Rubber Company of Canada, a branch
of the Climax Rubber Company of Col-

umbus, Ohio. Mr. H. A. Longshore of

the Columbus Company is vice-presi-

dent, while Mr. George H. Orme of

Dunnville, who was president of Cana-
dian Engines is president of the rubber
company. Inner tubes will be manu-
factured and it is not yet decided if the

foundry will be operated to make their

own molds or whether it will be disman-
tled and used for other purposes.

Mr. D. W. Clark has resigned his pos-

ition as managing director of the Can-
adian B. K. Morton Co., whose head of-

fice is in Montreal, and will in future

devote his whole time to the interests

of the Anglo Canadian Wire Rope Co.,

Ltd., of which company he is president

and general manager.

Mr. Clark is well known throughout
the whole Dominion, he having covered

it for many years from tihe Atlantic to

the Pacific in the interests of the well

known brand of Sheffield Tool Steels

manufactured by Messrs. B. K. Morton
& Co. of that city.
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WILL EXTEND BRASS FOUNDRY
L. Webster of the Brantford Brass

Foundry Co., Brantford, Ont., reports
that their business has increased to

such an extent that the foundry build-

ing will be extended as soon as weather
permits and that a new buffing depart-

ment will also be added. In spite of

the quiet times they are busy. Their
capacity ranges from the lightest cast-

ing to those of 160 lbs. They also

specialize on aluminum match plates

and patterns as well as aluminum cast-

ings of every description.

Is in the market for a sprue cutter.

The Brantford Brass Foundry Co., wish

to purchase a machine for cut-

ting brass castings from the

gate and report that they have

searched every technical and trade

paper that they could get their hands

on but have not been able to locate

anybody who has this line of goods for

sale. Surely gate cutters are manufac-

tured, but why their manufacturers do

not come out where they can be seen

we are not prepared to say.

* % #

New Machine Shop at Dresden, Ont.

Herbert Lamb, formerly with Vickers &
Maxim, Barrow-in-Furness, Eng., ibut

for the past eight years head road 1 man
for The Canadian Fairbanks-Morse Co.,

Toronto, and W. D. Lawrence of Dresden,

have opened a machine shop at Dresden,

under the firm name of Lawrence and

Lamb. They will specialize on the in-

stallation of water-works systems, fire-

fighting pumps and apparatus, also kii-

dividual lighting systems. They have

been operating since December 1st and

have already booked several good con-

tracts. They are well pleased with the

prospects for the coming season.

$ #

Fire Damages Foundry.—Recently

an over-heated stove in the of-

fice of the Georgetown Foundry Co. at

Georgetown, set fire to the building. In

attempting to fight the fire, Mr. Hop-
kins, a member of he firm, and Mr. Al-

lan, the bookkeeper, were severely burn-

ed. The office, shipping and pattern

rooms were both badly gutted, and but
for the prompt action of the fire brig-

ade and their new motor fire truck the

whole building would have been reduc-

ed to ashes. The destroyed portion will

be rebuilt as soon as possible. The loss

was fully covered by insurance.

# * *

Statuary and ornamental work brisk.

—The Canadian Allis-Chalmers Com-
pany are busy at their Architectural

Bronze and Iron Works, Lansdowne Av-
nue, Toronto. They have just finished

three large bronze statues and have a

newly arrived model for another one to

be gone on with at once. This is a line

of work which they have been following

for about a year, and for which they

have found a ready sale. They have also

booked some good contracts for their

regular line of architectural bronze and

iron work. One order amounting to

between thirty and forty thousand dol-

lars for a Montreal hotel is among the

latest to be booked.

OBITUARY

JAMES SHAND
Mr. James Shand, who for many years

held the position of superintendent for

the Dodge Manufacturing Company, To-
ronto, died suddenly on the night of Mon-
day, Jan. 30.

Mr. Shand was born in the north of

Scotland in the year 1858, and came to

Canada when a young man. He was a

THE LATE JAMES SHAND

born mechanic and all his life had been
connected with the production of ma-
chinery. Before taking over his position

with the Dodge Mfg. Co., he was con-

nected with the A. R. Williams Machinery
Company.

He was married to Nellie B. Quirt,

daughter of the late J. H. Quirt. His
widow and one son, John, survive him.

HENRY A CARPENTER
Henry Alden Carpenter, aged 55, of

the General Fire Extinguisher Co., Pro-
vidence, R. I., died at his home Jan. 27.

He was born in Providence, July 7,

1867. In 1889, together with his father
and brother, he established the Alva
Carpenter & Sons Foundry Co., becom-
ing vice-president and treasurer. The
Carpenter Company was merged with

the General Fire Extinguisher Co. in

1911 and Mr. Carpenter joined the new
organization, becoming by successive

steps manager of the five foundries of

the company, including that of the

Grinnell Company of Canada, plant

manager of the Auburn establishment,

member of the executive board, public-

ity and promotion manager, and a di-

rector. He held these) offices at the

time of his death.

Mr. Carpenter was. president of the
New England Foundrymen's Associa-
tion for a number of years. Joining
the American Foundrymen's Associa-
tion in 1896, he was vice-president in
1905 and 1913 to 1916, and was one of
the incorporators when the association
was incorporated July 3, 1916. Mr.
Carpenter was also a member of the
National Founders' Association, hold-
ing office as vice-president for three
years prior to November, 1908, when he
became president, succeeding 0. P.

Briggs. He served as president during
1908-1909.

Always active in city affairs in Pro-
vidence, he was a member of the city

council from 1905 to 1907 and one of

the leaders in the Providence Chamber
of Commerce, over which he presided

in 1917. He was also a director of the

Union Trust Co., the Rhode Island In-

surance Co. and the Homeopathic Hospi-
tal. Mr. Carpenter was prominent in

Masonic circles and had held some of
the highest offices in the order. He
was also a member of the Benevolent
and Protective Order of Elks, and
among the many clubs, was a member
of the Engineers' Club of New York.

He was credited with great service in

the prevention of fires.

J. T. T. BARKER
John Thomas Tait Barker, who for

many years occupied the position of

superintendent of the Poison Iron Works
at Toronto but who for some time back,

has been filling a similar position with!

the Weller and Stairs Co., died at his

home, 1562 Queen St. West, on Sunday
Feb. 5, from heart failure, after an ill-

ness of two years. Mr. Barker was a
prominent lodge man, being past-mast-
er of St. George lodge, No. 367 A. F.

and A. M., companion of Occident and
Toronto chapters, Royal Arch Masons,
and past-master Toronto lodge, of the

A.O.U.W. He was born in England,
but had resided in Canada for the last

twenty-five years.

METALLIC METEORS FROM COON
BUTTE

By A. S. Tronomer.

The meteors which fall from space
are, as was pointed out in the last paper,

sometimes composed of what was form-
erly supposed to be pure iron but which
are now known to contain other sub-

stances. In addition to iron and nickel

they contain hydrogen, helium, ;(car-

bonic oxide, and about the only way in

which these gases could have become ab-

sorbed in the iron would be through the
immersion of the latter while in a molten
or vaporized state in a hot and dense

atmosphere composed of them, a condi-

tion which we know to exist only in the

envelopes of the sun, and the stars

which we know to be Other suns. From
this we must conclude that the meteors
are offshoots of the sun. The Diablo, as

the ancients called them, were evident-

ly supposed to have come from the re-
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TWO CENTS A WORD, including the

'Canadian Foundryman" box numbers;
m.nimum charge is $1.00 per insertion,

for 50 words or less, set in 6 point
type. Each figure counts as a word.
Display ads., or ads. set in border,
are at the card rates.

FOR SALE
T5ARGAIN IN USED ELECTRIC FURNACE

A one-ton Volta Electric Furnace for melt-
ing s'eel, grey iron or Ferro alloy furnace, 220
volts, 25 cycle, i phase ; complete equipment. For
further particulars write Hiram Walker & Sons.
Metal Product*. Limited. Walkerville, Ont., P.O.
Box 156. (c.t.f.f.)

POSITION WANTED
pATTERNMAKER IN WOOD, WAX, PLASTER

and lead desires situation : accustomed to ma-
chine architectural, ornamental and stove work.
Memorial tablets, clay modteling. Address, Pat-
ternmaker, 1769 Dufferin St., Toronto.

Bailey &BellFire Brick Co.
Manufacturers and Importers of HigU tirade

Fire Brn-k. Fire Clay and (Jeneral Supplies.

Special Shapes, Cupola Block. Stoker Brick,

toiler Tiles, stm-e and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Our'ferin St.. Toronto. Phone Ken. 4335

gions of Diablo (the devil) but we will

assume that they come from the sun.

The existence of carbon in the Canyon
Diablo meteors is attended by a circum-

stance of the most singular character

—

a very fairy tale of science. In some
cases the carbon has become diamond.

The meteoric diamonds are very small

hut are nevertheless true diamonds, re-

sembling in many ways the little black

diamonds produced by Mois son's method

with the aid of the electric furnace. The

fact that they are found embedded in

these iron meteors is another argument

in favor of the hypothsis of the solar

or stellar origin of the latter. To ap-

preciate this it is necessary to recall

the viv in which Moisson made his dia-

monds It was by a combination of the

effects of great heat, great pressure and
sudden or rapid superficial cooling on
a mass of iron containing carbon. When
the iron was broken open it was found
to contain myriads of miniature black

diamonds. When a fragment of Canyon
Diablo meteoric iron was polished a few
years ago it cut the emery wheel to

pieces, and an examination showed that

the damage had been effected by micro-

scopic diamonds peppered through the

mass. How were these diamonds form-
ed ? If the sun was the laboratory that

prepared them, we can get a glimpse
at the process of their formation. There
is plenty of heat, plenty of pressure,

and an abundance of vaporized iron in

the sun. When a great solar eruption

takes place, masses of iron which have
absorbed carbon may be shot out with

a velocity which forbids their return.

Plunged into the frightful cold of space,

their 'surfaces are quickly cooled, as

Moisson cooled his prepared iron by
throwing it into water, and thus the re-

quisite stress is set up within, and, as

the iron solidifies, the included carbon

crystallizes into diamonds. Whether
this explanation has any truth in it or

not, at any rate it is evident that iron

meteors were not created in the forrii in

which they come to us, they must have

been at one time, parts of immeasurably
more massive bodies than themselves.

Meteors striking our earth would be a

decided menace to the populace were it

not for the fact that out atmosphere

acts as an effective shield. In the ab-

sence of atmosphere, not only would

more of them reach the ground, but

their striking force would be greater,

since the larger part of their original

velocity is destroyed by the resistance

of the air. A meteor weighing many
tons and striking the earth with a

velocity of twenty or thirty miles per

second would cause frightful havoc.

It is a singular fact that recent invest-

igations prove that an event of this kind

did happen on the North American con-

tinent not many thousand years ago.

The location is in the State of Arizona,

at a place called Coon Butte where there

is a nearly circular crater in the middle

of a circular elevation or small mountain.

The crater is nearly a mile in diameter,

and the surrounding rim, like battle-

ments, rises one hundred and sixty feet

above the plain. The crater is about

six hundred feet in depth, from the rim

to the floor of the crater. It is called

a crater because originally it was sup-

nosed to be the remains of a volcano,

but drillings and other tests have ex-

ploded this theory and shown that no

volcanic action ever took place in that

neighborhood. The rock in which the

crater is made is composed of horizontal

sandstone land limestorte strata. Be-

tween three and four hundred million

tons of rock fragments have been de-

tached, and a large portion hurled out

of the crater. The fragments lie dis-

tributed around the crater, and in large

measure form the elevation known as

Coon Butte. The region has been fa-

mous for vears on account of the masses

of meteoric iron found scattered about

and known as the "Canyon Diablo"

meteorites. It was one of these masses,
which consist of nickel-iron containing

a small quantity of platinum, and of

which in all some ten tons have been re-

covered for sale to the various collec-

tors throughout the world, that as before

mentioned destroyed the grinding-wheel

through the cutting power of its embed-
ded diamonds. These meteoric irons are

scattered about the crater-hill in con-

centric distribution, to a maximum dis-

tance of about five miles. The idea is

that the meteor weighing many tons be-

came heated away above the melting

point and struck the ground with such

force that it tore up the earth and rock

to a depth of several hundred feet and
being in a molten state itself it splash-

ed over the entire region for a distance

of several miles. There is no theory or

guess work about this. The proof is

there to be seen, and the museums of the

civilized world are also at the disposal

of doubters.

WHAT THE AMERICANS ARE DO-

ING FOR SAFETY

Although it is known that the metal-

working industry has, because of the in-

herent hazards of its nature, always
been among the leaders in industrial

safety, it has never teen established

definitely how many persons in the

meta'-working industry are engaged in

accident prevention and industrial

health work, or how this industry com-
pares with other industries in this res-

pect. All this will soon be shown when
a cnsus of safety men in the metal-

working industry, which is now being

taken by the National Safety Council

along with the census of safety men in

all other industries and in public safety

work, is completed.

This census will give a good indica-

tion of the extent of safety and health

work in metal working plants all over

the country and will afford the first

basis of comparison with the similar

work being undertaken in other indus-

tries. This is the first time that any at-

tempt has ever been made to list the

thousands of people who are now pro-

fessional^ engaged in the safety move-
ment. The census will include not only

members and employes of members of

the National Safety Council, but all per-

sons engaged in safety and industrial

health activities and not connected w'th

the council at all. Most of th" principal

metal-working plants are members of th ?

National Safety Council.

(Continued in next issue)

SOME COPPER MINE
An American paper published in

Cleveland, and touching considerably on

foundry practice, reports that one of the

most promising copper deposits ever

discovered in the United States has re-

cently been unearthed on the west

coast of Newfoundland.
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Plumbago Facings

Dry Compounds
Wet Compounds
CoreOiI,CoreGum

Partine

This thoroughly reliable Binder is all bond and contains no
non-binding material. It allows the sand to flow freely and
completely from the casting, increasing production and re-

ducing costs.

Every foundryman can save money by using this binder.

Cores dry quickly and do not get damp in storage or in the

mould. They never sag, scab or buckle. Every barrel is

absolutely uniform—every barrel is guaranteed.
Place your orders to-day.

For the heaviest green sand castings use our XXX PURE
CEYLON PLUMBAGO. For general purpose work use our
No. 206 PLUMBAGO.

A full line of Soft Brushes, Hard Brushes, Scratch Brushes,
Chaplets, Flasks, Rammers, Bellows and other supplies ready
for prompt service. A p. st-card will bring full particulars.

The Hamilton Facing Mill Co., Limited
Head Office and Mills

Hamilton, Ontario, Canada



42 CANADIAN FOUWUKYMA.N Volume XI11

^iiiiiiniiiiiiiiiiiiiiiininiinimMiiiiiH

FOUNDRIES
That's Our Business

We treat the foundry as a machine for the

production of castings.

We build new foundries.

We inspect and arrange for the increased

production of old foundries.

Over thirty years of practical experience

back of our work and we can point to

hundreds of satisfied customers.

Let us help you reduce the number of man

hours necessary to produce a ton of castings.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.

Canadian Office: The H. M. Lane Co. Ltd., La Belle Block, Windsor,
Ontario
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No Man

Can Serve

Two

Masters

- -But Herman
MoldingMachines

Are Doing It.

(~)ne master is a stickler for

operating simplicity. He
insists that complicated construc-

tion is detrimental. Consequently

the Herman'simple"up and down"
movement automatically regulated

by an operating valve was con-

ceived.

The other master is a man

who buys for permanence.

Everything he uses must have

unusual strength and long-lasting

qualities. Consequently^durabil-

ity is a big feature of every Her-

man Molding Machine.

Herman Jarring Molding Machines are built of only the highest

grade of steel obtainable. The design includes a base ample to

withstand severe strains and constant shocks. Whether you are

a hard master or an easy master; whether your demands are great

or small—you'll improve the quality of every kind of casting by
using a Herman. Ask for catalogue.

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building, PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U. S. A.
Foreign Works: Pneumatic Engineering Appliances Co., Ltd., Palace Chambers,

Westminster, London, S. W. Eng.
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Cuts

Cleaning Costs

The Effective

Enduring Abrasive

It's the impact in blasting that does the

work. Sand under Impact crushes Quick-

ly and pulverizes to dust. It must be

replaced by new Band frequently. Globe
rhilled Shot can be used 250 to 275

times before It becomes Ineffective It

.•educes storage bins: eliminates sand
triers ; reduces labor coats.

Send for samples

CHILLED SHOT
It gives you a better and quicker
Blasting Job at a reduced cost.

The Globe Iron-Crush & Shot Company, Mansfield, Ohio, U.S.A.
In Canada: Canadian Johns-Manville Company, Asbestos, P.Q.

T^.^n- v<P)

¥

Put New Life Into Your Moulding
Diamond "Master" Flasks are light in weight. They
eliminate the shaking out and handling of heavy,
cumbersome flasks, and insure accuracy and long

life. They put new life into your moulding.

$10.00 F.O.B. Richmond, Indiana.

Sold in Canada by

Dominion Foundry Supply Co.; Whitehead Brothers

Co.; E. J. Woodison Co.; Frederic B. Stevens;

Hamilton Facing Mills Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 11th Street, RICHMOND, INDIANA, U.S.A.

DIAMOND

mmzi

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.

ANODES
In

Brass
Bronze
Copper

Nickel
Tin&Zinc

Any style or shape

Quality Guaranteed

Why import jour anodes when you
can get guaranteed quality, quicker

delivery, and can save duty and elimin
ate the annoyance of clearing at the
customs by buying from usf

May we send you descriptive pamphlet
and full particulars!

W. W. WELLS, Toronto

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue
complete information.

and

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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[f what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES. BRASS, COPPER. NICKEL
AND ZINC

W W. Wells, Toronto, Ont.

ARGGON
Dominion Oxygen Co., Toronto, Out.

BENCH RAMMERS
I. Johnson & Son, Ltd.. Toronto.

BLAST GAUGES
Clark Blast Meter Co., Gladbrook,

Iowa.

BRASS FURNACES
i

.. vitv Down Shaft Furnace Co., East-

CHAPLETS
Wells Pattern & Maeh. Works, Toronto,

Ont.

CHEMISTS
Charles C. Kawin, Chicago, 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co., Rich-

mond. Indiana

CORE MACHINES
American Foundry Equipment Co.. New

York City.

CORE OVENS
Damp Bros., Mfg. Co.. Toronto. Ontario.

Monarch Engineering Mfg. Co.. Balti-

more, Md.

W W. Sly Mfg. Co., Cleveland, Ohio.

CORE PLATES
Damp Bros., Mfg. Co., Toronto. Out.

CORE SAND
ienson & Patterson. Stamford, Ont.

George F. Pettinos, Philadelphia, Pa

CRANES
Northern Crane Works, Ltd., Walker.

Tille, Ont.

CRUCIBLES
Joseph Dixon Crucible Co., Jersey City,

N. Y
J II. Gautier & Co. Jersey City, N. Y.

CUPOLAS
Northern Crane Works. Ltd., Walker-

ville, Ont.

W. W. Sly Mfg. Co . Cleveland, Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

OUST ARRESTERS
W. W. Sly Mfg. Co . Cleveland. Ohio.

EDUCATIONALISTS
McLain's System Inc., Milwaukee. Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co.

Preston Woodworking Co.

ENAMEL WARE
Crane Limited, Montreal, Que.

rERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co.. Ltd.. Montreal,

Quebec

FIRE BRICK
Bailey * Bell Firebrick Co., Toronto,

Ont.

FLASKS
I. Johnson 6 Son, Ltd., Toronto.

FLASKS. SNAP
American Foundry Equipment Co, New
York City.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally-

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below :

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

George W. Kyle & Co., Inc., New York, U. S. A.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

FLASKS, STEEL
American Foundry Equipment Co., New
York City.

Sterling Wheelbarrow Co., Milwaukee,
Wis.

Trussed Concrete Steel Co.. Walkerville,

Ont.

FLUXES. IRON, BRASS. ALUMINUM.
COPPER

Basic Mineral Co., Pittsburgh. Pa.

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Charles C. Kawin, Chicago, 111.

H M. Lane Co.. Detroit, Mich.
McLain's System Inc , Milwaukee, Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton,

Pa.
Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES, GAS
Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co, Balti-

more, Md.
rURNACES ELECTRIC
Volta Mfg. Co., Welland, Ont.

GRINDERS. PORTABLE
A. W Sainsbury. Ltd.
Cleveland Pneumatic Tool Co., Cleve-
land, Ohio.

GRINDERS. SWINGING
A.W. Sainsbury Lt.. Sheffield. England.

HEATERS
E. J. Woodison & Co., Toronto,

HEATING SUPPLIES
Crane Limited, Montreal, Que.

HOSE COUPLINGS
Cleveland Pneumatic Tool Co. Cleve.
land. Ohio.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit. Mich.

KAOLIN
Whitehead Bros., Buffalo N. Y.

LAOLES
Damp Bros., Mfg. Co., Toronto. Ont.

LADLE SHANKS
Damp Bros.. Mfg. Co., Toronto, Ont.

MAGNETS
Dings Magnetic Separator Co.. Milwau-

Wta.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee. Wis.

MALLETS
I. Johnson & Son, Ltd., Toronto.

METALLURGISTS
McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin, Chicago, 111.

METAL PATTERNS
Bryant Pattern Works, Windsor, Ont.

Hamilton rattern Wks., Toronto, Ont.

I. Johnson & Son, Ltd., Toronto.

MOLDING MACHINES
American Foundry Equipment Co., New
Tork City,

ienson & Patterson. Stamford, Ont.
Grimes Molding Machine Co , Detroit,

Michigan.

Herman Pneumatic Tool Co., Pitts
burgh. Pa.

Osborn Mfg. Co., Cleveland, Ohio.

Tabor Mfg. Co.. Philadelphia. Pa.

W. H. Nicholls, Brooklyn, N. T.

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y.

A. MacMillan, St. Catharines. Ont.

Benson & Patterson. Stamford, Ont.

Geo. F. Pettinos, Philadelphia, Pa.
Venango Sand Co., Franklyn, Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Ont

PATTERN MAKERS
Bryant Pattern Works, Windsor, Out
Hamilton Pattern Wks, Toronto. Ont
I. Johnson & Son, Ltd., Toronto.

PIG IRON
A. C. Leslie & Co., Ltd., Montreal.
Steel Co., of Canada, Hamilton, Ont.

PIPE FITTINGS
Crane Limited, Montreal, Que.

PLUMBING SUPPLIES
Crane Limited. Montreal. Que

PNEUMATIC TOOLS
Cleveand Pneumatic Tool Co., Cleve-

PULLEYS
Dings Magnetic Separator Co., Milwau-

l-ee Wis.

RIDDLES
Great Western Mfg. Co., Leavenworth,
Kansas.

The Preston Woodworking Machine Co.,
Preston, Ont.

SAND
ienson & Patterson, Stamford. Ont.
Dick Sand Co.. Franklin. Pa.
George F. Pettinos, Philadelphia. Pa.
Venango Sand Co , Franklyn, P».
Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co.. New
York City.

SAND MIXERS
Frost Mfg. Co . Chicago, IU.
National Engineering Co., Chicago. 111.

SAND SIFTERS
Great Western Mfg. Co., Leavenworth,

Kansas.
National Engineering Co.
The Preston Woodworking Machine Co..

Preston, Ont.

SAND BLAST MACHINERY
American Foundry Equipment Co., New
York City.

Pangborn Corporation, Hagerstown. Md.

W. W. Sly Mfg. Co., Cleveland. Ohio.

SAND MULLERS
Frost Mfg. Co , Chicago, 111.

Nationa Engineering Co., Chicago. Ill

SAND BLAST ABRASIVES
George F. Pettinos, Philadelphia, Pa.

Globe Iron-Crush & Shot Company.
Mansfield, Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.

SAND RAMMERS
Cleveand Pneumatic Tool Co., Cleve-

land. Ohio.

SANITARY EQUIPMENT
Crane Limited, Montreal. Que.

SNAP FLASKS

American Foundry Equipment Co New
York City.

Damp Bros.. Mfg. Co.. Toronto, Ont.
Diamond Clamp & Flask Co., Rich-
mond. Indiana.

I. Johnson & Son, Ltd., Toronto.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co., Toronto. Ont.

STEEL BANDS
Damp Bros., Mfg. Co., Toronto, Ont.

TUMBLING BARRELS
R. MacDougall Co., Gait. Ont.

W. W. Sly Mfg. Co . Cleveland, Ohio.

VALVES
Crane Limited, Montreal, Que.
Cleveand Pneumatic Tool Co.. Cleve-

land, Ohio.

VENT WAX
United Compound Co., Buffalo, N. Y.

WASH ROOM FIXTURES
Crane Limited, Montreal, Qua.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co., Toronto, Ont.

WHEEL BARROWS
Sterling Wheelbarrow Co.,

kee. Wis.
Milwaukee,
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His Blue, Translucent
Eye-Balls Watch It—

Fifteen yards now and the tension is becoming great.
Suddenly there is a click; a white wave of light breaks
out from the bow of the boat—a dull report—then inky
blackness—and the picture of the now-fleeing deer has
been traced on the plate of the camera.

"Photographing animals by night, in the Canadian wilds,

is a sport incomparably superior to that of the rifle-

hunter," says the Hon. George Shiras, 3d, who for thirty
years has been a devotee of this exciting pursuit. Almost
a score of these midnight photographs—amazing, won-
derful, artistic and almost unbelievable—will be shown
in the

MacLean's Magazine
for

February 15th
Several pictures of deer, lynx and moose—and, most
amazing of all, photographs of the busy beaver actually
at work, cutting down a tree, towing a log to the beaver
lodge—and even at work under water!

Although Mr. Shiras has taken several thousand pictures
of Canadian wild animals at night during the past thirty
years, this is the first time he has permitted the repro-
duction of any of his photographs in a Canadian periodical.

Are Credit Men Human?
by Guy Morton

The credit men of two of the

largest of Canada's financial in-

stitutions have told Mr. Morton to

what extent the human element

enters into the giving of credit in

these perilous financial days.

"This One Thing I Do
by J. L. Rutledge

A timely, pithy sketch of P. C.

Larkin, who is likely to be Can-
ada's next High Commissioner in

London; a story of Mr. Larkin's
success—and how he did it.

»

READ THESE FOR INFORMATION:
GOD BLESS THE "GIRLS IN GREEN"—By Gertrude E. 8.
I'rinrlt: A wonderful new vocation for women has been de-
veloped during the past few years—these girls effect amazing
recoveries in the case of the mentally sick.

THE MENNONITES' TRECK—By Charles Christopher
Jenkins: Ten thousand or more first-class farmers and their

families are leaving Canada—the Old Colony Mennonites. This
article telle why they prefer Mexico to Canada.

AND THESE FOR ENTERTAINMENT:
JIMMY AND THE DOUGHNUT—By Bl-
ear Wallace: The heroine of this tale is

a cocky and efficient little stenographer.
who finds that birdseed is the solution of
the mysterious fraud which is puzzling
an entire poliee department.

THE EVIDENCE IN THE CHAIR.—By
Vincent L. Hughes: An absorbing mystery
story which starts when a wealthy young
man discovers a lady's handsome hand-
bay behind the cushion of a chair pur-
chased at a second-hand shop.

THE PATCH ON THE QUILT—By "Sap-
per" H. C. McNeile: A theatrical story
which will tug at the heart-strings of

every reader ; a really extraordinary
human-interest story without a superflu-
ous sentence.

THE SAIL DRAGGER.—By Frederick
William Wallace: A really generous in-

stallment concluding Mr. Wallace's melo-
dramatic novelette of the sea—in which
the hero wins a fortune by the narrow
margin of three minutes, after a flight
by aeroplane from Vancouver to Victoria.

MOSTLY SALLY—By Pelhaaa Granville

Wodehouse: This fanciful, rollicking serial

nears its intriguing conclusion.

Besides all of this, the Review of Reviews

Department gives a review of world-wide

matters of current interest that alone Is

worth more than the price of the majr-

axine.

FEBRUARY 15th ISSUE Z^sTA^ 20c

Macleans
1 1 "CANADA'S NATIONAL MAGAZINE T

Make Sure of Your Copy Now—Get it Today.
Or Send $3.0» for • Year's Subscription to MACLEAN'S MAGAZINE, 143-153 University Avenue, Toronto, Canada
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WINDSOR and DETROIT

^^/^^SAAA

E, S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS

L

201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

.J

MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on account of

the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
—speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnace* for Steel, Iron, Bra**, and Ferro-Alloy*)

PITTSBURGH, U.S.A.

CRANE5
Don't buy a

crane or hoist

without invest-

igating North-

ern Products

—

Made in Canada. Also a line of

Foundry Equipment.

NORTHERN CRANE WORKS
LIMITED

WALKERVILLE - - ONTARIO
Cranes. Cupolas. Ladles. Hoists, Tumblers

Etc.

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

HAGERSTOWN. MD
SANDBLAST SPECIALISTS

P. O. BOX. 8508

Patterns

!

Put your -pattern problems in

our hands. Quality work and
Phone prompt service assured. Pat-

Adelaide terns made for all foundry

543$ purposes—wood and metal,
models and aluminum plate

work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

FOUNDRY CHAPLETS MADE IN CANADA

Double Head Mem duplets Tin Shell or ferrule (duplets

Write for discount*

WELLS PATTERN & MACHINE WORKS
234-236 King Street East, Toronto

Phone Main 3581

ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s.i. M.nUf»t»,.r.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian ReprtstntaUvcs: WILLIAMS & WILSON, Ltd., Montreal, Canada

AMERICAN
Molding Machines ^ Pattern Compound
Charging Buckets fcjSP| Core Machines
Dust Arresters Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City
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The Best Boosters are the Men Who Use

"B. & P. Sands

The Philip Gies Foundry, Kitchener,

have been using Stamford Sands now

for a number of years. In speaking of

his results, Mr. Gies says: "We have al-

ways derived the utmost satisfaction

from using Stamford Sands. We
haven't the slightest cause for com-

plaint."

Scores of other firms in Canada are con-
stant users of B. & P. Stamford Sands.
The Grand Trunk Railway System;
Goldie & McCulloch Co. ; International

Harvester Co. and Canadian Fairbanks-
Morse Co. are a few big users. Why
not follow their example and stop

spending needless money on the high
freight rates and prices that accompany
imported sands.

B. & P. Sands come in three grades of Molding Sand, three grades of

Core Sand, three grades of Pipe Sand and any grade of Building Sand.

Benson & Patterson, Stamford, Ont.
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"Ring out the old; Ring in the new;

Ring happy bells across the snow.

The year is going: let him go;

Ring out the false; Ring in the true.

"

Blacking, Stevens' Carbon

Brushes--Wire and Bristle

Charcoal-Silk Bolted

Core Flour

Core Compound

Core Oil

Crucibles

Cupola Blocks

Facing (the entire family)

Ferro Manganese

Fire Brick

Fire Clay

Fire Sand

Foundry Supplies (all of them)

Plumbago (the best)

Rosin

Sea Coal Facing

Etc.

"Ring out false pride, in place and blood,

The civic slander and the spite

;

Ring in the love of truth and right.

Ring in the common law of good."

Anodes, Nickel

Buffing Wheels

Bull Neck Wheels

Buffing Composition

Canvas Wheels

Caustic Soda

Chloride of Potash

Emery Glue

Fused Cyanide

Gum Shellac

Nickle Salts

Plating Outfits

Pumice

Rotten Stone

Spanish Felt Wheels

Turkish Emery

Walrus Hide

Etc.

FREDERIC B. STEVENS
Manufacturer of Foundry, Electro-Plating and Polishing Supplies and Equipment, Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets, Detroit, Mich.
CANADIAN BRANCH: Windsor, Ont.
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Every Casting Perfect on This

Enormous Gas Engine Order
THE superintendent of a great factory in Buffalo was

feeling pleased. Why shouldn't he? Hadn't he

just seen completed a castings order for twelve gas

engines, the bed of which alone weighed 116 tons each

and the other parts in proportion.

Perhaps few foundries in the world have ever built larger

engines. It's a big order! And it's an accurate one

too for gas engine cylinders must be perfect; Therefore

when it had gone through without a hitch—with no

trouble and every casting perfect, the foreman knew
where to look for the answer.

This foreman is used to big orders. 100 ton castings are

practically every day work for him, but he never doubts

the result. He is always confident of success for he has

the means of success. It is no magic word—no Aladdin's

lamp he used. Just a plain, practical method which

every foundry can use. In his own words, "I would

never think of taking a heat without using

Mr. C. M. Miller, the
man who invented and
personally supervises the
production of Miller
Fluxes. He has had
life-long experience in

the foundry business.

Under his charge are
the company's mines
from which the fluxes

are obtained. He guar-
antees you success with
Miller Fluxes.

MILLER FLUXES"
Do you want to improve your castings?
Do you want pure perfect iron and steel

castings every time? Do you want to

make the linings in your furnaces,
crucibles or cupolas last longer? Then
use MILLER FLUXES.

Keystone Thermo Flux for Iron, Steel

and Semi-Steel saves twenty per cent,

coke, two to six per cent, iron and cuts
losses in two. Start using it to-day.

There's a MILLER FLUX for every
Metal.

For Iron, Steel and Semi-Steel—KEY-
STONE THERMO MOLYBDENUM
FLUX.

For Brass, Bronze, and Non-Ferrous
Metals—RADIOCLARITE

For Aluminum—PEARLITE
For Copper-SPECIAL RADIOCLARITE
Over a hundred different brands in all.

Miller Fluxes are a combination of minerals and elements that

improve results wherever used.

They increase profits from the first day. Send for liberal trial order.

No pay unless satisfactory.

THE BASIC MINERAL COMPANY
BOX 276 N. S., PITTSBURGH, PA
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Crowds to

EVERY foundryman, manager, superintendent,

and foreman will want to go to Rochester in

June for a week of the most profitable pleasure

ever offered to the foundrymen of Canada.

Better than ever will be the Convention and Ex-

hibit this year of the American Foundrymen's As-

sociation. Arrange your affairs now so that you

won't miss this big event-

Lectures—Discussions—Exhibits—All the newest
and best ideas in foundry practice will make your
trip one of endless profit. Perfect June weather and
all the attractions of a prosperous city will make
your visit one of lasting pleasure.

Program o

ulars may

The selection of Rochester as the Convention city

places this great annual event within the reach of all

foundrymen in Canada. 100% attendance of Cana-
dian foundrymen will be expected. With boat lines

from Toronto, Cobourg, and various St. Lawrence
River points and train connections from every part
of Canada. Rochester is easier to reach from Can-
ada than it is from many points in the States. All

roads will lead to Rochester the week of June 5th.

Keep this point in mind. Remember that Foundry-
man's Week is your week, the American Foundry-
men's Association your Association; their conven-

tion your convention. You will be assured a royal

welcome and a profitable time if you come to

Rochester.

f events and full partic-

be obtained by writing

American Foundrymen's Association
140 S. Dearborn Street, Chicago, Illinois
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"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE more fully.

It will in no ivay

obligate you.

T has always been a logical theory

that where an automobile has been
built "from the ground up" it can't

help being a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alteration's or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can ycu afford to be without this valuable ad-

visory service? So successful has Kawin been

with other foundries that you are guaranteed
a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, 111. Cincinnati, O. Buffalo, N.Y San Francisco, Cal.

Chemists—Metallurgists

Foundry Engineers
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Steel Bands

Hardwood
Snap Flasks

WOODISON
SavesYou Money on
Foundry Supplies

BY purchasing your Foundry Supplies from
Woodison you save money in more ways
than one. In the first place, Woodison

Canadian-made Products cost no more than
other makes of greatly inferior grades.
Secondly, the longer wearing qualities and
efficient operation of Woodison Products mean
a still greater saving—a saving fully ap-
preciated by all users. And Last but not least,

Woodison prompt service represents another
saving in time.

Steel Bands

The steel bands are for

ramming up in the mold.
In ordering give size of

flask parting. Our stand-
ard is to make the outside

of the band Vs smaller.

This allows it to drop
easily and ram out tight

against the flask and hold
it.

Hardwood Snap
Flasks

Woodison flasks are strong
and durable; there is no
danger of their springing
and making a shift in your
castings. Snaps are quick-
acting, hinges fit snugly
and work easily. Stand-
ard sizes and shapes made
promptly to order.

Flat Bottom Welded
Steel Bowls

These Bowls have heavy
steel plate sides and head.
Capacities 50, 100, 150, 200,
250, 300 and 350 lbs. or
larger. When ordering
ladle bowls, state inside
diameter of shank ring that
they are expected to fit.

Woodison's Heat
Proof Cement

This plastic asbestos com-
pound sets hard as a rock
and is absolutely heat re-
sisting. Used extensively
for: Boiler Settings, Bridge
Walls, Boiler Arches and
Fire Door Linings, Anneal-
ing Furnaces, Billet Heat-
ing Furnaces, Case Harden-
ing Furnaces, Enamel Furn-
aces, Brick Kilns, Forge
Furnaces, Heat Treating
Furnaces.

MADE IN CANADA

Jl I ,

i
l

,

' 'i i )..—»

The E. J. Woodison Company, Limited
Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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No Overhead Equipment

Required

With this Riddle

Run it Where You Like

It Will Take Care

of Your

Whole Moulding Shop

Isn't it economy, then, to replace

hand riddling with a PRESTON?
The wages saved will soon pay
its cost.

PRESTON
Ball Bearing Electric

SAND RIDDLE
is a staunchly constructed, long-lasting ma-

chine that produces thoroughly sifted sand

at a faster rate than a man can shovel

into it.

A man riddling sand by hand frequently

stops to rest. The PRESTON never be-

comes tired and therefore need never stop.

Therein lies its big economy.

The sifting principle employed is an exact

duplication of human action.

SCREW the socket in, turn on the

switch and you have ready for
action a light-weight portable ma-
chine that can be used anywhere
in the foundry; a machine with
all parts enclosed, away from
dust; a machine with a small
power-consuming motor, 18-inch

hand riddle and large ca-

pacity.

Don't you want to put these
features to the test? You
can do so — and absolutely
without cost. Write us and
we will send a riddle for a

fifteen-day actual working
trial. State whether 25 or

60 cycle is required. Don't
BELIEVE that ours is the

equal of any other riddle

made. Find out by ordering
ours on trial and ordering
any other on trial and keep
the one that suits you best.

Better write now before you
forget!

Note This Special Feature:

Every Preston Riddle is fitted

with handles to make moving a

simpler matter. This is a big

time-saving feature.

The Preston Woodworking Machinery Co.

LIMITED

PRESTON, ONTARIO, CANADA
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25 Tons Mixed Per Day!
That's a week's work by hand isn't it?

Yet it is the minimum daily output

of the

" MONARCH
"

Mounted on Wheels

Can be easily and speed-
ily moved to any part
of the foundry.

99" BLIZZARD

Universal Sand
Mixer

(Single HopperType "Patented")

HPHE Universal Sand Mixer and Sifter is a real

money -sav/: £ machine—a distinct advance-
ment for the handling of sand in the foundry.

Fitted as it is for motor attachment and ready to

be mounted on wheels for quick transportation,

its middle name is "speed."

It handles Sand Mixing, Separating and Cutting

all in one operation and at low power and labor

costs. The sand produced is equal in quality to

that passed through a No. 16 sieve.

Universal Mixers are built in Single and Double
Hopper Types on strictly safety-first principles.

If you are interested in saving money on sand
mixing write for our circular.

A Separator—Cutter
—Mixer

Virtually three separate machines in

one—but taking' up small floor space.

Separates nails and foreign matters

from sand.

No.

i

TYPE H. P. R. P. M. HEIGHT
(Extreme)

54 inches

62 inches

WIDTH
(Extreme)

WEIGHT

3 to 4 8oo to 900

4 to 5 800 to 900

40 inches

48 inches

500 lbs.

750 lbs.

Write for Our New Catalogue.

The Monarch Engineering & Manufacturing Co.

1206 AMERICAN BLDG. - BALTIMORE, MD., U.S.A.

New York Office : 50 Church Street.
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A Three to

One Gain

Over

Hand

Ramming

Estimated Time
Saved With 6

HERMAN MOLDING
wm

MACHINES
Speedy operation is one of the outstanding benefits that foundry-

men derive when they adopt "Herman" Jarring Molding Machines.

No molding machine can be worth its cost unless it is speedy and in

"Herman" machines the average gain in time is three to one over
hand ramming. Any mold, large or small, can be jarred in less

than a minute's time; and of course the larger the pattern the greater

actual time saved.

"Herman" machines are automatic in operation by the single ad-
justment of an operating valve. They put speed and efficiency into

such work as flanged fittings, engine beds, cast iron columns, machine
tool frames, cylinders and all work of medium or larger nature.

We Will be Glad to Send Complete Data

Herman Pneumatic Machine
GENERAL OFFICES Union Bank Building,

Company
PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U. S. A.
Foreign Works: Pneumatic Engineering Appliances Co., Ltd. , Palace Chambers,

Westminster, London, S. W., Eng.
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Welding seams

Dominion Oxygen is Organized for Service

TO keep pace with the rapidly increasing number of users of Dominion Oxygen
and to fill their orders the same day as received, six perfectly equipped Plants
and Distributing Stations have been located at strategic manufacturing and

shipping centres.

The policy of Dominion Oxygen Company, Limited, to supply only pure oxygen in

light weight, conveniently handled cylinders of the newest and most improved type
and to make prompt shipments by the shortest route, will be maintained by the addi-

tion of more plants and distributing stations.

The six units now in operation will be increased from time to time, not only to

keep pace with, but to anticipate the demand for oxygen service.

Be Sure To Get Our Price First. Get in touch with our nearest Plant or Distribut-

ing Station today and let us quote you—you owe it to yourself to get this better

service.

The chain of Dominion Oxygen Plants and Distributing Stations now includes the

important cities of Montreal, Toronto, Hamilton, Welland, Merritton and Windsor.

Send your order to the nearest Distributing Station today for a sample cylinder,

which will be shipped immediately.

A trial of Dominion Oxygen will make you a regular user, because you will both

save money and get better service.

DOMINION OXYGEN COMPANY, LIMITED
Hillcrest Park, Toronto

Montreal Hamilton Merritton Welland Windsor

In Quebec City, order from our warehouse at Grant and Defosses Streets.
25
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A New Canadian Motor Foundry

We have just completed rearranging a plant for the

Hiram Walker & Sons Metal Products Co., Ltd.,

of Walkerville, Ontario, to make a modern motor
foundry of it.

Tell us your troubles and we will be glad to serve

you.

Foundry Engineering is our business.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.
Canadian Office : The H. M. Lane Co. Ltd., La Belle Block,

Windsor, Ontario.
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HAMILTON FAC1N6 MILL CO

FREDERIC. B.STEVENS

J The Comb's
Gyratory Foundry Riddle

— And the Canadian Organization Behind it

^^BSBWP

In Quebec, Ontario and Manitoba success-
ful Canadian firms with a wide reputation
for business sagacity are ready to receive
your inquiries and orders for the Comb's
Gyratory Foundry Riddle. In order to

simplify matters for you a glance at the
map will show the nearest firm to write
to.

The Comb's Riddle is distinctly a Canadian
proposition. It is the only Canadian-made
riddle that operates with the smooth, re-

pair-saving, gyratory motion. Every mem-
ber of the Canadian organization is sup-

plementing confidence with finances to

make the Comb's Riddle the national word
for efficiency.

ONTARIO
E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Larned and 3rd

Sts., Detroit, Mich.

QUEBEC
Dominion Foundry Supply Co., 185 Wellington St., Montreal.
Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Manitoba.
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TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with 12" x 14" Table

THETABOR MFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A.

T#
<)9

IRON
THE

/STEELE
COMPANY

OF

VCANADA'
^ LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL
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SP^uI^SK
The Product of a Practical Foundryman" J

This Job Used to Take Twenty Hours

Now it Takes Only
Twelve

Efficiency experts command enormous salaries. Yet
very few of them could show a modern foundry how
to cut production time almost one-half and retain

quality results.

This is exactly what a SIMPSON MIXER has done for

the National Transit Pump and Machine Company of

Oil City, Pa.

In their own words, "Your Simpson Mixer has saved
eight hours labor out of twenty."

Considering costs, a few days of an efficiency ex-

pert's time would pay for a Simpson.

Everywhere a Simpson Mixer is used it

earns big dividends by eliminating the cast-

ing losses due to poorly mixed facing sand,

core sand and other mixtures. With fewer

men it reclaims old and worn out sand for

re-use thus saving the high freight rates

that accompany new sand.

Circular No. 70 tells why it is economical

and efficient for all kinds of sand mixtures

in foundries producing steel, grey iron,

malleable brass and aluminum castings.

Also ask for the opinions of the firms be-

low.

A few Canadian Users:

Made in Four Sizes

Robt. Mitchell & Co.

Ontario Specialties Ltd.

Canadian Ingersoll-Rand

Co., Ltd.

Dominion Iron & Steel

Co.

Electric Steel & Metals,

Ltd.

Canadian National Rail-

way.

Crane, Ltd.

Canadian Westinghouse
Co.

Dominion Foundries &
Steel, Ltd.

Canadian Pacific R. R.

Canadian Steel Found-
ries, Ltd.

Thos. Davidson Mfg. Co.

Dominion Bridge Co., etc.
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Highest Quality Foundry Supplies

At Less than Jobbers
9

Prices

Ladle Bowls

Ladle Shanks

Steel Bands

Steel Slip Over Jackets

Steel Core Plates

Wooden Snap Flasks

Tote Box
Tote Barrels, etc.

Bull Ladles 50 lbs. to 400 lbs.

Crane Ladles

Sulky Ladles

Tea Kettle Spout Ladles

Geared Ladles

Our products are made by us. The welding process insures long life.

Place A Trial Order Now.

DAMP BROS.
Manufacturing & Welding Company

852 Dupont St., Toronto, Ont.

SLY FOUNDRY EQUIPMENT
"UP - TO - DATE''

Brass Cinder Mill

Made in two sizes to care

for refuse from a foundry of

any size.

A Sly Cinder Mill will completely recover

the valuable metal from the cinders, skim-

mings and sweepings in your foundry, all in

one operation.

It can also be used to advantage to condi-

tion your fire clay, by pulverizing and mixing
it smoothly, before lining your furnaces.

The W. W. SLY MFG. CO.
Main Office and Works :

Cleveland, Ohio

Williams & Wilson, Ltd.
Montreal, Que.

Hamilton Facing Mill
Hamilton, Ont.

The SLY Line of Up-to-date Foundry Equipment
Steel Tumbling Mills
Iron Cinder Mills
Brass Cinder Mills

Resin Mil!s Exhaust Fans
Sand Blast Mills Sand Blast Rooms
Sand Blast Mills—Tilted Sand Blast Cabinets

Sand Blast Rotary
Tables

Dust Arresters

Cupolas
Core Ovens
Core Sand Reclaimers
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Everything You Expect
From the Best Sands

You Get With

" B. & P." SANDS
Supplied to Canadian Foundries by

BENSON and PATTERSON
STAMFORD, ONT.

.... . • » """-

JENKINS
AIR GUN

Made of high grade steam bronze, and, like the well

known Jenkins' Valves, is carefully finished, as-

sembled, inspected and tested before leaving the

factory.

Holds tight under pressure, when closed and quickly

responds to press of button when in use. Can easily

be repaired by changing composition disc.

An ideal Air Gun for the Foundry. Far more efficient and
economical than hand bellows or brush.

Write for prices and full particulars

t\/n0m(&WJ TORONTO WINNIPEG VANCOUVER
£U#OP£A/V BRANCH 6 GREAT QuEEN St. KlNGSWAY. LONDON, WC.2. ENG.
AGENC/ES //V ALL THE RRINC/PAL CO LfN TRIES OF THE WOPLO

tymkonA$>ro$
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1

CRANE FACTORY
WASH SINKS

meet all the requirements of Factory Sanitation
and are made strong and durable enough to

stand the test of severe usage.

Manufacturers of Valves, Fittings and Piping Equipment and
Distributors of Pipe, Plumbing and Heating Supplies.

Branches and Warehouses:
HALIFAX, OTTAWA, TORONTO.
WINNIPEG, REGINA, CALGARY,

HAMILTON, VANCOUVER, LONDON,

Sales Offices:

QUEBEC, SHERBROOKE,
ST. JOHN, VICTORIA.

CRANE
LIMITED

HEAD OFFICE S WORKS
•2SO ST PATRICK STREET

MONTREAL

CRANE-BENNETT
Limited

Head Office and Warehouse:
LONDON, ENGLAND.

Sales Offices:

MANCHESTER, BIRMINGHAM*
LEEDS, GLASGOW.

22—

u
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How the Union
Sanitary Company

uses Link-Belt Conveyors
M'

rODERN methods of handling sand, flasks,

L castings, and machinery for preparing
sand for moulds, are being adopted by the

progressive foundries today so that they

can produce castings at the lowest possible

cost when business becomes active again.

Let Link-Belt Engineers study your work
and make recommendations.

CANADIAN LINK-BELT COMPANY, LIMITED
TORONTO - Wellington &. Peter Sts. Montreal - 10 St. Michael's Lane

FOUNDRY EQUIPMENT
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Who Accepts Your
Stool Flask Orders ?

bteel flasks are highly specialized.

Every order placed for Sterling flasks is

personally passed upon ty the President.

\Vny? Because Sterling is zealous of its

reputation as furnishing flasks suitahle for

the job. Might seem like menial work for

;he head of a tig institution, but he says :

" I car t hire any one that has had the

necessary experience to assure that every

buyer will be a satisfied customer.

\Vny take chances— better let the Presi-

dent of St^rlirrg pass on your orders.

The Only Line Of Rolled Steel Flask

r-

3««SJItoV
50LID CENTER RIB

Y»>A

ANGLE REINFORCEMENT

UTTTkTP !A71TPT3TTIITlTlATAr rATkllUH
STERLING ON A WHEELBARROW MEANS MORE THAN STERLING O N SILVER3f
NEW YORK
BOSTON

CLEVELAND

MILWAUKEE, WIS.
CANADIAN AGENTS MUSSENS UMITED.MONTREAL.TORONTO.WINNIPEC.VAN COUVER

DETROIT
CHICAGO
ST LOUIS
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Send for this

Descriptive

Leaflet

H ^^4

IRON
CEMENTS

Imagine a putty-like substance that can be put into a blemish, a blow-hole or other

defect in a casting, and when there it metallizes—turns to iron—becomes a part of
the casting and can't be dislodged—and you have some idea of Smooth-On Iron

Cement No. 4.

Smooth-On Iron Cement No. 4 can be ap-
plied easily and hardens quickly—becomes
so hard it can be filed smooth with the sur-

face of the casting, and it is the same color.

Send for the folder illustrated above; it

gives details about both grades of Smooth-
On Castings.

SMOOTH-ON MANUFACTURING CO.
Established 1895

JERSEY CITY, N. J.

Sole Agents in Canada

Canadian Asbestos Company
Montreal Quebec

Save money and labor by not scrapping

castings that have small defects that in no>

way impair their strength.

Keep down the scrap pile—use Smooth-On

Iron Cement No. 4.

CANADIAN ASBESTOS CO.,
Montreal, Canada.

You may send me a free copy of your descriptive
leaflet "Smooth-On for Foundrymen" as per your
advertisement in March issue Canadian Foun-
dryman.
Name
Address
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Swollen Costs Can't Be Passed On

—

THE easy days of extravagant manufacture (with the buyer
footing the bill ) are past and gone. The buyer has grown
sternly critical and is again measuring the value delivered.

Your successful selling now rests on right prices. Right prices, in

turn, depend upon low costs per pound. Machine moulding must be
adopted by scores of foundries which until now have been able to

sell the product of their inefficient moulding methods.

Ten advantages favor the foundry which operates Osborn Moulding
Machines. Not only are better castings assured (which means con-

tinued re-orders from satisfied customers), but 10 distinct savings

are made between the producer and consumer.

Machine Moulding Advantages
Lessens work in machine shop.
Castings require less scraping

and filling.

The elimination of waves in

casting, producing clear, sharp
lines, means a pleasing and at-

tractive product.

1. Insures rapid production. 8.

2. Lowers direct moulding cost. 9.

3. Uniformity of castings.

4. Five to 10% saving in metal. 10.

5. Reduces grinding and chipping.

6. Lessens pattern repairs.

7. Reduces overhead per ton.

Each of the 10 points can be definitely supported by actual operation.

Our Sales Engineers will come to you equipped to show the reasons

behind these facts and advise you as to an installation suitable for

your needs.

Osborn Machines include — Roll Over Jolts, Plain Air Squeezers,

Combination Jolt Squeezers, Stripper Squeezers, Jolt Strippers,

Plain Jolts, Plain Air Roll Overs, Plain Hand Roll Overs.

The OsbornManufacturing Company
New York
Chicago

CLEVELAND Detroit
San Francisco
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Remodeled Canadian Motor Casting Foundry
Comparatively New Foundry Buildings Entirely Overhauled to

Meet the Demand for High Grade Automobile Engine Castings

—Making it a Veritable Machine for the Production of Castings

AS AN EXAMPLE of how Canada is forging ahead in

the foundry business, the reader is advised to read

carefully the following article on a remodelled foundry
which has just been put into operation in one of our border

cities. It not only shows that we are going ahead, but it shows
that we are going in the right direction, and that a foundry
to be operated profitably must be operated as a foundry and
not as a back yard annex to a machine shop. It also shows
that a foundry to be operated as such must be designed and
engineered by a foundryman. The manufacturer who looks

upon his foundry as a necessary evil deserves to have it be

that very thing, but the manufacturer who is wise enough to

realize that the foundry is a unit by itself and requires just

as much care in designing and equipping as any other depart-

ment in order to make it a success will be rewarded accord-

ingly. The following descriptive ar-

, tide not only shows that every
move in the operation is a move
towards the completion of the job

but it also shows that the work-
men have been considered. It

even shows what we illustrated
WELwtNt, jn our ] as f- jssue—that a foundry

to be up-to-date must have an
interior coating of white, which
will remain white. The buildings

here shown were comparatively
new before alterations, but were

If not what they should be from the

standpoint of layout and general
efficiency.—Editor.
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Hiram Walker & Sons Metal Products Co., Ltd., Walker-
ville, Ontario, have for sometime had a foundry devoted to

allloy and special castings, but it was decided this year to

make certain changes in the plant, remove their wire de-

partment to another building, build a new special alloy

foundry, and change the existing buildings into a motor cast-

ing p!ant, with plans for ultimately extending it to a foundry
that would be able to take care of any work that would be
likely to come to them.

The general layout and arrangement of the buildings is

shown in Fig. 1. The existing brick buildings were used prac-

ally as they stood, the old core ovens and existing equipment
were torn out, a. set of sand bins had to

be constructed on the outside and a melt-

ing unit constructed.

The general arrangement of the in-

terior of the main foundry is shown in

Fig. 2, which shows the central bay,

which is bridged with several under-
slung Brillion cranes, with Brillion pour-
ing devices for pouring off the work.
In the central bay are arrang-
ed the moulding machines for cylin-

der blocks, and 1 crank cases, and at pres-

ent fly wheels are being made in this

bay. The side bay at the left of the il-

lustration is now all utilized for light

work, but ultimately will take one of the
fly wheel floors. The bay at the right

is arranged with about two-thirds of it

J hP

o
z

a

<
V)

Pl6 l«~Of1 STOR.A<5E

JHIPP |NG

Mcldinq' Ftooe.

Saho

C o P- « R.o©(vi

|Stc
Fig. 1. General arrangement of foundry plant of Hiram Walker & Sons, Metal Products

Company, Limited a
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Fig. 2. Main bay of foundry showing Brillion crane in center Fig. 3. Front view of melting unit with daubing bench at left

to be used as core room, and the bal-

ance as light work floors. The melting

unit is placed at one side, at about the

middle of the shop, Fig. 3 showing the

front of the cupola. The melting unit is

a steel structure with a stee'. charging
floor capable of carrying 750 lbs. per sq.

ft. The blower is in a separate room
back of the cupola, and is a posi-

tive pressure blower direct driven by an
electric motor, and was made by the P.

H. & F. M. Roots Co. The charging
floor arrangement is shown in Fig. 4.

The stock is brought up to the charging
floor on a Whiting pneumatic elevator,

and a s,eries of stock piles arranged
across the back of the room, containing

enough material for one or two day's

run. During ordinary running condi-

tions the metal will come up on yard
cars, the charges made up on a multiple

beam sca'e shown, piled in front of the

cupola, and charged as wanted. This

unit is covered with Keasby-Mattison
Co. corrugated asbestos, thus giving it

a fire-proof outer shell, and the entire

structure is so arranged that it can be
taken down and moved to another loca-

tion when it is desired to extend thel

plant in accordance with plans already

worked out. When this is done the pres-
ent unit will be assembled in connection
with a similar unit to be built later, thus
giving a larger charging platform and
two cupolas.

There is a short piece of hand pushed
monorail in front of the cupola for push-
ing Bri'lion pouring devices with ladles

across to the Brillion cranes, or for
handling cupola ladle to supply the hand
and shank ladles.

The ladle daubing bench can be seen
at the left of the cupola in Fig. 3.

As already stated the core room oc-

cupies about two-thirds of one of the
side bays, and is at present equipped
with three forced draft auxiliary air

core ovens, which are stoker fired, the

stoker being located in a pit just out-

side of the foundry wall proper. Fig. 5

shows a view of a portion of the core
room with some of the core makers
benches and the core racks used for in-\

troducing cores into the ovens. The
stoker is of sufficient capacity to take
care of several additional ovens, which
will ultimately be built on to the present
battery. The racks are handled by a

Sheppard Jack-Lift truck. The core mak-
ers make the cores, they are then put

on racks, and then the entire rack is set

into the oven. After they are dried the

rack of cores is taken from the oven,

and set along the side of the core room
next to the foundry. Such cores as need
no special finishing or pasting are taken
off and taken directly to the foundry
floor, while those that have to be finish-

ed or pasted are taken care of and then
sent to the foundry floor.

At the back of the core ovens across

.he end of the foundry there was a low
building containing some sand bins and
general storage bins. In this building

were installed a Sellers centrifugal mix-
er for facing sand and a Standard Sand
& Machine Co. paddle mixer for core

stand. Fig. 6 shows the center of the

mixing department with the Sellers mix-
er on the left and the Standard paddle
mixer on the right. Each of these ma-
chines is driven by its own electric mo-
tor. There is a passage between the

sand bins and this extension to the foun-

dry proper, which at one end leads out

to the outside sand bins, and the yard,

and at the other end to the shed over
the stoker firing pit, and this passage
makes is possible to gather together the

various ingredients for the various sand

Fig. 4. Part of the charging platform, showing general arrangement Fig. 5. Core room with rack type oven^ in the rear
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Fig. 6. Sand mixing- room at the rear of the foundry

mixes, including both sand and binders.

In the ultimate development of the
plant it is expected that most, if not all),

ot the present foundry will become core
room, and an additional building will

be constructed to take care of the melt-
ing and casting.

The castings are shaken out at the

end of the foundry furthest from the

core ovens, and pass immediately to the
cleaning room in the adjoining building.

On one side of the cleaning room is a

battery of four tumbling barrels, as

shown in Fig. 7, and on the opposite side

of the room are arranged the grinders
and the fan for the dust arrester.

There is an "I" beam trolley running-

over al 1 of the mills, which can be used
for lifting off the mill covers, and if

necessary for lifting in and out heavy
castings.

Beyond the cleaning room is a weld-
ing room, and also provision for water
testing.

The existing building is utilized as

cleaning room on the first floor, and on
the second story, the floor of which was
strengthened, is a room utilized for pat-

tern shop, the arrangement of which is

shown in Fig. 8. This pattern shop is

equipped for boih wood and metal pat-

tern work, and for taking care of its

own flask and rigging.

The plant is equipped with an air com-
pressor furnished by the Canadian In-

gersoll-Rand Co., and with a sand blast

room with dust arrester which were
furnished by the American Foundry
Equipment Co. The motors throughout
the p'ant were supplied by the Canadian
General Electric Co. The moulding ma-
chines, most of which were furnished by
;he people for whom the castings are
being made, are Osborn machines made
by the Osborn Mfg. Co.

The exhaust fan and dust arrester

for the tumbling barrels and grinders

were furnished! by the Canadian Sirocco

Co., and the steel work for the charging
floor and other features by the Canadian
Bridge Co. As already mentioned the

charging elevator is a Whiting pneu-
matic, and the Whiting- Corporation al-

so furnished the cupola and three new
tumbling barrels.

Attention is called to the fact that the

plant has been given a coat of white
paint on the interior. This is an oil

paint put on with spray, and the dust

can be blown off of it when necessary
so it will keep the shop white for a long
time.

A description of the foundry would
not be complete without a word in re-

gard to the operating end. The well->

known foundryman, J. J. Wilson, who
has had charge successively of the foun-
dries of the Cadillac in Detroit, the Bu-
ick in Flint, and the Central Foundry in

Saginaw, and who has acted as general
foundryman for the General Motors Co.,

for many years, severed his connections
with them sometime ago, and made ar-

rangements with the Walkers to take
charge of their Canadian foundry inter-

ests. Mr. Wilson's ability as a foundry-
man is well known, and the success of

any enterprise which he takes charge of

is assured.

The re-arrangement and construction

work was in charge of The H. M. Lane
Company, Foundry Engineers, with of-

fices in Detroit, Michigan, U. S. A., and
Windsor, Ontario.

PLUMBUM
Lead, one of the commonest of our

metals, carries another name which few
outside of those interested in chemistry
seems to know. This name is "Plum-
bum." If we read chemistry we see

lead symbolized as Pb. and perhaps
wonder what it means.
Plumbum is the Latin name for lead,

and many words in the English language
treating on lead-work have the first

syllable of this word incorporated in

their make-up. For instance the trade .

of plumbing is that of working in lead.

A plumber is a man who cuts, fits and
solders lead pipe, etc. Lead, it must be
remembered is one of the oldest of the

known metals, and lead pipe was known
long before iron pipe was thought of.

The ruins of Pompeii still have lead pipe

which was in use two thousand years

ago.
Again, the word "plumb" gets its ori-

gin from the same source. A plumb-
line is a line with a weight of plumbum
attached to it to make it hang per-

(Continued on page 25)

Fig. 8. Wood and metal pattern shop over the cleaning Fig. 7. Individually driven tumbling barrels in the cleaning room
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The Molding and Pouring of a Caustic Kettle
Outside Swept in Loam—Various Ways of Making Inside and
Arranging the Gates—Gating Any Casting an Important Feature

IN
THE illustration will be seen a

caustic kettle, cast at the foundry

of the Dominion Steel Products Co.,

Brantford, Ont, for the Canadian Salt

Co., Windsor, Ont. As will be seen by

the number of men who can find lodg-

ment within its spacious interior, it is

quite a size.

In making this pot it was known in

advance that it must be a sound casting

and constructed from material which

would resist the action of the caustic

soda, which is used in the salt refining

process. This was easily accomplished

at the above foundry, on account of the

equipment which has been installed on

purpose for just such orders.

With a twenty-ton Pittsburgh type

air furnace, and ladle and crane equip-

ment capable of handling the twenty

tons of melted iron, the biggest problems

are solved. The special acid resisting

metal is charged into the air furnace

and when melted it is tested and anal-

yzed before pouring, to be sure that

everything is all right.

This kettle was made in a loam mold;

it weighed 13 tons and was poured with

one ladle.

The molding of kettles is one branch

of molding which is especially interest-

ing. Where only one is called for, as in

the present case it is swept up without

a pattern. An iron plate is placed in

the bottom of the pit unless a perman-
ent pit with anchor irons secured is at

hand, as was the case with this partic-

ular one.

To make a kettle of this kind in an

ordinary pit the bottom plate must be

big enough to carry the brick wall of

the mold and then have lugs for the

binding bolts which hold the cope down.

The bottom of the mold is really the

most important part of the entire mold,

as a flat plate is always a difficult cast-

ing to save on account of scabs, cold

sheets and other defects. Getting the

vent away from this part is a most
particular feature. After digging the

pit, an open mold is made on the bot-

tom for this plate, which is poured right

in its place and left there. On top of

this the brick wall is built slightly larg-

er than the outside of the kettle, thus

allowing room for the loam. Before
building the wall a quantity of dry

cinders are sifted onto the bottom plate

and a course of bricks on edge is laid

all over this with nothing but burned out
sand and water as a filler. On top of

this a plain flat surface is swept off

with about a half an inch of loam. This
forms the bottom of the mold, and the

gas which will be generated escapes

through the dry cinders and up through
a pipe which must connect this part

with the floor level. It is understood,

of course that a spindle was plumbed
up in the centre to begin with.

The flat sweep which was used to

strike off the bottom is now removed
and an upright one fastened to two
sweep arms is put in place and the wall

built to it. A short cross-piece is at-

tached to the top which strikes off the

top of the wall to the exact height for

the model. The brick work is kept half

an inch back of the sweep and the loam
is spread on, after each foot of wall is

laid. When this is completed and dried

the outside of the mold is done.

The making of the inside is accom-
plished in a number of different ways.
It is possible to sweep it up by itself

and drop it into the part already de-

scribed, but as good a way as any is to

cast a grid, which is simply an! open
work lifting plate and put this down into

the part which forms the outside and
build the inside right in its place. To
do this it will be necessary to sweep
on the thickness of the bottom and
sides with sand and clay wash. This
thickness, when dried, will be of the

proper dimensions for the inside of the

kettle and instead of sweeping a core,

the inside can be rammed up with mold-
ing sand. Facing sand is sifted into the

bottom, and the grid, after being clay-

washed is let down with thrae or more
long bolts which reach a foot o:

- more
above the floor level. Facing sand is

now rubbed up against the sides and
backed up with heap sand. This is ram-
med in: six-inch layers until the top is

reached, when a flat cope is put on and

Thirteen-ton caustic kettle cast at the Foundry of the Dominion Steel Products Co.,

Brantford, Ont.
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the ramming continued. When the cope
is put on and the ramming continued.
When the cope is rammed the bolts

which connect with the grid in the bot-

tom are used to bind the grid and the
cope together. The entire cope and in-

side are now lifted up clear of the
outside and moved to one side. The
thickness sand is now removed and both
parts of the. mold are finished. The bot-

tom and outside, which are made in

loam must be thoroughly dry, while the

inside should be sprayed with molasses
water and skin-dried. The mold is now
closed and bound down with bolts at-

tached to the bottom plate.

A part of the work which may be done
now, but which is better don-3 before
lifting off the cope, is that of ramming
samd between the brick wall and the
wall of the pit. If cone while the mold

Catching the molten metal from the air
furnace into the ladle

is intact there is less risk of moving any
of the bricks. If this space is not se-

curely rammed the brick wall will spread
from the pressure of the melted iron.

In ramming up this sand strips cf

wood should be rammed at intervals
against the bricks. These will be with-
drawn allowing escape of gas when
pouring.

Gating
Pop gates are used. These are dis-

tributed around the top about a foot
apart, and connected with a runner. If

many kettles of this kind are required
it is much better to have a complete
pattern, when the entire mold can be
made in sand. A pattern for a ket-
tle of this kind is not expensive, but
where only one is called for, the loam
mold is the cheapest. If a complete
pattern is used it would not do to use
pop gates until after the bottom is cov-
ered with melted iron. In such a case
a gate is run down on the outside and
connected with the bottom. This gate
will be made of hollow cores. It is not
necessary to make a spreading gate,
when the bottom of the casting is an
inch or more in thickness. A deep nar-
row gate which will carry a deep nar-
row stream across the bottom and not
allow the sand to scab and not allow
any rings or streaks to form. When it

has reached the entire diameter it will

spread but in volume; not in a thin
sheet which has heat enough to create
steam but not weight enough to hold
it down. A gate entering the bottom
from the outside is a good idea no mat-
ter what the mold is made of. When
employing an outside gate as well as

pop gates, the runner basin should be
cut deeper where the outside gate is

so that it can be poured from there
without the iron entering the pop gates.
When the bottom is covered, the entire
basin is flooded and all the gates em-
ployed at the same time. Plugging the
gates is sometimes resorted to, but it is

better to leave them open. If the bottom
is covered to such a depth as to pre-
clude any possibility of the pop gates
cutting it, there is not much other harm
which can take place, but where the
iron from the pop gates strikes the
bottom of the mold, it must strike all

around at the same time so as to

cushion itself and protect the bottom.
The study of gatesi is one of the chief

studies in foundry work.

WHAT THE AMERICANS ARE
DOING FOR SAFETY

(Continued from last issue)

Every reader of this publication who
is professionally engaged in industrial

or public accident prevention or indus-

trial health work—whether he is devot-

ing all or only part of his time to acci-

dent prevention—is urged to assist in

the taking of this census by sending to

the National Safety Council, 163 North
Michigan Avenue, Chicago, his name and
the other data requested in the Council's

census form which is reproduced on this

page.

It is expected that when the job of

taking this census is completed there
will be registered at the headquarters
of the National Safety Council in Chi-

cago the name of every man and woman
responsible for the safety work of every
industrial plant, public utility, munici-
pality, and every organization which de-

votes any part of its efforts towards
the promotion of either industrial or

public safety, in the United States. Up
to the present date there has not been
in existence any data to show how many
persons are engaged in this work either

in any single industry or class or in the

country as a whole.

Industry in general and the nation at

large will profit from the results of

this census. It will enable the council to

quickly find speakers on industrial and
public safety for any occasion in any
locality; authors for special articles on
accident prevention; writers of safety
textbooks; lecturers on accident preven-
tion and industrial health work for uni-

versities and colleges. The council at

present continually receives requests

from industrial companies, municipali-

ties, civic associations, clubs, schools,

colleges, and other organizations for help

in finding speakers or writers on safety

subjects. The census records will greatly

increase the facilities of the council for

filling such requests.

Following is the form which all safety

workers are requested to fill in and send
to the Nat : onal Safety Council, 168 N.
Michigan Ave., Chicago.
Name
Company or organization
City State

Nature of company's business
Is safety your principal work ?

Please check other activities you engage
in:

—

Fire protection

Health and sanitation

Workmen's compensation and claims
General executive (such as manager

or superintendent)
Engineering (other than safety)
Legal
Insurance
Welfare
Educational
Industrial relations

How long have you teen in your pres-
ent position ?

Technical or other special education?. . . .

Signed
Title

THE MOLDER AND THE OTHERS
Joseph G. Horner says that the old

race of millwrights were "all round"
men in the engineering field. They
could fit up a mill throughout, design its

arrangements both general and in detail,

make the patterns for the cast iron

work, cog up the mortise wheels, chip

and file the iron-toothed ones, weld a

shaft, turn it in the lathe, forge levers,

fit up the pedestals and bearings, line

the shafting, and, in fact do all the

work that is now divided among half-a-

dozen :-eparate and distinct trades.

This is all true. The old-fashioned

mechanic was a general purpose man
but he did not include molding in his

list of occupations. The man who can

mold successfully does not have any
other profession hanging to him, al-

though there are those who maintain
that they can "break in" molders. They
may maintain this but they are not do-

ing it. Molding is a trade which has

no resemblance to any other calling, and
must be learned. There are undoubted-

ly men to-day who could do a fair job

in the machine shop and also in the

blacksmith shop, but molders are in a

class by themselves. Molding is one of

the oldest of trades, and was always

held in high esteem until lately. Now
the order is to have Technical schools

for teaching students to run automatic

machines, while molding is to be left

for the "Hunkeys" who have been

"broke in." But wait a few years and

see who will command the biggest and

be the most sought after,—the technical-

ly educated machine operator or the first

class practical molder.

NICKEL MARKET IMPROVES
Sudbury, Ont. —Home from Britain,

where he was in consultation with the

head office, C. V. Coreless, General Man-
ager of the Mond Nickel Company's op-

erations in Canada, stated that min-

ing and smelting operations of the

Mond will not be any further curtailed.

The company believes that the corner

has been turned in the present state of

the metal market and world conditions

generally, and if things don't get any

worse the company proposes to "fight

it out."
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Sweeping a Propeller in a Brick and Loam Mold
Cope Flask May Be Made Up From Iron Plates and Bars While
Grid and Cover Plate May Also Be Used—Gating at Bottom of

Hub

IN the January paper we published a

sort of rudimentary description of
how a propeller is swept up in loam with-
out any pattern, other than sweeps and
an iclined guide. In this article it was
shown that the wheel might be made with
the face side down or up as desired, the
latter being the method shown. It was
also shown that the hub could be swept
as the work proceeded, or a dummy pat-
tern swept up, the latter being the one
adopted.

In Feb. we described and illustrated

the part taken by the pattern maker on
a job of this kind, while also showing"
the alternative method of molding—that
of casting the face downward and sweep-
ing the hub. It must be remembered
that the hub is partly in the nowell and
partly in the cope, no matter which side

is cast uppermost and it makes little

difference which way is adopted, al-

though the dummy would probably be
most suited to medium small wheels,
while sweeping would be best for larger
ones. If sweeping is adopted the por-
tion which is in the nowell is made in

the rough to slightly above the proper
size and is finished when sweeping the

copes.

In the present article it is proposed
to show in detail the British method of
molding, in which it will be seen that
the best shops in England, still adhere to

some of the features which have made
them famous but which are slighted on
this side of the water, such as baking the

brick work and the rough coat of loam
before finishing the mold, and gating
from the bottom of the hub. It should
be noted that the mold described is to

be poured with bronze, but the mold and
rigging is the same as would be used
for iron. It will also be realized that

the rigging required for this mold is

essentially the same as would be used
if the mold was made the other side up.

The following is essentially a continua-

tion of last month's paper on the pat-

tern maker's part in making such a

mold.

By F. H. BELL

For the moulding of a solid propeller

a circular cast-iron moulding-plate
(thickness 2V2 in.—3 in.) is first chosen,
of a radius about six or seven inches

less than that of the pitch-piece to be
used with it, and about four to six inches

greater than the radius of the propeller;

the plate is then mounted on a perman-
ent foundation called the "bed." By
bolting three or four L-irons to the bed,

so that the plate fits between them, the

replacement of the moulding-plate in

exactly the same relative position to the

bed is easily accomplished.

All moulding-plates are designed so
as to be quite rigid when lifted. The
accuracy of pitch in a mould is seriously
affected by a springing plate.

Into the centre of the moulding-plate
is screwed a steel spindle furnished with,
(a) a strong metal bracket-arm to carry
the striking board, (b) a strong metal
ring or collar fitted with a securing-
screw to hold the boss-board, (c) a re-

volving cap, complete with pulley-wheel,
cable and balance-weights to support
the weight of the striking-board. (See
sketch 2.)

The striking-board is bolted to the
arm so that the leading or forward side
of the striking-edge is exactly radial to

the axis of the spindle. The board is

then adjusted with a spirit-level to

assure of its being quite horizontal, or
at whatever angle the "drop" requires.

A suitable iron spike is then screwed
point downwards to the end of the strik-

ing-board, and a circle is traced out on
the floorplate which has been chalked
over for the purpose. The circle is

carefully divided into three or four parts
(according to the number of blades) us-
ing a large pair of compasses. The
radii extending to these points are plain-

ly marked on the upper surface of the
moulding-plate and on its edges, and
these indicate the centre lines of the
blades. The spike is then removed.

The pitch-piece is fitted round the
moulding-plate at the known radius, and

V^M. STg* -.^ bw:.

Spirit leyji.

Plate 2. Sweeps for blades and hub

the roller of the striking-board adjusted
to run centrally on the rail, while the
centre point of the pitch-piece (distinct-

ly marked in the pattern-shop) is so
placed as to meet the extended radius of
the centre-line of a blade. The pitch-

piece is then clamped or securely weight-
ed to the floor.

In the photographic view Fig. 1 will

be seen how the mold appears. The open
work affair to the right is the pitch-piece
and is similar to the one described in

our Jan. paper. The floor on which it is

shown resting isi the bed or floor-plate

which remains permanent. In case a
suitable sized molding plate is not in

stock a smaller one with pieces bolted to
it as in the illustration is equally as
good.

A fore-and-aft projection of a blade is

now outlined on the plate, round one of

the centre-lines. This is done by using
strips of wood cut to the half-length of
sections: these are held from the strik-

ing-edge to a set-square placed in the
centre-line and marked to the height of

the bed-mould; a plumb-line hung from
the striking-edge gives the projected
outline on the bed-plate. The edges of
the mould are allowed four to seven in-

ches around the blade projection, and
this final outline is marked with chalk;

ample allowance is thereby afforded for

the seating of the "cope," i.e., the top
portion of a mould, and for the over-
lapping of wide blades. The final

mould-area is templated with iron rods

so that the remaining blades can be
easily marked out

First Course

The actual building of the mould fol-

lows the usual practice of brick and
loam-moulding. The bed-moulds of the

blades are built up successively, moving
the pitch-piece as required; the bricks

should not be closely packed, but left

fairly open so that the loam may dry
more quickly. The nature of the loam
is a very important point. Its behaviour
depends largely upon the amount of clay

constituent in the sand from which it

is made. The loam must be kept as

"open" and porous as possible. The
blade-moulds are thus built and roughly
struck up with a loam facing, provision

being made both for the runner and the

necessary test-bars.

The runner is moulded in loam, also

a piece of gas-barrel being used as a

pattern. A stock of tubes of varying
lengths and diameters, covering a range
suitable for the largest to the smallest

propeller, is held in the charge of the

foundry store-keeper. The runner lies

horizontally below one of the blades,

opening on the bottom of the boss, while

allowing ample room for the core-print;

its vertical portion is built up outside the
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mould, and it is provided with a suitable

dirt-trap.

The mould of the boss is roughly shap-

ed with a hard wood template.

First Drying

The mould is then removed to a stove

or oven, where it remains until suffi-

ciently dry for proceeding with the se-

cond course. It is very important to

control the temperature of the driving-

stoves; if the heat be too fierce the sur-

face of the wet loam hardens rapidly

into a crust, which must crack excessive-

ly to permit the steam from the moist
loam beneath to escape from the mould.
The first drying, while it should be

thorough, is of less extreme heat than
the second or third drying. It is found
economical in foundries which contain

two or more stoves, to use one of them
for moderate drying, and so on.

The blade pattern thus formed by the

section-pieces is filled in with bricks

and dry sand, slightly rammed and fin-

ished off with smoothing-trowels. Some-
times the pattern is lightly brushed with
water to harden its surface, and then the

whole ds freely sprinkled with powdered
plumbago or,"parting sand." The latter is

ordinary fine moulding-sand from which
all the "combined-water" has been re-

moved, hence no addition of moisture
can restore its binding powers. It is

commonly obtained by removing the

open iron castings.

Building The Top-Moulds

The top-moulds consist usually of an
iron "grid" or wicker-work, filled with
loam, and suitably strengthened with
wire; it is finally bricked 10 meet a top-

plate—one for each blade—which is hor-

izontal and so is parallel to the bottom
casting p'ate. It is bolted and clamped
to ensure its unbroken removal. With
small propellers the top-plates are often

not used; the brickwork walls, strength-

ened by strong iron wire, being consider-

ed sufficiently rigid. Grids, however,
are not universally used, and the top-

mold is often re-inforced with iron rodjs

only. The grid has, none the less, very

definite advantages;—it is stronger, it

is easily adjusted, and it requires much
less thickness of loam, usually about 2
in. on'y, which facilitates the subsequent
drying to a very appreciable extent^
The "grid" consists of a cast-iron bind-

er (Fig. 3.) which fits on a seating on
the top surface of the bottom portion ofl

the mould, and is provided with two rings
for lifting, and two large lugs on which
the top-mould stands when removed for
dressing. Cast into the form or binder
in line along its inner edge at intervals

of about 2 in.: these can be bent to fijt

the back of the blade pattern; they are
crossed, approximately at right-angles,

by other rods, and the whole is securely
wired, so that the grid is rigid and strong.

The cross-irons toward the root of the

blade are bent to form a reinforcement
for the wall of loam around the boss 1

.

To adjust the grid in position, wooden
blocks between V2 in. and % in. in thick-

ness are p'aced upon the seating and up-

per edge of the mould. The grid is fit-

ted on these blocks, its irons bent to the
required shaps, the crossi-irons securely

wired and a third ring for lifting fixed

to its upper part. The grid together
with the blocks, is then removed, a layer

of loam is placed over the whole mould
area, and the grid replaced in position

then covered with a layer of loam, which
is smoothed off after the walls support-
ing the top^plate have been built.

Striking up the Boss

The striking-board for the boss (Fig.

2) is fitted on the spindle as the build-

ing of the top-mould proceeds: the

clamping-collar is so adjusted that the

tooth on the boss-board meets the centre-

lines of the blade-faces, and the whole
of the boss is struck up. After the top-

plates have been adjusted, if such be
used, and the necessary bolting has tak-

en place, the boss-board and spindle are
removed.

Second Drying

The mould should now be stoved for,

roughly, thirty-six hours, covering two
nights.

E '3PMQQUOS »iSO MOOO g Cf.NfOR,
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Fig. I. Sweeping: a blade. Note the g-uide or pitch piece to the right

Top view shows grid. Center view shows
cope clamped down with cover plate. Bottom

shows binder rods

After the mould is withdrawn from
the stove, the interior of the boss is

chipped out along the lines where part-

ing will take place; this facilitates the

clean removal of the top-moulds.

It is of great importance that the

crane should be capable of very delicate

handling, and that the operator should

exercise much care in lifting and replac-

ing the top-moulds; otherwise consider-

ate damage from shock and consequent

cracking may be sustained by the mould.

After parting the mould, the top-plates

are supported on the ground in an al-

most vertical position, and rest on the

before-mentioned lugs of the grids'.

The brick and loam pattern and the

section-pieces are now removed with as

little damage as possible to the faces of

the mould; the surfaces of the mould are

then made good wherever necessary.

The fillet curves are cut away to tem-

plate and the curved surface rubbed*

smooth. The faces 1 of the mould are

likewise smoother, the blade edges are

trimmed and finished, and all uneven-

ness of surface, due to any patching,

etc., is removed. The openings of the

test-bar recesses are similarly trimmed.

The boss is also rubbed down and finish-

ed.

All the interior surfaces of the mould

are now "washed" and finally dressed.

Third Drying

The tops are replaced upon the mould,

but are kept from contact by bricks

placed on the seating and edges; thus

during drying, the hot air of the stove

will be able to gain easy access to all

parts* of the mould. Care shou'd be tak-

will be able to gain easy access to all

en when moving finished moulds in and

out of the stoves to avoid shocks, such

as might occur through uneven floors or

rough handling, as any care'essness may
result in serious cracking of the mould.

The mould is withdrawn after one night
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in the stove. The top-moulds are lifted

off and the mould thoroughly brushed
to remove any diit or sublimate; any re-

maining dust is removed by compressed
air. The tops are now replaced with

great care, their edges being adjusted

by means of marks previously made.
The joints to the bed should be made up
with loam.

The assembled mould must be firm'y
clamped to preclude any possibility of

bursting or Slipping. If top-plates are

used, these are secured to the bottom
casting-plate by long bolts; and suitable

girders are placed across each blade and
bolted to the bed-plate also. (Fig., 3).

If, as in the case of smaller propellers,

no top-plates are used, the girders alone
are considered to give ample resistance:

to the bursting force exerted by the molt-

en metal. The mould must be secured
against collapsing and slipping—that is,

against the tendency of the top-mould
to move down the bed; this is obviated
by fixing metal bars vertically between
the platesi, wedged to the required dis-,

tance and wired to the elamping-boi{ts.

When the mou'd is placed in the casting-
pit, he vertical portion of the runner
should be built up securely, and the
whole mould surrounded by rammed
sand and interlocking plates, if avail-

able. The sand should be very tightly
rammed at all joins where the tops meet
the bed; this prevents any escape of
metal. Around the boss a'l joins are
carefully filled with loam and dressed.
The head-mould is now placed in posi-
tion; it consists of a wide collar of brick-
work held between two rim-plates, from
10 in. to 30 in. in depth, according to the
size of the propeller. It should be the
same diameter as the top of the boss,
and be placed concentrically. The join

of the boss and head must be finished
with loam, and carefully dressed.

Final Drying

To ensure complete dryness of the

mould, particularly where the loam has
been recently added, local drying must
be resorted to. Red-hot' weights of
cast-iron are suspended from a bar plac-

ed across the mouth oi the head. Thei

mouth is then covered with ai piece of

sacking to enclose the hoi air. Fresh
weights should be added as necessary, so

that the mould shall be as warm as pos-
sible at the time of casting.

After the final drying of a mould for

a propeller of large :ize. a core is fixed

into position. The core consists usually

of a "core-barrel"— i.e., a long perforat-

ed iron tube—surrounded by a spirally

wound straw-rope, which itself in turn is

entirely enclosed in specially prepared
loam. The core tapers from bottom to
top, and it may carry any specified mod-
ifications such as the cores of '"Liigjht-

ening-chambers." The core thus struck

up is washed and dressed in all 'respects

similar to the mould itself. It must be
fixed abso'utely concentric with the boss

form.

The vertical portion of the runner is

now completed with specially prepared
hollow cylinders of loam. This is built

up secureiy to a height just above the

overflow level of the head. The "run-

ner-box," which will be described later,

is fitted and secured; it is of special im-

portance that the runner be thoroughly

dry throughout its whole length. Care

must be taken to guard against any es-

cape of metal at the joints in the run-

ner, and be i ween the runner-box and the

runner.

Provision must be made for a "flow-

off" from the head. A channel should

be constructed leading into a pig-bed of]

suitable size, in order that the surplus

metal may be recovered in a form con-

venient for recharging into the furnace.

Moulding a Loose Blade

The procedure followed in making up

a mould for a 'oose blade follows closely

on the lines adopted for that of a solid

propeller. In the case of a blade, how-
ever, a rectangular iron plate is sub-

stituted for the circular casting-plate up-

on which the mould is constructed, and

in lieu of a spindle mounted in the cen-

tre of the plate, a permanent spindle

supported by brackets is let into the

foundry floor. This spindle is furnish-

Bricked in cope, without grid

ed in the same manner as that previous-

ly described for use in molding a solidi

propeller, and carries the striking board,

etc.

The bottom moulding-plate is usually

supported in an inclination correspond-

ing to that of the pitch laterally, and
contrary to the drop longitudinally, in

order to reduce the brickwork to a min-
imum. A pattern is used in forming up
the flange, and with this exception the

notes already given respecting the pre-

paration of a mould for a solid propeller,

refer also, in general, to the whole of

the operation required to prepare a

mould for a loose blade.

Alternative Me" hod of Making Cope

The illustration (Fig. 4) shows a dif-

ferent but quite comimon way to con-

struct the cope. A. is a plate 7 inches

wide, 1% inches thick, with hole B cast

to secure to plate C and B, a lug being

cast at the other end at D, with hole to

secure to p'ate E at F. Plate C, as will

be seen, stands on bearings at G. and H,

and has bars cast on projecting towards

the face of blade, on which to rest and

secure other bars, which reach from
plate E to centre. This plate stands per-

pendicular, and the bars must be cast on

it to suit the forms of blade, and also

to clear the hub, taking care that the top

lug comesi correct at B. Plate E, as will

be seen, has staples cast in it through

which the bars are put to carry the face

mould.

When the frame is firmly bolted to-

gether—on the joint, so as to secure the

proper fit—it must be lifted away and
clay-washed. Clean the mould, and oil

and parting-sand the face; spread on the

loam, and bed down the iron. The bars

must now be put in and wedged in the

staple, securing the ends at the hub with

clamps or wire, as is most convenient.

All that remains to be done now is to

fill in the spaces between the bars with
bricks on end, packing them in tight

with loam, and be.r.g careful not to

press the ends' of the bricks into the face

of the mould.

If the iron C is carefully made to fit

the hub, there is little to do but fill up
the spaces with brick and loam; but, as
is of en the case, the same iron must be

used for a wheel ot another pitch. Then
irons must be used to bind the face of

the mould to the frame. The copesi be-

ing all marked, as som as they are hard
enough, can be lifted away. Set them
down at A and H. and tilt back far

enough to finish.

About three or four inches of bearing
must be made all around top of hub, on
which covering-tplate will rest, and pro-

vision for running and feeding must be
made in this plate, the risers being tak-

en off at the highest point of each blade.

It will depend on the facilities you may
have for drying and lifting your mould
how you will now proceed. Shou'd your
oven be too small for the large plate,

you can place a sheet-iron curb around
and build fires between the piers, cover-

ing the whole with plates. Another
plan is to strike a bearing outside and
around the seating at the hub, on which

to rest separate plates to carry each

blade. By this means both op and bot-

tom of blades can be dried in the oven
and set back to stakesi or marks, after

they are dry. In very large wheels this

must be done. In closing your mould,

care must be taken to keep the founda-
tion true to the position in which it was
built, as if there should be any warping
the wheel would be untrue.

The cross and slings can be used to

bind down with, taking care to carry a

packing from bottom lug of plate C at

J. Plates may be bedded over the blades

and wedged under the cross. Care must
be taken whilst ramming over the blades

to not damage the design of the blade.

This latter method is the one adopted

by Simpson Bolland in hisi book, while

the former is from Wesiey J. Lambert of

Messrs. J. Stone & Co., Deptford, Eng-
land.

In our next paper we will describe and

illustrate the melting and pouring of

the manganese-bronze from which these

propellors are made.
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The Bottom or Center-Blast Cupola Tuyere
Advantages and Disadvantages Compared With Side-Blast

—

Bad Features Easily Overcome and Much Good Might Come
From Further Experimenting if the Idea Becomes Popular

By GEO. O. VAIR

I
HAVE IN mind some experiments

which I once tried with the centre-

blast tuyere and which I am sure

will be of interest to readers of Can-

adian Foundryman.
One of the first acquaintances which

I made after leaving my home in Can-
ada and seeking my fortune in the Un-
ited States, was that of the late Thomas
D. West, who was at that time operat-

ing a foundry in Cleveland, and it was
to this shop that I went to work. He
took a great interest in me as he realiz-

ed that I was young and ambitious, and
he spared no pains to put me on the
right track.

He was an enthusiast on the centre-
blast tuyere, and showed me all his

drawings and the results of his experi-
ments and when I leift to take charge
of a foundry he urged me to try my
luck with his favorite tuyere. I did,

and was more than pleased with the
results in some respects, but not so
well in others. I improvised a make
shift tuyere and tried it several times.
The brick lining was as clean after
dropping the bottom as before lighting
the fire, and everything about the whole
heat was first class only that the centre
tuyere itself would shell off, and some-
times become bunged. Before detailing
my experiences, I should have described
the arrangement.

In the illustration is seen the complete
tuyere as Mr. West had it. As will be
observed it passes up through the bot-
tom of the cupola instead of through
the sides, and admits the blast to the
centre of the cupola at the same level
as the side tuyeres. It is not designed
to change the nature of the iron by forc-
ing the blast through the molten iron
in the bottom f the cupola in an at-
tempt to bessemerize it, or anything of
that kind, in fact, the blast has no
more effect upon the quality of the iron
when admitted in this way, than when
admitted through the side tuyeres.
A tuyere when placed in the bottom of

a cupola, unlike a side tuyere, is brought
in direct contact with heated fuel and
melted iron and it must be made of a
heat-resisting material, or protected by
some such material if made of iron.

The tuyere shown in the illustration is

made of cast iron and is provided with
water space between: the outside and
the inside, through which a stream of
water constantly flows when the tuyere
is in use, from a simall pipe connected
with a tank placed alongside the cupola
or on the scaffold. It has not been found
necessary to keep the tuyere cool with
water in short heats, for the heat in a
cupola under the tuyere is not sufficient-
ly intense to melt cast iron, and the
tuyere may be sufficiently protected

against molten iron dropping upon it

or coming in contact with it by having a

thick daubing of refractory^ material

held in place by the prickers cast on

the tuyere. The mouth of the tuyere

must be covered to prevent melted iron,

slag and fuel from dropping into it in

their descent to the bottom of the cupola.

This is done with a rounded cap placed

on top of the tuyere to throw off the

melted iron and slag, and the blast is ad-

mitted to the cupola through an open-

ing around the tuyere under the cap,

as indicated by the arrows. This tuyere,

it must be understood is movable, so

that the workman can get inside of the

cupola to pick it out and daub the lining,

Center-blast cupola tuyere

and each time it is used it must be care-

fully daubed and dried the same as is

done with the ladles before being put
in place again. If the cupola is large
enough to admit a man between, the tuy-
ere and the lining of the cupola this will

not be necessary.

In my experiments I did not use the

side tuyeres at all, depending entirely

on the centre one, and as I have already
said the brick walls had no slag stick-

ing to them and they showed no signs

of being burned, but the tuyere would
be covered with slag and iron to such
an extent that on some occasions it pre-

vented the bottom from properly drop-
ping out. I did not carry my experi-

ments far enough to convince myself
that the centre tuyere was a success as

I was not in my own shop, but I have
thought since that it is worth looking

into. There are so many improved re-

fractories now, to what there were
formerly, that I see no reason why the
upright part, instead of being daubed,
could not be made of refractory mater-
ial. The foundry could be provided with

molds in which to make the two parts
of the tuyere, or they could arrange to

have them made at some place where
this was the regular line of work. For
comparatively small sizes of cupola, the
centre blast could be used by itself while
in large sizes the outside tuyeres would
be the auxiliaries. The centre blast
would certainly be a great saving in
linings, as it is the blast, more than the
fire, that wears out the bricks. The
wind pipe should be under the floor
and come straight up under the centre
of the cupola, and extend to near the
top of where the sand bottom would
be. Here the tuyere would begin. The
bottom would have to be two doors
hinged at opposite sides and notched so
as to fit around the upright pipe and
fall in both directions when dropped.
A certain amount of care would be re-

qired to prevent the iron from leaking
around the upright pipe. If the doors
do not fit properly, small plates could
be made to the exact fit and rammed
into the bottom. It is not at all likely

that any saving in fuel would be effected
by the use of the centre blast, but there
are two features which must be conced-
ed as advantages—it could be made to
supply air to the centre of the fire when
the diameter of the cupola is too great
for the air from the side tuyeres to
reach, and secondly it could be used in
small cupolas without any side tuyeres,
and be a great saving on the fire-brick

lining of the cupola. The blast invar-
iably goes up the brick lining in pre-
ference to anywhere else and cuts it

away. The tuyere as shown in the il-

lustration has all the advantages of a
fire brick one, provided it is covered
with proper material and properly burn-
ed. This is not an expensive line of ex-
perimenting and might be the means of

bringing out some valuable accomplish-
ments.

FLUMDUM
(Continued from page 19)

fectly perpendicular or at right angles
with the horizon. This word "plumb"
has now become a part of the language
and its etymology practically forgotten.

It has become so common that any kind

of a weight attached to a string is

known as a plumb-bob, and any thing
which is perfectly perpendicular is

known as "plumb."

Graphite which is frequently known
by the misnomer "black lead" is equally

as misnamed when it is termed "plumba-
go" because in this it derives its first

syllable from the Latin name for lead in

which family it was erroneously suppos-

ed to belong.
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Research Work on Zinc and Zinc Alloys
Alloys With A High Percentage Of Zinc Replace Brass With
Favorable Results—Pressed Zinc A Commercial Success, After

Initial Difficulties Have Been Overcome

By WALLACE DENT WILLIAMS

IN
THE experiments carried out with

the ruptured bars which were taken
from the pressed metal in various di-

rections, Table 3 shows a falling off of

the elongation up to a few per cent.'

which appears, in many cases to be due
to bad press-moulding, that causes split-

ting fissures and peeling of the surface.

Fig. 1 shows an improperly pressed
casting, by which the tenacity directly

required of tapped threads is reduced
by the flow direction of the metal. Figis.

2 and 3 show shapes of castings that

have proved to be good.

A remarkable phenomenon is altera-

tion of the properties of pressed zinc un-
der the influence of temperature to

which it may be submitted; the tensile

properties, as Fig. 4 shows, are depend-
ent to a great extent upon the, tempera-
ture; the resistance to rupture falls with
increasing temperature quite constantly,

so that, for example, at about 125 deg.

C, it amounts to only about half what it

is at 20 deg. C; on the other hand the

elongation rises from deg. to 180 deg.

C; with decreasing temperature, how-
ever, it falls from deg, quickly; at -20

deg. it amounts to only l/3rd of the val-

ue at 20 deg.; the sectional area falls

likewise from deg. with decreasing
temperatures rapidly, also with the tem-
perature rising to 40 deg. it falls.. The
shock test on a notched bar falls as Fig.

5 shows with decreasing temperature; at
-20 deg. it amounts to only 60 per centt.

of the value at +20 deg. The good
properties of pressed zinc are of impor-
tance therefore only within a limited

range of temperatures, perhaps between
deg. and 50 deg., so that as a substi-

tute metal it is constrained to a certain

confinement. By repeated tests of stor-

ed pressed zinc it was> found that after

a period of six months (over the winter)

In translating this paper from
the German, it was the intention
to have all the weights und meas-
urements converted into pounds
and inches so that it could be more
readily understood by Canadians-
This lias been found to be a diffi-

cult proposition and if successfully
accomplished, would tend to detract

from the value of the article rather
than improve it. It has, therefore,

been considered more advisable to

give the reader who does not un-
derstand the metric system an in-

sight to it so that he can figure it

out for himself.

In the metric system of meas-
urements the metre is S9.S7 inches

and in written m. A centimeter is

one one-hundredth of a metre and
is written cm. A millimetre is one
one-thousandth of a metre and is

written mm. Reversing this we
have the table—Ten millimetres =
one centimetre. Ten centimetres =
one decimetre. Ten decimetres =
one metre. The decimetre is seldom
used.

In weight the basis is the gram,
written g- There is also a table of

weights in which mili, centi, deci,

etc.. are used, but these are gen-

erally overlooked. The only one in

general use besides the gram is the

kilogram, which is equal to one-

thousand grams. A gram is equi

valent to .035 ounces which is too

small a weight to be useful in gen-
eral practice, so the kilogram
which is equal to 2.205 pounds, is

most commonly used.—Editor.

no observable influence upon the tensile

or impact properties could be detected.

The castings lay in an unheated store-

Table 3.
Tenacity of Bars from three pressed bars of iressed .;ino of various

.jhanes .

Form of Tested body;Place from which the bar Resist- Elongation
was taken. ance to

rupture
Xg per
Sn .nri.

%

Form I with much ["Bar 1 from center
surplus (well rounded off.\ axis 19.3 13.4

[Bar 2 siae parallel
J to axis 19.3 5.6
Bar 3 side oblique
to the body 17.8 3.4

Bar 4 transverse
< acro3S the body 16.3 4.6

Form II with less surplus
(Fibers le3 3 extended J

Bar 1 as above. 23.4 16.0
Bar 2 " " 21.4 11.0

< Bar 3 " " 7.6 ..

Bar 4 " " 18.3 4.6

Form III with lese surplus. Barl as above 23.4 8.0
(Fibers very muoh extended). Bar 2 " " 22.9 7.8

Bar 3 " " 17.8 __
,Bar 4 " 17.8 1,8

house. As science has demonstrated,,
the explanation for this behaviour of
zinc, lies in the metamorphosis of the
interior structure, which is distinguish-
able by its alterations; then at a temper-
ature of about 180 deg. C, the fine struc-

ture disappears and a crystalline granu-
ular structure is revealed, with which is

also combined a corresponding lowering
of the tenacity.

Pressed zinc upon light lathes, without
lubrication, may be worked at the high-
est cutting speed, but in turning fine
threads oiling is necessary. The tools

and contrivances for light shavings must
be arranged for, because the shavings
curl up and cling together.

Zinc Alloy

At the close of 1914 the meager cop-
per supply caused difficulties, the fur-

.her use of brass was forbidden and the
resort to substitute metals was recom-
mended. The experiments with pressed
zinc had as yet shown no favorable re-

sults, and the manufacture of useful
pressed zinc articles, under the present
circumstances appeared to be still re-

mote. The employment of the alloys

then was therefore not to be evaded. The
industry was committed to the useful
a'loys without choice of economical con-
stituents except that the tenacity had
to be specified. The consequence of
this was that the industry selected the
substitute alloys that were the most eas-

ily cast and worked. Then zinc alloys
of the following compositions were pei--

mitted:

2 per cent. Silicon, plus 1 per cent,

lead, balance zinc.

0.5 per cent. Silicon, plus 1.5 per
cent Copper, plus 1 per cent, lead, bal-

ance zinc.

4 per cent. Aluminum, balance zinc.

The results were manifest soon in the
shooting tests. The metal ruptured in

the gun-barrels and at the same time
frequently caused detonations in the
bores (of the guns).

After the author had joined the mil-

itary service in March, 1915, his first

experiment was in the stamping out of

these fuses, they showed the same insuf-

ficient tenacity. The attempt to make
substitute metals was again instituted

and experiments with various promising
a'loys were begun by testing their phys-
ical properties in the physical labora-
tories and afterwards by shooting tests

at the military grounds.

With the Austrian army at that time
a zinc alloy had been introduced as a

substitute for brass. It consisted of

zinc with 6 per cent, copper, and 5 per
cent. Aluminum. Immediately after it

was made known an examination was



March, 1922 CANADIAN FOUNDRYMAN 27
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Fig. 1 Fig. 2 Fie. 3

begun that showed the superiority of

this alloy and after fixing the lower
limits of the metals that were hard to

get, the a'loy finally became: zinc, with
4 to 6 per cent. Copper, and 2 to 3-1/2

per cent, aluminum, for a certain kind

of fuse. In the Empire the alloy has
generally become known under the

names of "Austrian" or "Spandauer
Zinc Alloy." It has proved to be very
good within its stipulated tensile limits

and also in the manufactured material.

Naturally it is perceived that it cannot
be used as a complete substitute for

brass, because the rupture tests on bars

From the first, it was foreseen that

in order to limit the errors of manufac-

ture, the separate zinc foundries were

to be furnished with a greater number
of tests, associated with permissible

methods of testing and their running op-

erations were to be supervised. From
the foundries among which, according

to the situation of their connections,

there must also be permitted many oper-

ations of inferior grade as to supply, in

times of peace they had made only in-

ferior lamps and similar objects that

were cast from substitute bronze, by the

drop-bottom (or bottom-end) pouring
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Fig. 4.—Dependence of the tenacity, elongation and re-

duction of area of pressed zinc upon the temperature.

of 6 to 10 mm diam. cut from the raw
castings amounted to 9 to 14 Kg per sq.

mm, or 12,801 to 19,913 lbs. per sq. in.,

according to the rate of cooling anid the

grain-size. The elongation was almost

zero, as it corresponded to the very

coarse crystalline cast structure. With
cast brass comparative experiments

gave a tenacity of about 12 to 15 Kg per

sq. mm, or 17,068 to 21,335 lbs. per sq. in.;

elongation 0.5 to 2 per cent.; in a con-

solidated condition, natural'y more im-

portant it went up to 25 Kg per sq. mm,
or 35,559 lbs. per sq. in., and an elonga-

tion of 15 per cent.

between the gate-head of the molten
casting, which should be the last to

freeze; therefore it was required along

with the use of sufficiently large sec-

tional areas, in this place also the heat

was to be confined as much as possible.

Whi'st many founders had sought to

reach this goal by resorting to thick-

walled moulds and by other means of

super-heating the pouring head to

keep it from cooling too suddenly. In

the simplest way this purpose was ac-

complished by keeping the mould walls

thin, by insulation with methods of heat

777^
ierSffr<i7n.

O

ft:

method of casting, for which a special

casting, mold was used. From this

method of pouring and casting the firms
concerned in this new work were not

easily dissuaded. It turned out however
here also that the old moulds were to be

adjusted to the new purpose. It must
be cast with a large gate or sink head
(waste or lost head, as it is sometimes
called), which is supplied at the thick

end of the fuse-body. In the trade, in

many of the foundries it is pointed out

as the small tap-metal made use of by
the old foundries. The chief condition

for a sound casting is the combination
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Fig. 5.—Dependence of the impact tenacity of
the pressed zinc of various manufacturers upon

the temperature

protection, and by the simp
1

est manipu-
lation to pour them without a waste-
head. Such a mould, which was very
widely distributed, is shown in Fig. 6;

a pouring mould, originated later, is

shown in Figs. 7 and 8.

With the casting methods were spec-

ified, as well, the temperatures both of

the fusion and that of the casting mould.
For the first measurement was used an
electrical pyrometer, for the latter a

(Continued on page 30)

Fig. 6 Fig. 7
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Patterns *»castings^^^^ ESSEX ^^^^^^^^
The Patternmakers' Work Bench, And Some Accessories

AMONG THE many necessary tools

and appliances that must be pro-

vided for patternmakers conven-

ience, the first and perhaps the most
important requisite, is a good work
bench. Many times has the writer re-

ceived his first discouraging jolt and
disappointment with the shop into which

he had strayed, on being shown to a

rickety looking contraption supported

by two legs in front with the back

nailed to the wall and with the intro-

duction "This will be your bench," all

hope of being able to make a favorable

first impression seemed to vanish as a

general survey was made of the dilapi-

dated creaky wooden stand which the

foreman had been pleased to designate

a bench. The legs and side leaning at

an angle far from a plumb line, with the

vice jaws below the bench top, and a

broken useless stop, the boards of the

top warped and split, and shrunk apart

with openings between them wide

enough for many of the tools to slip

through. The top board at the working

side of the bench, which some former

workman had put over the old top, so

humped and irregular, that no part of it

could be used on which to dress true a

piece of work, and plugged so full of

nails, brads, and other abominations,

that no mechanic having proper consid-

eration and respect for his tools, would
dare to put a plane on, even if he did

have the notion that it should be dress-

ed off. It is not fair of an employer to

expect a man to give the best results in

quality of work or production, if the

proper working conveniences are not

provided for him, and the work bench

should be given as much consideration

as any other tool in the shop. Neither

is it fair of the workman to abuse a

bench because it is shop made, and of

wood construction. Some workmen are

extremely careless of their benches

using their surface to pare on with the

gouge or chisel, or sawing light material

on, boring work placed directly on the

bench surface and permitting the bit

to break through the piece, and tear up

the top. The driving of nails, brads,

and dogs into the bench to hold the work
is also a practice to be condemned, and

an abuse that should not be tolerated, as

it will soon spoil any bench. When par-

ing or boring on the bench top a piece

of board should always be placed under

the work, to protect the surface of the

bench, and the bench saddle shown in

Fig. 10, used when sawing of small mat-

erials on the top is necessary. For hold-

ing work down to the bench top a bench

knife is preferable, if a clamp or screw

cannot conveniently be employed.

It sometimes happens that a man will

find himself on a job where no bench
is available to vrork on, and it is neces-
sary that he construct one. The writer
in his experiences has always consid-
ered it a most fortunate circumstance
to find this condition existing, as he was
then assured of a fairly respectable
bench on which to work.
When extra work, or a job of unusual

size and importance necessitates the
putting on of additional help, beyond the
existing- bench accommodation of the
shop, it would be advisable when build-
ing new benches to make them in such a
way that they can easily be knocked
down and stowed away when the work
assumes normal conditions again. Un-
used benches, if not encroaching on use-
ful floor space, soon become cluttered

up with odds and ends of materials, and
present a generally unsightly appear-
ance.

A very satisfactory working bench
can be made in a few hours, if the neces-

sary lumber is at hand. A convenient
size not too large with a top about 34
inches wide, and 10 feet long, is about
right. Seldom is a larger bench than
this necessary for the patternmaker.
The materials and method of construc-
ting a bench as suggested, is shown in

Fig. A. This will require 4 standards
2 by 5 inches, by the height necessary
for the legs, 4 pieces 2 by 4 by 32 inches

for the top supports, a slot is cut at

top of legs to receive 2 of these cross

pieces, and a % or 7-16 inch bolt is put
through leg and support, to hold in po-

sition. A piece of 1 by 4 by 32 inches

framed across the standards 6 inches

from the bottom completes the legs.

The side boards should be screwed to

ends of top supports in standards, and
bolted through side boards and legs, and
the 2 middle supports put in. The
frame is now ready to screw on the top,

which should preferably be made of 2

inch boards dressed true, jointed, and
tongued. By removing the boltsi from
side boards, and those through the legs

and cross pieces, the bench can easily

be taken down when no longer required,

and stowed away. As regards the most
suitable wood for making a work bench,

hardwood for the legs is recommended,
and for the front top board, maple or

birch, but both of these woods are liable

to warp and wind unless thoroughly sea-

soned and laid up in strips. If a pat-

ternmaker's vice of the universal type is

to be attached to the bench, the front

top board should be of 2% or 2% inch

thickness, and cut away at the end to

receive the back jaw of vice which
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Fig. C.

should be flush with side board of
bench this side board cannot extend be-
yond the leg at the vice end of the
bench. A couple of boards held togeth-
er with two cleats at each end, and
fitted between legs and over lower cross
pieces, will give greater rigidity to the
bench, and also provide a handy shelf.

A piece cut out of the side board about
2% by 10 inches as shown at A Fig. B,
is a convenience to accommodate a hand
screw or clamp for holding work on the
bench top. B. Fig. B is a small drawer
with compartments for brads and screws.

Accessions to the Work Bench

The most important of these is the

vice, in fact we cannot rightly designate

it a working bench until this necessary

adjunct is attached. In Fig. B, a wood
vice is shown which is placed horizontal-

ly with the bench, instead of in the ver-

tical position, which is a more familiar

arrangement of the wood bench vice,

the position shown is by far the most
convenient, especially when a sliding

bar with a ratchet it attached at the

end of the vice jaw instead of the usual
wood bar at the foot of the vice, with
holes for a "pin or spike to make the

adjustment. The wood vice however
is suggested only in an emergency, or

when a proper patternmaker's vice is

not obtainable as there can be no ques-

tion as to the best type of vice to use.

By all means secure a universal pattern-

maker's vice as shown on the bench in

Fig. C if possible. The Emmest's pat-
ent universal wood worker's vice, has
proved to be a most valuable acquisition
to the pattern bench as it is adaptable
to holding ary piece of work, no mat-
ter what the shape, and is adjustable to
any angle or position that may be re-
quired for convenience of working.

Such a small affair as the bench stop
is worth a little consideration, for there
are few annoyances more trying to one's
patience when planing a rather short
piece of material, than a bench sitop that
does not hold. Experience with the old
double wedge type of stop Fig. 1, that
works up or down in a mortise in bench
top, might be fairly satisfactory for a
carpenter's work bench, but not for the
patternmaker's. It is not easy of adjust-
ment, and when the corners become
rounded thin work will ride over the top.
A far more satisfactory working stop
may be made with a piece of flat steel

or iron Vs inch thick, 1V2 inches wide
by about 9 inches . long beveled at one
end like a chisel in which a few teeth
are filed on the beveled side, this should
be bent up for 6 inches at an angle of
about 3 degress, two countersunk holes
are necessary at the flat end, to screw
stop to bench which should be sunk in

flush with the top, and a third hole for

a Vi inch flat head stove bolt, with a

piece of % inch flat iron tapped for
the stove bolt, and screwed to the under
side of the bench, this screw with the

spring of the bent part of the stop pro-
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vides with the assistance of a screw driv-

er, means of adjusting the stop, which

is shown in Fig. 2. There are a larger

number of mechanical bench stops on

the market, some of them are really

effective stops, and much to be preferred

to any of the home made varieties. One

operating from the side of the bench is

most convenient.

The bench pin Fig. 3, is a handy little

article for which provision is seldom

made ini a patternmaker's bench some-

times this little peg will be found very

useful providing a convenient means for

supporting work that extends some dis-

tance from the vice. The holes for the

bench pin should be made in rows about

2 feet apart, and about 2% inches apart

ini the rows, and bored at a downward

angle of about 15 degrees. The pin is

best made of soft wood turned slightly

tapering and smooth.

An attractive type of work bench

specially designed for, and well adapted

for pattern shop service, was placed on

the market some time ago by a well

known manufacturer of wood working

machinery, and is shown in Fig. C. The

top is 2% inch thick, 30 inches wide by

8 feet long, made of hard maple, air

seasioned andl kiln dried, laid up in

strips which are double doweled and

glued, with grooved bolsters bolted to

the tenoned ends of top, and supported

on substantial cast iron legs. In the

front top board are ten square mortises,

a very convenient arrangement. The

bench is provided with two drawers, and

fitted with a No. 1 Universal pattern

maker's vice, a 4 by 6 inch adjustable

jaw, tail vice, and adjustable bench stop.

There are many features about this

bench that commend it to particular and

exacting craftsmen.

Some Other Useful Acessories

There are quite a number of old, and

more or less well known shop made ar-

ticles that should have a place around

every bench, and which as they are

easily made and extremely handy at

times, are worthy of a brief review.

There are perhaps more modern devices

that replace some of them, but if these

simple contrivances are made and kept

in a convenient place, ready at hand,

there will be found frequent use for

some of them throughout the day; not

only in the small shop, but also in the

shop equipped with modern tools and ap-

pliances.

The devices for holding sand paper,

and sand papering, of which there are

a wide variety, are very useful, and an

assortment of blocks, strips, and rub-

bers of different shapers and sizes should

be made and kept "~within convenient

reach. For sand papering core boxes

and curves of large radius, blocks made

like Fig. 4 are useful, or the flexible

rubber Fig. 5, that will adapt itself to

any large curve is very handy, this is

easily made by gluing a piece of leather

belting onto a wood block of suitable

size and shape and making a number of

saw kerfs through the back of the block

down to the leather. For small round

core boxes and hollows, cylindrical

blocks like Fig. 6 will be found more

convenient. These should be made of pine

ed taper pin with handle Fig. 7 is handy.

For finishing small flats or squares, the

sand paper file or strip Fig. 8 is most
convenient, these should be made of pine

about 3-16 inch thick by l 1^ inches

wide, and in length the width of the

sand paper sheet, with the siand paper

glued on each side. A very convenient

shape for a flat face sanding block is

shown in Fig. 9.

The bench saddle, Fig. 10, is not only

useful in protecting the bench top from
injury when using a saw on the bench,

but provides an effective means of hold-

ing the work during the operation.

V blocks of various sizes (Fig. 11)

will be found very useful for working
out wood fillets, planing angular or ir-

regular shaped strips, making large

dowels or planing cylindrical work
where turning is impractical. The
writer has an interesting recollection of

over a years experience with patterns
mostly for machine repairs

,
i.ni a shop

that did not even have a wood lathe, and
all cylindrical patterns were turned (?)
with the plane and the V blocks.

A few carefully made right angle
straight edges, or box squares, similar

to Fig. 12 will be found exceedingly
handy for laying off and marking paral-

lel lines on cylindrical shaped patterns.

The straight edge and parallel blocks
shown in Fig. 14 should have a place in

every pattern shop. There are times
when a workman v r

ill b? nut to consid-

erable trouble in the effort to get a
parallel line on an irregular shaped
pattern, and then possibly not a true

one. With the marker G, and the

straight edge on a couple of parallel

blocks, as shown, parallel lines may be
accurately and quickly struck across

any irregular shaped pattern of med-
ium size.

The saddle or box shown in Fig. 13, is

a very simple contrivance, and adaptable
for a variety of purposes such as setting

flanges or collars on cylindrical patterns

like pipes. This will be found to be
particularly useful in shops where there

is considerable changing of these mem-
bers on patterns, to obtain different

leng-ths of pipes.

The shooting board Fig. 15 is a well-

known and easily made contrivance, for

planing with or across the grain, work
that cannot be conveniently or expedi-

tiously worked in the bench vice, as

segments, mitres and bevels on round,
half round, or moulding. The shoot

board shown is a very simple affair

about 2 feet long, a piece of V2 or %
inch board 6 inches wide screwed onto
a Wi inch piece, about 8% or 9 inches

wide, is all there is to it. With the ex-

ception of the stop, this may be screw-

ed on. but a better way is to dovetail it

in with a slightly tapering tail. The
stop H, shown on the bottom of the

board, is screwed on as a convenience

when using across the bench. This can

be removed when using the board longi-

tudinally and against the bench stop. It

is surprising how often throughout the

day that this simple contrivance will be

used, if kept in company with a sharp

plane in some convenient position.

There are several types of shooting

boards adaptable to a wide variety of

work, which will be referred to in future

papers.

RESEARCH WORK ON ZINC
AND ZINC ALLOYS

(Continued from page 27)

mercury thermometer which was
stuck through a hole in the mould. The
dependence of the density, freedom from
piping, grain-size and tenacity upon the

temperature was practically tried ou: by
several firms; in general the pouring
temperature was kept at from about 45

deg. to 490 deg C, and the chilling tem-
perature was kept at about 170 deg. or

240 deg. C.

Most of the firms organized their foun-

dries so that a series of especially fired

melting pots (wiih iron troughs) were
insta led. To each melting pot belonged
one or more pouring tables each furnish-

ed with a series of metal moulds. The
zinc alloys were either ordered made by
the foundries, or only the preliminary
alloying was done for them and then
this metal was remelted with zinc. Large
foundries also had some crucible fur-

naces for the production of the prelimin-

ary alloys. A series of 10 to 20 moulds
were filled at one time from a pouring
lad'e, according to their capacity (metal

stock) and the speed of cooling. Final-

ly most of the foundries worked only

with a female personnel; the inspectors

were men. The division of work was so

arranged that a work-woman with the

pouring ladle filled the moulds on a cast-

ing table, one after another, a second
woman took the chilled castings from
the moulds and again put the moulds to-

gether. In separate operations a par-

ticular work-woman was engaged to sup-

ervise the temperature of the casting

moulds in every column. According to

the number of the casting mou'ds there

followed counterdraws whilst the first

lost cooled off, so that a favorable tem-
perature was not required. (In other

words the pouring was so continuous

that the moulds were kept in the proper
temperature for pouring without the

necessity of a pre-heating). The first

pouring off o. a cold casting mould was
remelted on account of its danger from
piping; from two or three pourings off

from a mould were sufficient to give the

mould its proper temperature for re-

ceiving the casting. In a special sec-

tion of the foundry band-saws or circu-

lar saws were set up, by which the sec-

ond melting of the gate-heads were re-

jected; in a special operation the heads

were sheared off.

By the settlement and the supervision

of the preliminary conditions for the

pouring of the rough zinc fuses from the

"Spandauer" alloy, this manufactured

materia 1 proceeded from the greatest

complexity to such simplici'y and com-

pleteness that from all the foundries

wi+h only a few exceptions the onera-

tions were carried on with the smallest

waste and for the makers was very pro-

fitable.
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Rustless Iron May Become Commercial Success
Sheet and Wire Field May be Revolutionized—Ship, Bridge and
Automobile Makers Waiting Developments—Malleability and

Pouring Qualities Not Yet Perfected

IN our January number we describ-

ed some of the potentialities of rust-

less iron as demonstrated by ex-

periments at the steel mill of Sheffield.

In Feb. we published a letter from a

foundryman who had made castings

from the metal. In the present article

we publish the opinion of Dr. Miller

Reese Hutchinson, as expressed in an

address delivered a few nights ago be-

fore the Alumni Association of Cooper

Union in New York city.

Chromium is the metal which, when
added to iron causes the phenomenon,

but this being a comparatively rare me-
tal and somewhat difficult to refine

would make the resultant rustless iron

expensive. This has been partly over-

come by using the chrome ores without

refining. The following report is from

the New York Herald.—Editor.

Rustless iron, non-corrosive, imperish-

able steel have been brought at last

within the pale of practicable commercial

products. In the opinion of Thomas A.

Edison, Charles M. Schwab and other

manufacturers, metallurgists, inventors

and chemists who know of recent de-

velopments in this field, the achievement

is probably one of the most important

in modern metallurgy. In the magni-
tude of its influence on the metal indus-

tries it is likely to be well nigh revolu-

tionary.

The announcement that the long

sought goal of rustproof iron and steel

had been attained was made last night

in an address at Cooper Union before the

alumni association of that institution by
Dr. Miller Reese Hutchison. Dr. Hut-

chison is a noted inventor and engineer,

though not the author of this particular

discovery.

He was for many years Mr. Edison's

confidant and chief engineer, was a mem-
ber of the war time Naval Consulting

Board and is the inventor of the Klax-
on automobile horn, of devices which
have supplanted the old ear trumpet in

enabling the deaf to hear and of many
other utilities.

Perfected in England

In his Cooper Union address Dr. Hut-
chison announced the recent discovery of

a method of manufacturing material

which, when mixed with molten steel or

iron, renders it entirely rustproof and to

a great extent even acid proof. The
speaker gave the principal credit of the
discovery to W. B. Ballantine, an Eng-
lish metallurgist, though Mr. Ballantine

in his experimental work in certain of

the mills of Sheffield, England, has had
the co-operation of other experts.

Dr. Hutchison exhibited samples of

the base material itself and also speci-

mens of sheet iron, wire cables, cook-

ing utensils and other articles made

from this imperishable product. As a
result of experiments in England it has
been foreseen that rustless iron and steel

could be used successfully in the manu-
facture of cutlery, art metal work, hot
water bottles, bath room fittings, bolts

and nuts, bicycle parts, cooking utensils,

drop forgings, electric fittings, engine
fittings, stoves and ranges, steam radia-

tors and railway fittings.

The final phase of the problem, which
now appears to have been solved, was to

make this material sufficiently ductile

to permit of its use on a scale commer-
cially profitable in the rolling of iron

and steel plates, structural material,

rails, or even wire.

Process of Immense Value

"Since the original discovery and uti-

lization of iron and steel," said Dr.

Hutchison, "there has been an unceasing
battle between man and the deteriora-

tion of iron and steel through oxidation,

or 'rusting,' as it commonly is called.

Witness the necessity for constant vigi-

lance and repeated paintings of such
steel and iron structures as the Brooklyn
Bridge, for instance.

"Imagine then the value of a steel or
iron possessing all the strength of or-

dinary steel or iron, but which can be
left without attention for generations c

time and even in the most humid o

'

climates.

"This wonderful material is known to

the metallurgical world as chromium. It

is found in crude state in many parts of
the world and as chromite ore is re-

duced in an electric furnace, producing
an alloy of iron and chromium, with
from 4 to 8 per cent, of carbon in it.

This high carbon product has been com-
mercially available for many years and
is used in the manufacture of automo-
bile axles, cutlery and other high car-

bon steel products to which the chromi-
um imparts great toughness.

"The production of rustless sheet iron

and wire and of low carbon steel, how-
ever, has proven heretofore commercial-
ly impracticable because of the until now
high cost of removing the carbon from
the ferro-chrome of commerce. Unless
the carbon is removed or reduced to a

very low percentage the addition of the

chromium to the molten iron or mild

steel carries with it so much carbon that

the resultant product is too hard to roll

into sheet and to draw into wire to meet
a market now dependent on galvanized

sheet and wire.

"A large use to which this new mater-
ial can be put is in the manufacture of

a low priced automobile which will not

have to be painted. There is no more
attractive finish than that of burnished

steel, which is imparted to this material

by the fabricating methods."

Another claim for this material is that
ships with hulls built from it will not
have to be docked repeatedly for scrap-
ing and cleaning of their bottoms, as
marine growths will not adhere to plates
rolled from the rustless iron. Neither
will it be necessary^ Dr. Hutchison de-
clared, to tar the rigging or to paint any
part of the ship constructed from this
material.

Dr. Hutchison quoted from a letter

to him from Charles M. Schwab, head of
the Bethlehem Steel Corporation. Mr.
Schwab expressed the opinion that if

this new product can be supplied in com-
mercial volume to the steel and iron
mills so as to enable them to incorpor-
ate it in their sheet and wire output
there would be a tremendous market for
it even though it might have to be sold

in competition at a price double that of
galvanized sheet and wire.

Dr. Hutchison is the president of Mil-
ler Reese Hutchison, Inc., an organiza-
tion with international ramifications.

Its New York office and laboratories in-

clude the fifty-first floor of the Wool-
worth tower.

NEW MOTOR-DRIVEN DISC
SANDER

The Oliver Machinery Co., Grand Ra-
pids, Mich., have recently put out a new
motor-driven disc sander to be known as

No. 182. It sands work up to 15 inches

in diameter and duplicating work up to

7 inches wide. It is portable and can
be placed near the operator and his

work. The disc-head is a one piece

iron casting, containing disc, disc shaft,

ball bearing end thrust and exhaust

fan and system, forming one complete
unit. The table is made of cast iron

9 x
/4 inches wide, 21 inches long and 37

inches high from the floor.

The column is made of cast iron, with
wide flange giving solid footing on
floor. The angle gauge operates in

table slot and is graduated from to

45 degrees both to right and left for

accurate setting. The switch is of push
button type, placed on column of ma-
chine.
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Progress in Manufacture of Malleable Iron
Improvements Are Noted But Further Developments Are Pre-
dicted—Air Furnace Designs And the Bunsen Burner Are Note-
worthy Advances—Continuous Type of Oven Also Discussed

By ENRIQUE TOLXEDA

FEW IF ANY consumers of malle-

able iron castings deny the fact

that within recent years there has
been a marked improvement, not only

in the physical properties of the produce,

but particularly in its uniformity. As-
suming this much is conceded, let us an-

alyze briefly the present situation with

a view of determining the prospect for

a further betterment of process and
product, and make inquiry as to how
future activities may best be directed

to bring about this result.

In the manufacture of malleable iron,

the metallurgical apparatus consists of

melting furnaces and annealing ovens.

These usually were built by men who
had but little knowledge of calorics and
who were further handicapped by ignor-

ance as to the chemical reactions that

were taking place during melting and
annealing. Inasmuch as the first re-

verberatories built were for the manu-
facture of wrought iron, it was but

natural that their design would be

closely copied. It is gratifying to note

that the camel back and other freak

construction inherited from this source

has almost entirely disappeared.

Air Furnace Thermal Efficiency

Let us inquire what recent changes in

design have accomplished toward the

cheapening and betterment of the pro-

duct. In regard to the former it hardly

can be claimed that the air furnace
thermal efficiency has (been bettered

except in a minor degree. Those who
are familiar with this furnace must
realize that in its present type it is of

necessity so very wasteful of heat that

without certain modifications to which
we shall shortly refer, little more can
be done to improve its efficiency. In

the best designed air furnaces now in

operation this does not exceed 10 per
cent. If the British thermal unit value

of the coal per pound is 14,000, then 90

per cent of the heat is lost, in part

through radiation, but to a much great-

er extent up the stack. Therefore of

the 14,000 British thermal units, only

1,400 are doing useful work.

The foregoing does not mean that no
substantial benefit has resulted from
the improvements that have been made
in air furnace construction because
such is not the case. However, these

improvements have operated to make
for greater certainty in uniformity of

the hard iron from heat to heat, rather

than in saving in coal. Much progress
has been made in this particular and it

is certain that this attainment is pre-

eminently of much greater importance

than a savng in coal, because of all

desiderata uniformity of the product

stands first. It can be stated therefore

that an improvement in product certainly
has resulted from such changes as have
been advocated and put into effect in

later air furnace designs.
Is there any hope that the efficiency

of the air furnace burning coal on a
grate can be improved by, say, 50 to 100
per cent, or the control perfected to a
point that will facilitate a still greater
uniformity of product than is possible
in the present day practice?

Proportioning Air Supply

One of the shortcomings of the air

furnace is. the proportion of the
secondary air supply admitted through
correctly inclinded tuyeres that pro-
trude through the furnace roof at a
short distance in front of the bridge
wall, in such amount as will provide for
the proper combustion of the volatile

combustible of the coal. It is manifest
that if there is a certain amount of
combustible passing over the bridge at
a particular interval of time there
should be admitted only the number of
pounds of oxygen that will just com-
pletely unite with this combustible, no
more and no less. If too little air is

admitted, combustion will not be com-
plete and fuel will be wasted, while if

too much is admitted, the condition will

be increasingly bad in proportion to the
amount of air in excess of that neces-
sary to secure complete combustion.

In practice the overhead blast de-
livers a constant quantity of air, and it

is clear that when the stoker shovels
in coal to renew the fire the volatile com-
bustible comes off with such rapidity
that jf.J:he air supply is just sufficient

to take care of this amount it would
be an instant before it wrould be so

greatly in excess of requirments that

from this point on the condition would
continually grow worse until firing was
repeated. An investigation of this mat-
ter through CO, determinations on var-

ious furnaces disclosed the fact that the

CO, was frequently as low as 9 per cent,

when it should have been near to 19 per
cent. Consequently, due to these un-
fortunate conditions, the air supply is

adjusted in such a manner, that on fir-

ing there is a strong reducing flame
and at the time when firing is to be
repeated the amount of air is not too

greatly in excess. If this indicates any-
thing at alMt shows that firing should

take place at very short intervals of

time when obviously the adjustment of

the secondary air supply can be more
accurately gaged.

It also indicates that it is highly de-

sirable that mechanical means be devis-

ed to deliver a constant small supply of

coal to the fire pot, in which event it

would be possible to quite closely ad-

just the air supply in theoretical pro-

portion for combustion. Thus far ef-
forts in this direction have not proved
fruitful.

The foregoing state of affairs is ex-
aggerated in those furnaces in which a
thin bed of fuel is used, a condition that
was general some few years ago, bar-
ring a few exceptions. Confronted with
these facts the author, in the air fur-
nace designs he has made, always has
arranged for a deep bed of fuel in order
to convert as much of the fixed carbon
on the grates to CO, a combustible gas
to the end that this would augment and
make more constant the amount of
combustible gas passing over the bridge
in any interval of time between one fir-

ing and the next. This allows not only
a more proper adjustment of the se-

condary air supply, but also makes pos-
sible the utilization of considerable of

the fixed carbon in the hearth, rather
than in the fire pot where it does in-

finitely less good. An attempt has been
made by the author to see if it would
not be practical to set up a CO, record-
ing instrument close to the furnace,
connected by an electrical device with
the damper in the overhead blast pipe in

such a manner that the damper could be
functioned by the movement of the re-

corder. This proved impractical be-
cause of the impossibility of securing a

recorder with quick enough action. That
is, the results shown on the instrument
at any instant corresponded to condi-

tions existing some four minutes pre-

viously, which obviously made this at-

tempt at control impractical. The
writer believes that there is little hope
of improvement in fuel efficiency, un-
less some one devises a practical me-
chanical stoker, makes use of powder-
ed coal, or resorts to some of the

schemes of which mention will be made.
The author does not believe that any
attempt yet made to construct a gas
producer integral with the furnace has

proved a success.

Intermittent Operation is Factor

One reason why gas producers in-

tegral with the furnace have not been
more generally adopted is the fact that

inasmuch as the furnaces are run in-

termittently, and it is essential that the

producer have a very deep bed of fuel,

too much unconsumed coal must be left

in the fire pot at the end of the heat.

Aside from this, steam is not used un-

der the grate and in consequence the

gas is very lean. If the furnace were
worked continuously the story might be

brighter in the case of those furnaces

in which this principle has been employ-

ed.

Moreover, the designs are faulty, for

the producer end of the proposition has

been practically such in name only. The
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author believes that in a properly de-

signed furnace of this type, a fuel ratio

equal to or in excess of that at present
attained through the use of powdered
coal is possible, provided two heats per
day are run. While this may seem at-

tractive, it should appeal only to small
plants that would not be justified, owing
to various circumstances in installing a

powdered coal equipment, in spite of

the fact that the installation cost would
be divided between the annealing ovens
and the melting furnaces. It seems
more than probable that as soon as cer-

tain improvements in the adaption of

powdered coal to air furnace work have
been made, this fuel will prove most
promising for use in this type furnace,
due to the high fuel ratio possible,

coupled with the attractive features of
less manual labor and better combustion
control.

In 1906 the writer was granted a
basic patent ("Art of Metallurgy No.
823,560") on what he deemed was an
improved type of air furnace, from the
operation of which it was quite confi-

dently expected a saving in fuel and
particularly a more perfect control,

could be expected.

Use of Waste Heat Boilers

Waste heat boilers have been used for
years in connection with puddling and
air furnaces'. In such cases, however,
the steam has been used in steam en-
gines for the operation of various kinds
of machines. When waste heat is util-

ized in this manner a saving in coal is

affected, but while this is *.rue it dees
not all to the efficiency of the furnace,
for the latter is designed to melt iron
and not to run machinery. If, however,
the steam from the boiler is used in a
steam turbine geared to a generator,
and the current from the generator run
to electrodes that protrude through the
sides or roof of the furnace, or into
fire-brick electrodes at high tempera-
ture, one in contact with the bath at
each end of the hearth, then the waste
heat can be converted by this means
into heat within the furnace, which of
course, will increase the furnace efficien-

cy directly as the amount of heat ab-
sorbed. Not only would this be accomp-
lished, but much more important still

the scheme admits of a much better
furnace control than is possible in or-
dinary air furnace work, as almost any
degree of super-heat can be obtained in

an extremely short interval of time and
at the exact moment it is needed.

In a fair-sized plant where numerous
furnaces are running at the same time,
steam could be used from the waste
heat boiler of one furnace to augment
that generated in the particular one
from which a heat is about to be tapped,
making the scheme elastic and adding
to the amount of current possible to ob-
tain in any interval of time. This
scheme would operate, or should, to al-

so shorten the heat and make possible
the obtaining of a greater number of
heats from one furnace.

Some seven years ago the author de-
signed a two-hearth reverberatory fur-

nace, after Pietzke, the substructure of

which rested on a standard railway
turntable center, in order that it could
be made to revolve between a fire pot
and stack that were permanently fixed.

In operation a charge is placed over the
hearths. As the gases pass over the

charge in the hearth next to the fire

pot, they must of necessity go through
the second hearth before they can reach
the stack. By the time the charge in

the hearth No. 1 is ready to be tipped, it

is expected that the charge in hearth
No. 2 will have been melted. Instead,

however, of tapping the heat that is

ready while the furnace is in its original

position, it is first revolved, for not only
can it be as successfully tapped when
next to the stack but this procedure re-

sults in allowing the partly finished heat
in the other hearth to receive the maxi-
mum temperature of the fire pot at the
earliest possible moment. A charging
platform of proper inclination and
height and of a capacity sufficient to

hold an entire charge is conveniently lo-

cated at one side in such a position as

to enable the furnace when revolved to

register with it. In this manner a

charge can be slid into the hearth within

a few minutes, this being facilitated

through the raising of a hinged section

of the roof and the special construction

of the platform. The same principle

can be utilized in other forms of con-

struction, as the rear hearth can be at a

higher level than the one in front of it,

and the molten metal which it contains

can be allowed to flow by gravity

through tap holes connecting the two
hearths. This scheme would do away
with the necessity of revolving the

furnace, but the charging wcul.d have to

be done in the usual way.

Design of Double-Hearth Furnace

The author also drew up designs for

a double-hearth with a common side

wall, the fire pot being located between
the separate flues of a stack that met
in one flue above the fire pot. In this

case the furnace would have to rest on
a track, in order that the two hearths
alternately could register with the fire

pot and one leg of the stack, while the

other stack leg was closed by a damper.
The writer has thought of one other

way in which it might prove practical

to make use of the waste heat from the

air furnace, which has to do <with the re-

actions that take place between steam
and incandescent carbon. In the op-

eration of a gas producer, the amount
of steam that is possible to use in ord-

er to enrich the gas to the fullest prac-

tical extent is limited, for if an attempt
is made to use an excess, the fire will

be cooled to a point that will prevent the

desired reactions from taking place.

When dry steam comes in contact with
carbon at a red heat, or over the tem-
perature that this signifies, it is decom-
posed into two combustible gases, viz.,

carbon by inert nitrogen so that the full

caloric value of the gases can be se-

cured. The importance of this will be

appreciated when it is stated that the

average nitrogen content of producer
gas is about 47 per cent.

If therefore, the space between the

rear bridge wall and the stack of an
air furnace be arranged so that a layer

of coke, protected by a thin gas-tight

brick covering, can be conveniently in-

serted and the ash withdrawn, or some
other arrangement employed that will

perform the same service, steam gen-
erated from a waste heat boiler can be
passed through the incandescent coke
and the gases withdrawn at the other
side and led by pipes to the front end of
the hearth at each side where they
would be consumed. A charge of one
ton of coke would be sufficient for quite
a number of heats, for the reason that
this amount of coke would yield about
120,000 cubic feet of gas having a B.t.u.

value of about 617 per cubic foot. As-
suming that the coal used in air furna-
ces runs 13,575 B. t. u's. per pound, one
pound of coal will be equivalent to 22
cubic feet of gas, or the 120,000 cubic
feet will equal 2.75 tons.

While the efficiency of the open-
hearth furnace is practically double that
of the air furnace it is questionable if

the melting can be done for half the
cost if the latter is replaced by the for-

mer. Where natural gas or coke oven
gas is available this can certainly be ap-
proximated, and to a lesser extent with
oil, but if a gas producer installation is

necessary, the interest on the invest-

ment, operation and maintenance, etc.,

will represent such a substantial figure

that the proposition may not look as in-

viting as it might appear at first sight,

particularly as the open-hearth furnace
itself costs something over $1,000 per
ton of capacity.

It is not believed that any worth
while improvements have been made in

open hearth furnace construction used in

the malleable iron industry. Is there a

chance? The author believes this pos-

sible. The Blaw-Knox Co., Pittsburgh
has control of a device developed by Mr.
McKune of the Steel Co. of Canada, the

object of which is not only to produce
a bunsen burner effect at the port, but
it enables the ports to be so adjusted
that they can best oe proportioned for

burning the fuel and allowing
the products of combustion easy
passage to jthe stack. The instal-

lation of such a device in prescn- furna-
ces would result n both economy and
better control. Both economy and uni-

formity would result if instead of melt-

ing the cold charge in the open-hearth
furnace, if it were melted in a cupola ad-

jacent to the furnace and either allowed

to run down the spout and into the

hearth by gravity, or the molten metal
introduced into the hearth by means of

a transfer ladle, thereby increasing the

furnace capacity, and reducing melting
costs, etc. The author has made this

suggestion many times in the past, but

it does not seem to have been attractive

to those whose plants would easily ad-

mit of this method of procedure. A
melting ratio as high as 10 to 1 could be
obtained in the cupola for the reason
that the molten metal would not have
to be given more superheat than is suf-

ficient to enable it to easily run down
the cupola spout or pour from a trans-
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fer ladle without serious skull. The
sole reason why cupola malleable is not

the equal of the air furnace or open-

hearth product lies in the fact that in-

asmuch as it is melted in the presence

of carbon, it is unavoidably much too

high in that element to produce a super-

ior product. If it were possible to con-

trol the carbon content in cupola hard

iron, this product would equal that made
in any other type of apparatus. There

seems to be a fear on the part of many
that cupola metal also would be too

high in sulphur. It is not difficult to

make grey iron castings in which the

sulphur does not exceed 0.070 per cent.

There are plants where the sulphur con-

tent is at times as low as 0.055 per cent.

In either the air or open-hearth furnace,

a much greater percentage of the sili-

con, carbon and manganese is oxidized

while the charge is being melted than

subsequently takes place. In other

words, if a normal oxidation of the im-

purities results during the melting of

the charge, there is little liability of

trouble from this time to the end of the

heat. The author believes that a more
uniform melting is possible in the cupo-

la than in the air or open-hearth fur-

nace, for the control is simpler. No
trouble is experienced in obtaining a

cupola product having a carbon content

of 3.00 per cent, and if just previous to

the time the molten metal from the cu-

pola product having a carbon content

nace, sufficient steel is charged into the

hearth to lower the total carbon by a

proper amount, no trouble should be

experienced in connection with this

proposition.

The use of the Stoughton oil-fired

cupola would enable both the sulphur and
carbon to come under better control and
this would be the logical cupola to use.

Some plants have as many as six open-

hearth furnaces and melt a large daily

tonnage.

Use of Coke Oven Gas

Taking into consideration the high

cost of fuel oil, the fact that the price

of natural gas is constantly soaring,

coupled with the cost of installation of

producers, etc., it is practical in such

plants to lower the fuel cost through the

installation of a number of small by-

product coke units, provided they are in

a locality where the sale of

the coke and other by-products is

easy. The gas could be used in

the open-hearth furnaces and an-

nealing ovens, as well as for running a

gas engine to generate electricity for

power and light, and if necessary, for

heating purposes. Certain companies

make a business of selling the various

by-products on a commission basis.

Probably the greatest advance toward

improvement of product chargeable to

change in apparatus has been made in

the case of the annealing oven construc-

tion and control. In this particular, and

this actually is the heart of the process,

great strides have been made within the

past few years. Not long ago condi-

tions in the annealing department could

not well have been worse. This state-

ment is not too sweeping because al-

most every principle was violated. Those
concerns whose ovens were under pyro-

metric control could be counted on the

fingers of one hand; now the number
who are not thus equipoed. at least

among the numerous concerns with
whom the writer is acquainted, could be

counted in the same manner. An un-
derstanding of the reactions that take
place during the anneal illustrated the

absolute necessity for positive control at

temperature as well as during cooling.

Four years ago few if any ovens were
insulated; to-day practically all new ones

are so thoroughly insulated that a per-

son can hold his hand on the outside

plates without discomfort. While this

obviously makes for fuel economy, the

more important matter is uniformity of

temperature throughout all parts of the
oven. Greater care is being exercised

in damper and ash pit door construction

and freedom from leakage throughout,
in order that the cooling down from
temperature can be gaged with nicety.

The sloping roof has made possible

the avoidance of excessive heat at the

bridge wall, and has resulted in an even-

ing up of the heat at the front end of

the oven. The building of the ovens in

single units, with the stack or stacks on
the inside has not only served to cheap-
en construction, but obviously has per-

mitted the oven to be brought to tem-
perature more quickly. This also serves

to greatly lessen the smoke nuisance.

The solid floor has replaced the com-
plicated and costly under-floor flues. It

now is the general practice to have but

two short underground flues, one at

each side of the oven, leading to the

stack.

In the author's latest design, in which
he has used a gas producer "fire-pot in-

tegral with the oven, a sloping roof

over the oven proper and stacks within

the oven, there are no underground
flues whatever. The main side flues

which carry the products of com-
bustion to the stack are built on
top of the oven side walls where they

may be easily inspected at any moment.

Opportunities for Young Men
Discussing the problems of plant or-

ganization, it can be stated that a bet-

terment of the product, particularly in

regard to uniformity, can in part be
credited to the changes that have taken

place in personnel. It is inevitable that

the young must in the natural course

of events succeed the old, but in this

case the industry has profited to a much
greater extent than ordinarily would be

understood through this platitudinous

statement, for the improvement has not

resulted so much through the increased

energy and enthusiasm of youth as i

has to the fact that these men have en-

tered the game fortified by the technical

fundamentals which the older men lack-

ed. Just how important this scheme of

procedure appears to the American
Malleable Castings Association can be

illustrated by the following:

"This association has decided to es-

tablish a Bureau of Inspection, the ob-

ject in part being in the nature of a

guarantee to the purchaser that the

castings of the membership will be in

every way as represented by their test

bar reports and their claims in general,

but equally important it is proposed that
the men selected as inspectors shall

possess a technical education and that
they show promise of executive ability

in order that they become logical candi-
dates for vacancies at the various
plants. Before starting in on their
work the men must take a preliminary
course in the metallurgy of malleable
iron in the author's laboratories, and a
subsequent course in inspection at a num-
ber of the plants in order that they will

be competent from the start."

The author feels confident that future
advancement in this industry must come
in large measure through improvements
in metallurgical apparatus. An at-

tempt has been made in this paper to

show that creditable progress already
has been made and it has been indicated
that further developments are more
than possible of attainment. This paper
was written with the idea of stimulating
interest and inspiring activity in this

particular direction.

Bright Future Awaits Malleable
Industry

The rationale of the process ha9 been
pretty well worked out and such mat-
ters are pretty well in hand for the

black heart type of product, but caution

must be exercised if future develop-

ments give promise of a modification of

this type of product, for the one vital

thing to keep in mind at all times is the

matter of machinability. It is in this

particular that malleable iron excels and
no change in character of product will

be able to successfully replace the oth-

er, whose characteristics operate to

nullify in the least this valuable and uni-

que property.

What, then, are the possibilities for

the near future? Possibly the following

simile will answer this question: When
a juggler starts to learn his tricks, he
begins with simple stunts which he
awkwardly muffs and fumbles until

through lengthy practice he masters the

first one. He practices the first with
two balls, then with three, and then four

and finally he finds that he can use six

with as much ease and accuracy as two.

We are in his position exactly. We
started with low ultimate strength and

elongation, made many muffs as we
raised the standard. Some weeks ago
we received a standard tensile test bar

among other excellent ones, that show-
ed over 60,000 pounds ultimate strength

and 33.5 per cent, elongation. This

means that while we can now juggle

four balls at the present time with great

accuracy and do fairly well with five,

we can only do the six-ball trick on ex-

tremely rare occasions. We have prov-

ed however that the trick is possible of

accomplishment and if it can be done

once, it can be done practically all the

time, although only at the cost of pa-

tience and practice. When this time

comes double your capacity, for there

will be an unlimited demand for a gua-

ranteed product of such strength and

ductility.
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PLATING AND POLISHING DEPARTMENT
Question.—Several months ago we

equipped our large tank for a hot nickel

solution. The solution used identically

the same as we previously used cold

with one exception, the density of the

present solution is about double the for-

mer solution. With either of these sol-

utions operated at normal temperature
of air in the plating room we can pro-

duce a beautiful white background on
our stove castings in one hour, in fact

the dense solution yields white deposits

of nickel in twenty minutes. Now, if we
heat this concentrated solution to about
100 degrees Fahr. the deposit is dark,

a dull gray, and the backgrounds are

anything but pleasing to the eye. If

the temperature exceeds 100 degrees
the deposit is actually valueless as a

finish for stove castings. This dense
solution was diluted to the density us-

ually employed with ordinary double
sulphate bathsi and the results were
equally as unsatisfactory, although of

a slightly different character. We have
experimented with the hot solution in

an endeavor to improve results without
adding chemicals to the solution. We
have failed to get the white back-

ground. Will you kindly advise us of

a method which will permit the use of

a hot nickel solution in the production of

silvery white backgrounds on gray iron

stove castings?

Answer.—Hot nickel solutions have
their disadvantages as well as their

advantages, and the dull, dead appear-

ance of the nickel deposits from hot so-

lutions is a distinct disadvantage when
these solutions are used for plating

stove castings which have backgrounds.

We have succeeded in producing very

fine results by using five ounces of boric *

acid per gallon of solution and nickel

chloride instead of the more common-
ly employed conducting salts, and us-

ing care in the maintenance of a solu-

tion temperature of 80 degrees. It has

been observed by numerous platers that

hot nickel solutions "throw" better at

moderate temperatures than at extreme-
ly high temperatures. An ordinary
nickel solution which yields bright de-

posits at 65 degrees Fahr., will usually

yield very satisfactory white deposits

when operated at about 80 degrees

Fahr. If the temperature is increased

to 90 degrees the deposits may become
darker in tone, and at 100 degrees a blue

shade spoils the appearance of the fin-

ished casting. Much depends upon the

current density employed. We would
suggest that you operate the nickel so-

lution at about 80 degrees with a cur-

rent density of approximately ten am-
peres per square foot. Boric acid not

in excess of 5 ounces per gallon of solu-

tion will aid in getting the silvery

whiteness you desire.

• * • *

Question.—I am arranging a plating

plant to process an output greatly in

excess of any previous year's record.

It occurred to me that possibly a com-
bination copperi solution would be a
valuable solution to instal. Our pro-

ducts consist of sheet metal stampings
soldered when assembled, the plating

operation is performed on the assem-
bled, article. Would the solder cause

us trouble either directly or indirectly?

We cannot use an electric cleaner on
some of our goods because the solder

is attacked. Would the action be sim-

ilar in the copper solution containing

appreciable percentages of cleaning

compounds?

Answer.—The copper-cleaning solu-

tion may be prepared so that soldered

articles may be cleaned and coppered at

one operation with perfect results if

care is exercised in the introduction of

the cleaning compound; an excess is to

be avoided. The cyanide content will

probably be required to be greater than

when plain sheet iron or steel is pro-

cessed. The only cases of failure in

cleaning and coppering soldered articles

in one operation which have come to our

attention were caused by the careless

use of solutions originally prepared for

processing plain steel or iron; the

caustic properties of the cleaning com-

pounds were responsible for the trouble.

When these solutions were reconstruct-

ed by the addition of copper salts and

cyanide and operated at lowest possible

temperature consistent with respect to

cleaning, success followed. If the two

or three bath method of cleaning is used

the real damage may occur in one of

the cleaning solutions previous to intro-

duction into the copper solution. Per-

sonally we- favor the employment of a

good cleaning solution which acts quick-

ly, say thirty seconds, then transfer di-

rectly to a well-balanced copper solu-

tion free from sodas o r cleaning com-

pounds, a simple copper carbonate or

copper cyanide and sodium cyanide so-

lution, operated at approximately 200

degrees Fahr. with 5 volts. Strike with

highest possible current density, and if

a heavy deposit is required for buffing

reduce the current to about 10 amperes

per square foot. A ten-minute deposit

at this speed will suffice for all ordin-

ary purposes. Solder, if present on the

surface of iron or steel articles, will be

attacked by almost any alkaline clean-

ing solution if the treatment is prolong-

ed beyond reasonable limits. A mild

cleaning compound may contain some

caustics and ruin a soldered article if

employed as an electric cleaner. Us-

ually the period of cleaning is permitted

to continue too long. One-half minute

should be siuffiicent. If 5 volts will not

do the job, increase the time of treat-

ment. One operator we have met who

is very successful in plating soldered

articles uses a solution of: hydrochloric

acid, 25 parts; sulphuric acid, 25 parts,

and water, 50 parts, with lead strips as

cathodes, and the soldered articles as
anodes, 10 volts and 15 seconds' treat-

ment gives the surface a clean condi-

tion, which is evidently the correct

thing. The quickness with which this

treatment is performed is probably re-

sponsible for much of the success at-

tending ,the operation. Unless you are

required to finish the soldered articles

in copper we would advise the total elim-

ination of copper-plating, as equally as

perfect results may be obtained by
nickel-plating direct on the steel, and
less operations are required, and the
chances of failure are decreased with
each reduction in preparatory opera-
tions. Try this first.

Question.—Please inform me of a
method which I can use to produce a

steel grey color on brass. The deposit
or coloring film must permit of reliev-

ing on portions of the articles. Nickel
flash does not meet the requirements.

Answer.—Try an arsenic solution

composed of 10 ounces of white arsenic,

4 ounces of white stick caustic potash
in 1 gallon of soft water. Dissolve the

potash in hot water, add the arsenic and
boil the solution until the arsenic is

completely dissolved. Pulverize the ar-

senic before adding to the solution. In

case complete solution of arsenic is dif-

ficult a small quantity of the substance

remaining undissolved will do no harm,
but it must be remembered that the un-

dissolved portion does not aid in the

results required. Use solution cold with

a current tension of from 2 to 3 volts.

A ten or twenty minute deposit will be

quite sufficient for your purpose; lac-

quer after relieving.

Question.—Admitting my inexperi-

ence, but assuring you of my sincere de-

sire to master the problems which be-

set me daily as I operate two nickel-

plating tanks in a small shop. I wish

to ask for your opinion on a matter

respecting current strength in plating.

We have been plating 400 sheet brass

stampings strung on copper wire per

load, with 100 ampere of current; time

of plating was one and one-quarter

hours. Now we plate the same brass

stamping on holders made from wire,

and find that we can place 600 pieces in

the tank per load. I have not been able

to adjust the current so that a deposit

of IVi hours would withstand the buff-

ing. Can you suggest anything which

might assist me to get a deposit equal

to that obtained on copper wires and

in the same time or less?
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Machinery will Revolutionize the Foundry
The Writer Sees in the Future, the Foundry Worker Holding His

Head Up on a Par With Those of Other Departments

THAT MACHINERY will ultimate-
ly revolutionize the foundry busi-

ness, the same as it has done with
practically all other branches of indus-
try, is an indisputable fact, but just how
soon is of course a matter of conjecture.

From the point of view of the conscien-

tious, hard-working molder, the time
should be postponed to some indefinite

period, but to the studious, deep-think-
ing, progressive molder, who has care-

fully weighed all the arguments, both
pro and con, it must certainly be appar-
ent that if the foundry, the molder and
all things appertaining thereto, are not to

be relegated to the archives of the for-

gotten arts, molders must shake off their

antipathy towards improvements and
give all the encouragement in their

power towards making the foundry busi-

ness a profession to be proud of instead

of the joke that it now is. Everyone
marvels at the molder for slaving him-
self the way he does in this twentieth
century, while other mechanics and even
laborers, prefer to watch a machine do
the work.

Hod carrying, cement mixing, trench
digging, in fact everything in connection
with the building trades, which can be
switched over to the machine has been
switched over, yet it has not lessened

the demand for builders, laborers, nor
reduced their wages. Now to get back
to our own work: let us leave out the
matter of brute labor and just talk

about skill. How does the molder com-
pare with the machinist? Let us first

look at the machinist and see what he
has to do. He turns shafting, faces off

pulleys, bores out cylinders, etc. These
are all plain straight jobs, right in front
of his eyes, where he can see every
move that he makes, and where a mis-
take could not be anyone's fault but his

own, and still the machinists are in de-
mand and are well paid. Machinery
did nor drive the machinists' trade out of
existence. On the contrary it improved
it the same as it improves every trade.

Now as regards the molder, doesn't
his work call for just as high a degree
of skill as that of the machinist? Mold-
ing a cylinder or a pulley is just as big
a' trick as doing the machine work on
them, and in addition to the ordinary
skill which is called for in other trades,
the molder is called upon to work, as it

were, in:, the dark. He cannot see
everything staring him in the face, as
is the case in the machine shop, but he
has to rely on his skill and experience
to guide him in setting his cores and
closing up his mold. Now if machinery
is devised, which will do the labor por-
tion of the molding and leave the skilled

part to the man, it will not put men
out on the street, any more than it did
in the machine shop, neither will it re-

By D. McNUBB

duce the wages. It will simply increase
the output of the foundry with the same
number of men, and thereby make pro-
duction less expensive and increase the
demand for foundry-work.

But, like the machine shop, there will

always be jobs which call for a much
higher degree of skill than others, and
the molder who can take his hand tools
and do work which calls for this system
of molding will be in the same class as

the machinist who can work at a vise

and do hand fitting. Now the class of
machine shop work which I have men-
tioned, such as turning, facing and bor-
ing straight work is of course the
simplest kind of machine work which
the machinist is called upon to per-
form, and of course in the foundry there
are innumerable jobs of equally as sim-

ple an order, but in the machine shop
the machine does it, while in the foundry
the man prefers to do it himself.

In large manufacturing plants where
thousands of duplicate parts are re-

quired, the automatic machine removed
the need of skilled machinists, even to

the extent of permitting women and
children to operate the machines, but
usually employing a more or less un-
skilled class of workmen. This state

of affairs will of course exist in the

foundry, and does exist even in foun-

dries where machines are not used.

Where the simplest class of molding is

done and where a large day's output is

expected, the man who works entirely

by hand is certainly not getting much
out of life, whereas, if he had compress-
ed air, electricity, etc., to do the heavy
work he would have a much nicer job.

I, as a molder of the old hand-work var-

iety, have come to the conclusion that

if I had it to do over again, or worked
in the foundry at all, I would not drag
myself to pieces, as I have done in the

past, if I could avoid it. There are

three things which I never admired
about a foundry, viz. shaking out molds,

carrying iron to pour the molds with and
lifting until my eyes bulged out. To
this might be added cutting over sand
heaps, shovelling sand into molds and
ramming the molds. Now none of this

work calls for much skill and every bit

of it can be done by power, and I can-

not see for the life of me why molders
should object to its being done that way.
My own pet hobby is the purifying

and conditioning of the air in the foun-

dry, and when this is accomplished, and
the men are not always sticky with

sweat, and covered with black dust,

which sticks to the sweat, making them
look like demons, there will be one long

step in the direction of the proper kind

of efficiency.

It is no my purpose to enumerate the

different labor saving devices which are

on the market, nor yet to make definite

suggestions regarding possible improve-
ments, but still I am convinced that any-
one who cares to look into matters with
an unbiased mind, will agree that sand
can be tempered by machinery and de-
livered to the molds by clam shell buck-
ets, or by sand conveyors of some kind,
more easily than by the shovel in the
hands of the molder. A jolting machine
will do some classes of work far bet-
ter than can possibly be done by hand
and will get the job out of the way
and make room for the next one in a
much shorter time than it could be done
by hand, and at the same time save
expense and also the drudgery of the
molder.

Power squeezers, pneumatic rammers,
pneumatic hoists for lifting copes and
drawing heavy patterns are certainly
superior to the hand ramming and "arm-
strong" method of lifting.

As I have often pointed out there are
jobs in the foundry, the same as in
every business, where, skilled mechanics
are indispensable and where hand work
must be resorted to, and the demand
for men to fill these positions will al-

ways be greater than the supply. But
apart from these jobs there are the
other lines, such as farm implements
for example, which were formerly done
entirely by hand. This class of work
never appealed to me, but I have tried
it out and can speak from experience.
I worked one season in a large plow
shop, and my job was that of molding
a wheel. It was considered to be one
.of the best jobs in the shop, although a
little bit heavy. That is what I was
told when I was preparing to make a
start. The pattern was made of cast
iron and weighed 70 pounds. It was
fitted to a follow-board, which added
some 40 pounds more to it. The flask
was about 30 inches in diameter and I

used to put the sand into the drag with
a shovel, and then between the shovel
handle and the butt of the rammer, I

made it secure. I struck it off with a
straight stick and bedded on my bottom
board and clamped it up. Now any-
body with a genius for mathematics,
can easily figure out that this much
of the mold would weigh pretty close

to three hundred pounds, that did not

matter. It was wrong side up and had
to be rolled over and I was the man
who was paid for doing it, so over it had
to go. The cope now had to be done
in a similar manner with the shovel

and rammer, after which I had to call

my partner to assist me to lift it off.

The seventy pound pattern, I had to

draw alone, and then get my partner

to help me to close up. Now in making
that mold I had four good heavy lifts,

besides lifting for my partner in return

(Continued on page 39)
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Foundrymen Should Know Cost of Operating
The Manufacturer Who Sells His Products Without Knowing-
Cost of Production is a Menace to Honest Business—Cost Keep-

ing is Not a Luxury

By ROBERT E. BELT

The following paper read at the con-

vention of the National Founders' As-

sociation, New York, by Robert E. Belt,

secretary-treasurer of the American
Malleable Castings Association, intro-

duces a subject which is too frequently

neglected.

To foundrymen, the subject of costs

has not the same general interest as

have other subjects which seemingly are

more closely related to production or to

profits. When the matter is carefully

analyzed, however, the question of what
it costs or will cost to produce a partic-

ular type of casting and at what price

it can be sold is more closely related to

the objects of conducting a business,

namely profits, than any other" subject

to which the foundryman is required to

give consideration. The effect of costs

on the profit and loss statement is a

most direct one and a distorted relation

between costs and selling prices produc-

es a serious situation. The longer the
executive is in ignorance of a disturbed

relation between costs and selling val-

ues, the more serious the situation be-

comes.
Accurate cost information is undeni-

ably the only true basis upon which to

make prices, and arbitrarily quoting a

price irrespective of the actual or of the

normal cost of production almost in-

invariably produces bad results both to

the individual company and to the indus-

try as a whole. The foundryman's
most dangerous competitor and the in-

dustry's greatest menace is the fellow
who is selling his product without a

knowledge of its cost of production. It

is obvious that one should know the cost

to produce each kind of work he manu-
factures, as competitive conditions are
seriously disturbed where losses on one
or more kinds of work are recovered
from profits on other kinds of work.

Practically all foundrymen recognize
the importance of accurate and depend-
able technical information in the man-
agement of their plant; of determining
the constituents and properties of their
iron, and of melting under laboratory
control; of the advantages of paying la-

bor on the piece-rate basis; of the ad-
vantages of machine moulding over hand
moulding; and the importance of modern
methods of handling- and conveying ma-
terials. While foundrymen aclmit that
there are advantages in the more modern
technical and physical methods, they are
extremely slow to admit that there are
equal advantages to be derived from
modern office methods—methods by
which the operating efficiency of the

foundry can be watched and by which
true costs of the product can be deter-
mined. No matter how modern and im-

proved may be the technical end of the

business, its successful conduct is not

assured unless the cost of the various

c'asses of product is known and the pro-

duct disposed of at a figure in excess

of cost. The successful conduct of any
business depends upon selling the pro-

duct at a profit, and in order to be sure

one is selling at a profit the accurate

cost of what he is selling must be

known.
Experience has demonstrated over and

over that in the production of castings

it is not safe to base a selling price on
an average cost. In a jobbing foundry,

the cost of the work of no two customers

is the same; the cost of no two patterns

of castings is the same. With almost
every order, conditions vary, and the

cost of production always varies with
the conditions. The variations in cost

should be known, studied, analyzed and
watched.

Whether the product is grey iron, mal-
leable iron or steel castings, the most
satisfactory cost in a jobbing foundry,
in my opinion, is a cost on each princi-

pal pattern of casting. The first im-

pression is that to get a quarterly or |a

month'y cost on each principal or long
running pattern of casting would involve

an immense amount of clerical work. Ex-
perience proves that is not the case,

particularly where the cost system is

free from complications and from hair-

splitting refinements. The manufacture
of castings is not a complicated process

and I have never been able to see why
the accounting need be more complicated

than the manufacturing process itself.

Next best to a cost on each principal

pattern of casting is a class cost, the

castings being classified by weight per

piece divided into plain and cored classi-

fications. For grey iron foundries en-

gaged on light work of not extremely
dissimilar types the weight classifica-

tion for costing purposes usually gives

fairly good results.

Adequate costs, apart from their val-

ue for price making purposes, are an in-

dex of operating efficiency. With pro-

perly prepared costs, the relative effic-

iency of the different departments of *
foundry can dl watched and compared.
The current results obtained in each de-

partment can be checked against those

obtained in the past, thereby showing
increases in efficiency, or the reverse,

and the results of improvements in plant

practice. Complete and properly de-

signed cost statistics will be found to

exercise the important and productive

function of lowering costs and holding

them at the lowest possttVe level.

Foundrymen who have not installed

cost systems ordinarily have a number

of reasons for not doing so. One of

the objections is the feeling that exists

in the minds of many that their particu-

lar business is so different from others

that no system which could be operated

in a practical manner would give them
dependable results. It is true that some
lines of foundry production and foundry

practice lend themselves more readily

to the determination of costs than others,

but it is also true that no line is so com-
plicated or the plant organization so

complex but that a workable system can

be devised and operated in a thorough-

ly practicable manner which will

give reasonably accurate results.

The most common objection is that of

the expense of operation. Many foun-

drymen are of the opinion that a cost

system means an interminable amount
of detail and red tape and the employ-
ment of a number of additional clerks.

It is true that some extra labor may be

required, but not to the extent that most
foundrymen believe. There is in nearly

every office that is not systematized,

and where costs of production are not
determined, sufficient unproductive

clerical work to cut down the extra la-

bor to a minimum. In many foundries

where the office work has been system-

atized, and where payj-oll and cost work
have been unified, it has not been neces-

sary to employ any additional help at

all.

The foundryman who is. fortified with
an accurate knowledge of his costs of

production always has an advantage.
Every foundryman should know his

costs, regardless of cost methods. It is

far better, however, if each distinct

branch of the industry were to adopt
uniform methods, as unfortunately, dif-

ferences in accounting methods do pro-

duce different results.

The maximum economies in the pro-

duction of castings are verp largely .the

result of a study of comparative costs

of production, thus enabling the manage-
ment to maintain a standard of effic-

iency in keeping with the more efficient

results. The most conclusive proof of

the value of accounting from an oper-

ating standpoint is the fact that one of

the first moves made by a large corpor-

ation or holding company operating a

number of plants manufacturing a given
product upon acquiring an additional

plant is to change over the accounting
system to the uniform one in use at the

other plants of the company. No large

corporation to-day attempts to conduct
its business with non-uniform methods
of accounting, or in other words, with-
out a comparison of costs at the differ-t

ent plants. It is imperative that a com-
parison be had as only in this way can
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the re'ative efficiency of the different

plants be determined. If operating in-

efficiency is disclosed in this way in a
large corporation operating various

plants, should not the same be true in

an entire industry, or in a distinct

branch of an industry, through the use

o. similar methods?
the advantages to an industry of uni-

form accounting methods from the

standpoint of unfair competition are of

equal importance. There is a form of

competition to which a foundryman can-

not object, even though it cannot be met,

and that is the competition of the man
who prices his work on the basis of cost}

and whose lower price reflects advan-
tages by reason of efficient methods of

production. The competition, however,

to which objection can be rightfully rais-

ed is that of the man, who, having no
dependable knowledge of his costs sets

prices which preclude the possibility of

there being an adequate profit in the

business for anyone. It is this situation

that a knowledge of costs largely cor-

rects for rarely does a man price a pro-

duct at less than cost when he knows its

cost, but if he does not know its cost the

price unknowingly may very likely be
less than cost. Uniform accounting,

which recognizes the fundamental prin-

ciples applicable to cost-finding in the

particular industry, has the effect,

therefore, of reducing unfair and unin-

telligent competition, but uniform ac-

counting in itself does not regulate

prices and does not in any measure re-

strict competition.

The adoption of uniform accounting

methods, does not mean uniform costs.

There are and always will be differences

in cos.s of production. It is natural and

right that there should be differences

in costs, but such differences as do ex-

ist shou'd represent actual conditions re-

sulting from better plant organization,

higher efficiency, more favorable loca-

tion, and other operating factors. In

the industries where uniform cost meth-

ods are recognized and followed the

members know that differences in costs

are due to operating factors as their

costs are built up in a like manner and
that they include like elements of cost.

In competition the companies can feel

that they are competing on an equal ba-

sis and have the satisfaction of knowing
that they will not be called upon to meet

a ridiculous price that has been based

upon widely different costs determined

in an entire
1

y different manner.

The conditions that were found to ex-

ist in one of the branches of the foundry

industry prior to an effort to improve

and standardize cost methods are typical

of conditions in other branches where no

special cost educational efforts have

been made. About three years ago, in

the branch of the foundry industry re-

ferred to, a test was made of the com-
petitive conditions which resulted where
concerns were either using different ac-

counting methods or guessing at their

costs. Two castings each were furnish-

ed forty-three different foundries which

were asked to quote on an inquiry for

10,000 pieces of each pattern and to give
their total estimated cost of production
on the basis of $40.00 iron delivered.

With the actual castings before them
and the price of iron fixed you would not
expect any great variation in estimated
cost; but here is the result of the in-

quiry: Of the forty-.hree cost estimates,
on the one casting, about one-half show-
ed a fairly narrow range—from about
7Vic to 8 Vic per pound. Those were the

foundries that were in a position to pre-
pare an estimate on some more or less

accurate basis. The variation in the es-

timated costs of these particular twenty
odd foundries did not cause any special

concern. It was the other half of the
concerns, barring a few unreasonably
high estimates, which were the ones that
were crippling the industry through the
establishment of a price which precluded
anyone from getting business at a living

price.

As compared with a normal and fair

cost at that time (on the basis of $40^)0
iron) of about 8c. per pound, there was
one estimated cost of a fraction less

than 5c; another at 5%c; and six others
under 6%c. Excluding one abnormally
high estimate, the range of the forty-
three cost estimates was from 4.9c. per
pound to 11.6c. per pound.
On the other casting, a more costly

one to produce on account of its lower
output per molder per day, the cost es-

timates were still considerably wider.
Here again, the estimates of the com-
panies which has dependable records up-
on which to base their estimates did not
vary widely. They were from 12V2C to

14c. per pound. Compared to these nor-
mal estimates, there was one of 8.3 and
another of 8.6c. Of the forty-three

foundries estimating on this particular

casting (all using $40.00 iron as a base),
there were two estimates over 20c. per
pound, and six estimates under 10c. per
pound.
With conditions such as those existing,

is it any wonder that the foundry indus-
try is a hazardous one and that a good
proportion of the aggregate tonnage,
under normal conditions, is produced
without profit ? Is it any wonder that
there is so much dissatisfaction among
customers when they learn that others

in their line are securing their require-
ments of similar castings from a trust-

to-luck foundry at prices fifty per cent,

less than they are paying? There prob-
ably isn't another industry where there

is so much "shopping around" for prices

as there is in the foundry industry and
this is the direct result of a knowledge
on the part of buyers that many foun-
dries do not know their costs and that

probably they will be able to get their

requirements from these shorter-sighted

ones who just naturally know their costs,

and who manage to exist for a time ah
least by selling without profit.

The investigation referred to, apart
from disclosing ihe futilitv of meeting
prices which were made without a rea'i-

zation of the actual costs of production,

revealed the fact that there was almost

as much variation in the estimated cost

of moulding as in the estimated over-
head; that there was as wide a range in

the price that the moulder would be paid
per mould for moulding as there was in

the total estimated cost. In the same
locality, where practically the same la-

bor rates prevailed the moulders' pfrice

per mould for the same sized flask

woud vary as much as four cents, or the
equivalent of $20.00 per ton in the final

cost of the casting.

A study of this importatnt cause of

variations in costs as among different

plants disclosed that piece prices in most
loundries—the foundation of costs

—

were determined by rule-of-thumb meth-
ods and that there was no common basis

upon which different plants could deter-

mine an equitable piece price for mould-
ing a given type of casting. An effort

was made therefore, to determine piece

prices for moulding in a somewhat scien-

tific manner along basic lines' or stan-

dards which would be of general applic-

ation.
,

For bench or squeezer moulding, as
an example, it was found that the mould-
ing price per mould could be based on
a series of well defined operations or

factors, such as the cubical contents of

the flask, the number of cores and chills

.0 be set, the handling of the pattern and
flask, etc. These, in the main, costitut-

ed common factors and a standard value

was placed upon each, such as a factor

of 30 for each 1,000 cubic inches of flask

content up to 2,000 cubic inches, a factor

of 50 for each 1,000 cubic inches in ex-

cess of 2,000, a factor of 2 for each small

core set, 3 for each moderate size core

set, 4 for each large core and 8 for each
complex core, a factor of 12 for handling

a plate pattern of all the factors ex-

pressed in cents represented the relative

value of the particular job. To reduce

the sum of the factors to a price reflect-

ing the prevailing wage scale of the lo-

cality, all that was required was to mul-
tiply by a coefficient which would pro-

duce the average desired earnings per
hour.

The above plan is in successful oper-

ation by a large group of foundrymen
and it is assisting materially in the

standardization of plant practices and in

the e'imination of artificial differences

in costs. It is only another effort for

the establishment of equitable earnings

of employees and for the maximum re-

duction of guess, work in one of the chief

elements in the cost of a finished cast-

ing.

The principal reason, I think, that cost

information has not attained the position

in the foundry industry that it rightful-

ly occupies, is the belief of the average
foundryman that any kind of help is

good enough for the office; that an of-

fice boy in a year or two is fully equip-

ped to take charge of the company's

cost work. This is a serious mistake,

particularly as most foundry executives

have neither the time nor the inclination

to analyze costs in order to determine

the conditions which resulted in an un-

usually high or an abnorma'ly low cost.

This is the work of the accountant fpr
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the assistance and enlightenment of the

executive and it is not the work of the

evecutive. It is this phase of cost ac-

counting—the real object and purpose

—

in which the so-called accountant is so

often deficient and as a result, unless

the executive realizes the accountant's

deficiency he is most likely to decide

that costs are of little value and that

the work of the accountant is unproduc-

tive.

The shortcoming, primarily, is the ac-

countant's, and secondarily, the execu-

tive's. The cost accountant who neg-

lects the proper application of his work

and is not inclined to read and analyze

and present his findings, is not filling

his mission and the executive who con-

dones the omission of that essential

in the accountant has either never been

awakened to the possibilities of accurate

and complete business information or is.

deficient .as an executive.

There are many foundry executives

who manifest but little interest in cost

results and when the accountant is of

the same trend of mind, it is not at all

surprising to find a feeling which is ad-

verse to cost work. This latent faculty

of the executive, however, is easily and

quick'y exercised when the accountant

presents the results of his work in a

manner which means something to the

executive. When the executive sees th > r

accurate and complete cost information

results in the reduction of expenses or

in an increase in selling prices, he is go-

ing to realize the importance of the

work.

The writer well recalls one executive,

the president and general manager of a

large foundry, who until recently had
always looked upon the expenses of his

small cost department as a necessary

evi', but who has completely changed his

conception of costs and their value

through the employment of a chief ac-

countant who has a realization of the

purpose of costs and who presents his

information and results of his findings

to the executive in a clear and convinc-

ing manner. To-day this executive looks

forward to the monthly statement of

costs with more concern than to any
other statement which passes over his

desk. He sees where the current cost

reports mean and have meant greater

profits and to-day when the manage-
ment of this foundry wants to know the

effect on costs of the acquisition of nejw

equipment or of the installation of a

moulding machine for a particular job,

it is the accountant from whom data

and an opinion are requested and it is

largely his findings which determine the

action of the executive. ,

The question of what the foundry cost

accountant can or should do to reap the

most benefits from his labors and thus

to be of the greateset service to his em-
ployer is one somewhat difficult to ans-

wer, as conditions vary. Generally

speaking, however, the work of the ac-

countant shou'd at least cover two fields,

namely, ascertaining costs, and present-

ing them in an analytical and compre-

hensive manner. These are the account-

ant's essential duties.

The department of the foundry man-
agement for which an analysis is made
will largely determine the nature and
character of the accountant's report.

Generally, an analysis and report should

be made for the operating or manufac-
turing executive, for the sales executive,

and for the general administrative ex-

ecutive.

The operating executive of a foundry
should be furnished with current com-
parative unit costs in sufficient detail

to clearly illustrate the factors influenc-

ing cost fluctuations. Departmental la-

bor costs comprise the most fruitful

source of statistical and analytical in-

formation which can be furnished the

plant management. Unit labor costs of

the several departments can be readily

shown from which the operating execu-

tive can easily see exactly where the

labor costs were abnormal. They should

be presented in comparative form, show-
ing increase or decreases in cost unit

of product, and it is well to chart the

cost trend for a period of months. In

addition to presenting comparative costs

of labor per unit of product by depart-

ments, it is well also to show compara-

tive earnings of emp'oyees per hour, ar-

ranged by departments and by classes of

labor. Various other statistical and an-

alytical data can be profitably prepared'

for the operating officer such as the

average production per moulder per
hour classified by types of product and
methods, of moulding, the average weight
per piece of castings produced, an analy-

sis of the gross metal charge showing
the loss of metal from oxidation, tjhe

percentage of good production, the con-

sumption of fuel, sand, fire-brick and
other materials per unit of output. Other
statements of equal value will suggest
themselves to the alert accountant.

The character of the in formation;

which the sales department needs dif-

fer materially from that required by the

manufacturing department. The pri-

mary interest of the sales department in

costs is in connection with the estab-

lishment of selling prices, and therefore,

patterns of castings or classes of cast-

ings covering past and future periods

are of the most concern. In fact, the
veal concern of the sales executive should

be in what the costs will ibe for the im- %
.

mediate future and it is here that the
accountant has a real opportunity to use
his knowledge and experience in fore-

casting costs. His forecasts, however,
should a'ways be based on the actual

cotss for the most recent period, modi-
fied by existing current conditions. He
will have to take into consideration
many factors of which may be mention-

ed variations in output, in material

costs, in labor costs, in overhead, etc.,

but with the accountant's first-hand in-

formation and with his first-hand know-
ledge of causes and effects, he is in a

position to forecast costs with remark-
able accuracy.

In most foundries of the smaller size,

both sales administration and general

administration are under the direction

of the same official. When this is the

case, the analytical reports to be sub-

mitted would not differ from those

which wou'd be prepared for the sales

executive, but in addition, they should
embrace a summary monthly profit and
loss statement, arranged to show the
month's shipments, the cost of the ship-

ments, wiih beginning and closing in-

ventories of raw materials, work in pro-

cess and finished castings, and the
month's profit. The statement should
show both aggregate values and unit val-

ues. The unit values and profits for
the month shouLd be presented in com-
parative form, month by month and
cumulative by months.

Needless to say, statements should be
standardized and the accountant should
prepare them regularly and promptly
and have them reach the executive's

desk with unvarying promptness. The
executive will learn to expect them
and even though the statements at first

may not receive the consideration they
deserve, it will not be long until they
will be awaited with keen concern and
will play a most important part in the
administration of the affairs of the
business.

MACHINERY WILL REVOLUTIONIZE

(Continued from page 36)

for what he did for me. I had to do
that twenty-one times in a day in order
to make my wages, making 84 heavy
lifts on my own floor and about half

that many more on my partner's floor,

in addition to wielding the shovel and!

rammer to the extent of using up a

sand heap about thirty feet long and
three feet high and then finishing off

the day by lugging about a dozen, full

ladles of iron.

Compare this with ramming, shovel-

ing, rolling over, lifting, pattern-draw-

ing and pouring with the aid of elec-

tricity or compressed air, and I am con-

fident that any right thinking person
will agree with me that there is no
comparison.
The shop which I have just referred to

was no sweat shop, but was a strictly

union shop with wages and conditions

satisfactory to everyone. The company
was fair to the men in every way, and
the men were as good a lot of fellows as

I ever worked with, so I will have to

conclude that it was a good average
sample of hand-operated agricultural

foundry.

As the demand for castings inci'eases

from year to year and the apprentices in

the foundry decrease, it is obvious that
the machine will be requisitioned to

make up for the shortage of molders,
so, all things considered, the molding
machine must and will force itself into

the foundry, and once it is thoroughly
installed, no one will ever want to go
back to the old system of lifting and
lugging. No manufacturer stands high-

er in the estimation of the working class

than Henry Ford, yet no one could

work the machine system in a more ef-

ficient manner than the Ford Motor Co.
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PREFERS LINSEED OIL

Editor, Canadian Foundryman:

In your February issue of Canadian
Foundryman, Thomas Langley, of the

firm of Langley and Austin Brass
"Works, Gait, Ont., takes exception to

your recommendation of using linseed

oil as a binder for cores used in brass

bibbs, basin cocks and bath cock bodies.

I am from Missouri, as the saying is,

and he will have to show me where dex-

trine, glutrine, or any other of the
" 'ines," or compounds can give the re-

sults that linseed oil gives on complicat-

ed cores, which is another feature to

recommend the use of linseed oil. Two
features of exceptional value are that

a core made with linseed oil as a. binder

does not require the venting or rodding

which other cores require. It is also an

ideal binder for sand to he used on core

machines and multiple core boxes on

valve bodies.

I would suggest to Mr. Langley that

he compare his cored castings made
from cores with a dextrine binder and

those of some other foundry where lin-

seed oil is used, and he will see the dif-

ference if it is only in appearance.

When all the leading manufacturers of

this line of goods in the States and

Canada use the pure linseed oil and

silica sand, don't think for a moment
that they would do so at the prevailing

price which linseed oil is bringing on the

market to-day, if any of the substitutes

would give as good results. By the use

of oil you get a nice clean interior to

your casting. I have seen castings on

valve and basin cock bodies, that were

so clean and smooth on the inside, and

so free from rough surface that com-

petitors have claimed that the castings

were acid-dipped.

A feature to which I desire to call es-

pecial attention in regard to oil-sand

cores for this class of work is that the

cores are hard on the surface and do not

allow the metal to wash the sand off

&a
. surface to float on top of the cast-

ing as it frequently does when soft

lores are used. These castings are us-

ually highly polished and quite fre-

quently nickel-plated, and if there is

any dirt it shows up bad. To overcome
this, when using cheap core compounds,
it is necessary to paint or dip the cores

in core wash.

The only objection I have ever ex-

perienced to the use of linseed oil as a

binder is that it smokes the core room
when being baked and the smell is bad,

but if the core oven is well ventilated,

this can be overcome. The only com-
pound which I have seen used to ad-

vantage was composed of 75 per cent,

linseed oil. By the use of linseed oil

a good hard open core is produced, which
can be stored for a long time and not

absorb moisture or in any way loose its

good qualities. In conclusion I will say

that I have seen some of the taps, etc.,

which have been made by concerns us-

ing cheap binders and they do not com-
pare with the high grade work done by
their competitors. I can furnish sam-
ples and names if necessary.

P. W. Blair,

199 G. E. Cartier Sq., Montreal.

* * * *

WANT FORMULA FOR WHITE
METAL

Editor, Canadian Foundryman:
We have a call for a Memorial Plate

(lettered) which has to be cast in white-

metal to replace a blank already on the

monument.
Through exposure to the elements

these plates are now a dark slate color.

The material is soft to cut and shows a

white metal.

Kindly give us a formula for a suit-

able mixture, as we want to duplicate

appearances with exposure as near as

possible.

Answer:—The blank which you are

replacing would make most of the ma-
terial required for the new one, but that

is not your question. Pure lead shows a

beautiful white lustre when freshly cut,

but tarnishes rapidly when exposed. If

your plate was made of pure lead, it

would cover all the specifications which
you have submitted, but it would be
too soft to recommend for the purpose.
If hardened with antimony or tin, it

will still look the same. Any of the

anti-friction or babbitt metals which are

on the market will show that slate color.

If you use babbitt metal and an equal

amount of lead you will have a material

which will be all "right for your plate.

88 of lead and 12 of antimony, would
bring similar results. Antimony melts

at a higher temperature than lead, but
if melted first it will burn. It is better

to melt the lead first, in which case it

will be necessary to superheat it, and
then after crushing the antimony to a

dust, stir it through the melted lead.

If you prefer to use tin instead of an-

timony, you will require 20 of tin to

80 of lead, to make it hard enough to

be rigid.

WILL BE A MANAGER SOME DAY
The Editor of Canadian Foundryman

is in receipt of a letter from a young
molder who is the type of man who will

make good, not only because he is a

reader of Canadian Foundryman, al-

though that is one important feature,

but because he likes his work. Speak-

ing about Canadian Foundryman he

says:

"I was interested a great deal in your

articles about mixing the different kinds

of molding and core sands, and I also

find quite a lot of good information in

the paper." Speaking about his trade

he saysi "I feel that I should like to tell

you how I came to take up molding.

After arriving home from overseas on

July 12th, 1919, I happened to pass

through Maxwells molding shop and the

foreman asked me if I would like to

learn molding. I thought it was a hard

proposition, but anyhow I said 'yes,' and

I can tell you I never have regretted it.

Continued on page 44
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Two Prominent Canadian Foundrymen Pass Away
Began as Apprentices at the Trade of Molding and Worked Up '

Through All the Stages to the Highest Positions in Their
Respective Companies

GEORGE Wedlake, Mayor of Brant-

ford, Ont., and President of the

Cock-shut t Plow Co., of that city passed

away at his home on March 3rd. Mayor
Wedlake who was elected for a second

term at the last municipal election was
giving evidence at a police probe being

held in Bramtford, and at the conclusion

of his evidence collapsed and took a

slight paralytic stroke from which it

was thought he was recovering. His

condition, however remained unsatis-

Cockshutt was appointed Lieutenant-
Governor, Mr. Wedlake was elevated to

the position of President while still re-

taining the general managership.
Man of Public Spirit

He was always active publicly. He
served on the Public School Board, then
on the Board of Health. When Hydro
was brought there eight years ago he
was elected to the commission, and had
been a member since, resigning only to

enter the Mayor's chair, which sent him

ilton, Ont., died at his home in that city

on March 4th. Senator Milne was one
of Hamilton's most prominent business
men. He was not only at the head of

this particular concern but was presi-

dent of the Pure Milk Co., Ltd., direc-

tor of Steel Company of Canada, of the
Armstrong Cartage Co., of tlhe Spring
Brewery Co., and of the Brewing Asso-
ciation of Hamilton. He had held var-
ious important municipal appointments
during the last twenty years.

THE LATE GEORGE WEDLAKE
Mayor of Brantford, Ontario, President and Genera!

Manager of the Cockshutt Plow Company.

THE LATE HON. JOHN MILNE, SENATOR

President and Managing Director of the Burrow,
Stewart and Milne Foundry Company, Hamilton, Ont.

factory, and his death was not unexpect-
ed, but the news came as a shock to all

citizens.

He was a Brantfordite in every par-
ticular, enthusiastic, loyal, earnest.
Educated in the local Public schools

before there was a High school, he
started with A. Harris and Son as a
molder, and served his apprenticeship
there. As a journeyman molder he
went to Cockshutt's to work when there

were but 20 employes and five types of

plows. He rose to be foreman, superin-
tendent, vice-president and assistant to

the president, assistant manager, gen-
eral manager, and when Col. Harry

back to the board. He was active in

social service and the work of the Meth-
odist Church, being known as the "fath-
er of Wesley Church," and he had been
president of the Hamilton Conference
Laymen's Association. His generosity
was unbounded, and during the present
industrial crisis not only all his civic

salary, but a large part of his income,
went for relief. He was actively inter-

ested in snort, helping local associations
generously.

* * * *

Senator John Milne, President and
Manager Director of the Burrow, Stew-
art and Milne foundry company of Ham-

In politics^Jie was a conservative, and
was appointed to the Senate during the
regime of Sir Robert Borden, Dec. 1,

1915. He was a prominent Mason and
a member of the^ Presbyterian church.
He was born in Aberdeen, Scotland,

January 22, 1839, and was educated in

that city. He came to Canada in 1854
and ten years later entered into partner-

ship with his two life-long associates

who predeceased him some years ago,
and opened up the well known foundry
business of Burrow, Stewart and Milne,

manufacturers of stoves, ranges, fur-

naces, scales and hardware specialties.

(Continued on page 46)
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Market Conditions
jl/fARKET prices are gradually becoming more favorable
iVA from the buyers' standpoint but as yet there is not much
demand. No. 1 pig iron is quoted at Canadian furnaces at
$27.15 per ton, but this is said to be simply a base to work
from; a large contract would not be allowed to slip away if

a slight reduction would hold it. While the jobbing brass
foundries seem to be the busiest of any of the metal work-
ing industries, there seems to still be an over stock of raw ma-
terial. Prices on raw material are not as low as they should
be, but the dealers contend that the price has nothing to do
with selling, and that if prices were reduced they would be
the losers, as they would not make any more sales. Lake
copper is selling at $17.00 per hundred pounds, electric cop-
per at $16.75 and casting copper at $16.50. Other prices are as
follows:—tin, $34.00; zinc, $7.25; lead, $6.75; antimony, $8.00;
aluminum, $27.00. Scrap metal is also in abundance, cop-
per selling at $10.50, scrap brass, anywhere from $5.00 to

$10.00, according to quality. Scrap zinc and lead are holding
at three to four dollars per cwt. and aluminum about ten
dollars. Supplies are not moving very rapidly, but on the
whole, business seems to be slowly picking up.

* * * #

The Foundrymen's Convention
T^VERYTHING is progressing satisfactorily at Rochester
-^ in connection with the convention. The buildings which
are to be used for the exhibits as well as for the convention
are those of Rochester':-- Industrial Exposition, which takes
place in September of each year. These buildings are
beautfiully located and have a floor space of 75,000 square
feet in the exposition buildings alone, besides other buildings
for addresses and conferences.

Rochester is a city of slightly over three hundred thousand
population, and along with their other industries they have
thirty foundries. Another feature worthy of consideration
is the fact that reduced rates are being arranged on the rail-

roads. This has not been possible for some years, but railroad

companies like all others are out for business these times.

Not Superstition

IT MAY BE hard for the average citizen to believe, but it is

* nevertheless true that the depression from which we are

just emerging is but a part of a regular programme, or as

the saying goes, one link in a regular chain of events. If

there had been no war the year 1914 and the year 1921 were
due for panics the same as is waiting for the years 1928 and
1935, and so on, down through the years that are to come.

As far back as history goes every seventh year was quiet

no matter what else transpired. Some of our older readers

will remember the close of the American Civil War in 1865.

Times were terrible and the war got the blame, but accord-

ing to the cycle they would have been terrible if there had
been no war.

Seven years later found Canada a young nation struggling

along on its fifth year and blaming the government for the

hard times which were prevailing at the time. A general
election took place this year with a change in the adminis-

istration. The next year found times improving and the

new government got the credit. While conditions were all

that could be expected in Canada, our neighbors to the south
of us were going ahead at a more rapid pace and Canadians
were emigrating to the United States by the thousand, and
the people began to complain of the government. A general

election took place with the result that a strong protectionist

government was returned. Great hopes were entertained
that times would improve, in fact a boom was predicted, but
it did not materialize, as another seventh year was drawing
close. This seventh year was 1879 and unemployment was
rampant. However, the protectionist government struggled
with the tariffs and when the panic wore itself out, and passed
along, protection got credit for the good times which follow-

ed. 1886 found us struggling again, as did 1893, 1900, 1907,

1914 and 1921. During these years Liberal and Conserva-
tive Governments rose and fell. Both saw good and bad times-

Both took credit for the good +imes and blamed the opposition

for the bad times. The present government is bound to sec

good times during their entire career, and when the next gen-
eral election is due, prosperity will be at its zenith, but accord-
ing to the cycle of sevens based on past history, it matters not

what government is returned at the next election a depression

is due in 1928. This may sound amusing, but it has fact's

at its back to prove what has been, but to swear by it for

the future is not so sure would seem safe enough. At any
rate good times are due for the next half-dozen years and we
should aim to be prepared for whatever comes our way in

the seventh year.
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Foundrymen Meet to Plan The June Convention
On Monday, February 20th, President

Bean and Secretary Hoyt met with the

foundrymen of Rochester to and in or-

ganizing the local committees. An ex-

ecutive committee of eight was selected,

with Norman Van Voorjhis of the

Galusha Stove Works as general chair-

man. On the following day the execu-

tive committee met and named commit-
tee chairmen as follows: Reception and
Information, Louis P. Willsea, of Will-

sea Works: Entertainment, H. G. Hetz-
ler, North West Foundries, Inc.; Finance,
Schuyler H. Earl, Gleason Works; Hotel,

A. H. Jones, American Woodworking
Machinery Co.; Golf, Matthew Elliott,

Erie Foundry Co.; Publicity, Edgar F.
Edwards, Rochester Industrial Exposi-
tion Association.

According to custom, W. R. Bean as

president of the A. F. A. will be chair-
man of the banquet committee. He has
named past presidents Alfred E. Howell
and J. P. Pero, representing the A.F.A.,
George B. Pettingilli of the Symington
Co., and Louis P. Willsea of Willsea
Works, representing Rochester, as the
other members of this committee. All
Rochester foundries will be well repre-
sented on the various committees and
the complete personnel of each will be
announced later.

The Hotel committee organized very
promptly and formulated plans for
handling the convention attendance. This
committee wishes it to be announced
that hotel reservations may be made
direct with the hotels or through the
committee. Mr. Joseph Smith, care of
Powers Hotel, is secretary. An alpha-
betical list of hotels which have guar-
anteed a certain number of rooms ap-
pears in this bulletin. These hotels have
been instructed not to make reservations
for parties in excess of six in number
until such reservations have been re-

ferred to and O.K.'d by the committee.
The purpose of this to to check the
unfair practice of reserving large blocks

of rooms for future distribution, a prac-
tice which discourages attendance and
makes difficult the work of providing
for members and guests.

For a number of years it has not been
customary to name any hotel as Asso-
ciation headquarters. Official headquar-
ters, registration, etc., will be located at

Exposition Park, where all the activities

of the week will centre.

Convention Hall, where the general

and technical sessions will be held, af-

fords excellent accomodation and is lo-

cated less than a hundred yards from
the Exhibition buildings. The dining

. hall is located a Little west of Conven-
tion Hall and near Exhibition building

No. 5. This group of buildings, forming
a quadrangle in a beautiful park, will

provide every convenience and comfort.

Exposition Park is located a mile and a
half north and west from State and
Main streets, the centre of the city;

three car lines run direct to the en-
trances; splendid facilities for parking
automobiles are provided in the park.
You will hear much more about the

good things Rochester has to offer and
that she will give her best, all who have
visited there and observed the "Roches-
ter Spirit" feel certain. His Honor the
Mayor for the City, the Chamber of
Commerce with over 4,200 members, and
the foundrymen of Rochester, have all

pledged this. The chairmen and mem-
bers of all committees are determined to
make this a banner convention and one
to be remembered by foundrymen from
all over the United States and Canada.
An interesting- entertainment program
is being prepared to supplement the
splendid technical program which is al-

ready assured.

See notice elsewhere of special rates
for this convention. All roads will lead
to Rochester in June.

List of Rochester Hotels who have guar-
anteed rooms and rates for the A. F. A.
Convention:

Hotel Berkeley, Main and Franklin Sts.

Room rates
Two persons, without bath $2.50
Two persons, with bath $2.50-$5.00

Bristol Hotel
Double bed, without bath $3.00
Double bed, with bath $4.00
Cots $1.50

Chapman House, 60-66 South Ave.
Two persons, without bath ....$3.00-$2.50

Cots $1.50

Hotel Eggleston, 163-165 E. Main St.

Two persons, without bath $3.00
Two persons, with bath $4.00-$5.00

Cots $1.50

Hotel Hayward, South Clinton, near
Main Street

Two persons, without bath ....$3.00-$4.00

Two persons, with bath $4.50-$6.00

Osborn House
One, person, without bath $1.50

One person, with bath $2.00-$2.50

Two pers' ns, without bath ....$3.00-$4.00

Two persons, with bath $4.00-$5.00

Powers Hotel

One person, without bath $2.25

One person, with bath $2.50-$4.00

Two persons, without bath $3.50

Two persons, with bath $4.00-$6.00

Twin beds $1.00 extra

Cots $2.00

Hotel Richford

One person, without bath $1.50

Two persons, without bath $3.00

Hotel Rochester

Two or more, without bath $3.50

Two or more, with bath $4.50-$7.00

Hotel Seneca
Two persons, shower bath $4.50-$5.00

Two persons, tub bath $5.00-$7.00

Two or more persons, without bath..$3.50

Four persons, tub bath, two double beds

$10.00

Cots $2.00

Seymore Hotel, 48-50 South Ave.

One person $1.50

Two persons $3.00-up

Two persons, with bath $5.00

Whitcomb House
Two persons, without bath $3.50-up

Two persons, with bath $4.50-up

Cots $2.00

Savoy Hotel guarantees to take care

of 108 people. Rates not yet received.

Windsor Hotel guarantees to take

care of 58 people. Rates not yet re-

ceived.

SPECIAL RAILWAY RATES FOR
ROCHESTER CONVENTION

The Trunk Line. Passenger Associa-

tion, in whose territory Rochester is lo-

cated has authorized reduced rates on

the identification plan, for our June Con-

vention.

On this plan round trip tickets will be

sold at one and one-half fare, with a

minimum of $1.00 for the round trip.

Tickets will be sold to members and

dependent members' of their families,

and will be given via the same route on-

ly, in both directions. They will be sold

from June 1 to 7, and will be validated

at Rochester by the agents at the regu-

lar ticket offices of the lines over which

they read into Rochester, and must be

used returning to reach the original

starting point not later than midnight of

June 16th.

Following this action by the Trunk
Line Passenger Association, the New
England, Central, and Southeastern Pas-

senger Associations have notified us that

they have authorized the same rates

from their territories. It is hoped that

the Western, Southwestern, Trans-Con-

tenental and Canadian Passenger As-

sociations to whom application has been

made, will do likewise.

Under the identification plan it is nec-

essary for the associaMon making appli-

cation for reduced fare to issue certifi-

cates duly signed by some officer of the

association. Reduced fares tickets will be

sold only to those who have these certifi-

cates. Further announcement will be

made as to territories in which reduced

rates will a,pply, and as to the plan of

issuing certificates.

Foundry Re-opens for Business.—The

Milton foundry at Milton Corner, near

Yarmouth, N.S., is again open for busi-

ness after lying dormant for twenty-six

years. This was a flourishing business

in the early sixties, and was incorpor-

ated in 1871 by Wdlson, Clarke and Co.

After various vicissitudes of fortune and

many changes in its corporate name it

finally closed its doors in 1896, and re-

mained closed until local interests pur- p^*^
chased it a short time ago, and afteg o^-% <*,

putting it in shape are again ready iplf >• s> ^
business. \>\^\%

?

* £ °> \.
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Scraps iron

The foundry Scrap Pile^

Two deposits of radium bearing min-
erals have been discovered on Vancouver
Island and Voldez Island, B. C. In view
of the fact that radium is greatly in de-
mand for cancer treatment, Canada is

fortunate in being able to produce its

quota of the mineral.

* * * *

The Nova Scotia Coal Co., are making-
preparations to increase coal banking
facilities and resume operations in pre-
paration for opening of navigation. It

is anticipated that other metal working
industries in the steel districts of Nova
Scotia will commence operations on a
normal basis in the very near future.

* * * *

The Ford interests, it is reported are
about to establish a plant in the Sud-
bury district. In view of the fact that
the tract of land mentioned in the re-
port forms part of one of the principal
iron ore deposits in the province, it is

surmised that it is the intention to put
in blast furnaces and connect the ore
intoi iron and siteel to be used in the
construction of motor ars.

* * * *

The Canadian Aluminum and Brass Co.
is opening a branch at Windsor, Ont.,
in a part of the plant occupied by the
Dominion Motor Castings Co. The
Canadian Co., is affiliated with the Gen-
eral Aluminum and Brass Co., Detroit,
and the president, Mr. J. P. Carritte
states that actual work will start at the
new plant during the present month.

* * * *

A peal of twenty three bells is being
installed in the Metropolitan Methodist
Church, Toronto, by Messrs. Gillet and
Johnson, bell founders, Croydon, Eng-
land. Mr. R. F. A. Housman a partner
in the firm is. in the city attending to
the installation of the bells, and while in
Canada he is looking up other business
for his company.

* * * *

Qanada Electric Castings, Limited,
Orillia, Ont., are building a two story
foundry 50 ft. by 250 ft., on the site of
Canada Electro Foundries which was de-
coyed by fire some time ago. Mr. W.

Burrows the manager states that
'

-> have his new plant in oper-
middle of April. He is

°1 castings, including

ne mining and con-
-is equipment will in-

-c, three phase furnaces
, type with Volta attach-

g a daily capacity of eigh-

The Smith Foundry Co., Fredericton,
N. B., report that all through the depres-
sion their plant had been running to
normal capacity and that at the present
time they are enjoying one of the largest
foundry and building trades in their
history and are not looking for any
falling off in their bus'ness.

* * * *

The Pease Foundry, Brampton, Ont.,
was badly damaged by fire on Febru-
ary 24th. Superintendent J. Davidson,
who has been in charge of the plant for
some time estimates the damage at
$150,000, most of which was in the ma-
chine shop and store room. The foundry
proper, and the pattern vault were not
damaged. Reconstructoin will begin at
once.

* * * *

The National Brass and Aluminum
Foundry, 115-117 St. Patrick Street,
Toronto, have just shipped four bronze
castings, each weighing eight hundred
pounds, to Niagara Falls. The manager
reports that business is quite satisfac-
tory. They are getting business, but
they do not sit and wait for it to come
in.

* * * *

A. J. Hamilton, Pattern Works, 120
Adelaide Street, West, Toronto, has been
considerably enlarged and five additional
benches installed. Mr. Hamilton, the
manager, reports that business has been
brisk for some time, but that at pre-
sent it is not quite so busy. The auto-
mobile industry which has been exper-
iencing something of a boom, has been
creating quite a demand for patterns.

* * * *

The Amherst Foundry Co., Amherst,
N. S., at their annual meeting, a few
days ago were pleased to show that de-
spite the depression of the last twelve
months, there was a small balance to

good after paying all expenses. This
was considered a very creditable show-
ing. During January the firm's busi-

ness exceeded that of the same month
last year.

* * * *

Win. A. Rogers, Company, who oper-
ate silver plating and bronze founding
business at 570 King St., W., Toronto,
reported that they have had a very suc-

cessful season, particularly in statuary
and tablet work. A short time ago
they cast a life sized statue in sterling

silver. They have at present a num-
ber of good orders under way and an-
ticipate, that orders will continue in

sufficient number to keep them running
at normal capacity.

The International Harvester Co.,
Hamilton, Ont., is negotiating for the
purchase of the plant La Machine Ag-
ricole de Montmagny, Montmagny,
Quebec. It is expected that the deal
will be put through in a few days. The
International Harvester Co., has no fear
for the future.

* * * *

The Canada Foundries and Forgings,
at their annual meeting which was held
at their office, Brockville, Ont., on Feb.
28, elected Mr. Harry B. Housser of Tor-
onto as a director to replace Hon. W. J.

Shaughnessey of Montreal who retired
voluntarily. Mr. Housser is connected
with an influential financial house in

Toronto.
* * * *

Elec'ro-Castings, Limited, Colling-
wood, expect to have their foundry
ready for operations early in April.

W. T. Stephens, manager, is supervising
the installation of a two-ton electric

furnace of his own design. It will have
a capacity of 12 heats in twenty-four
houis. Production along general and
special lines, will be in grey iron, hard
iron and semi-steel. Mr. Stephens has
had experience with electric furnaces.
He was formerly with the Canada Elec-
tric Castings, Limited, Orillia, and op-
erated a foundry for Wm. Kennedy &
Sons, Owen Sound, in the building now
occupied by the new company. He is

aissured of an abundance of power, and
given that he declares the prospect to

be very encouraging.

Canada leads the world in the pro-
duction of cobalt, but it is to a great
extent controlled by American capital.

A strange coincidence is the fact that
the only cobalt oxide mine in the United
States that at Frederickton, Mo., is

controlled by Canadian capital.

FOUNDRY LETTER BOX
Continued from page 40

I just simply liked it from the first. I

think it is the most interesting trade
there is. I received molder's pay after

the first year and was doing all right,

but am sorry to say that things have
been slack for quite a while. Out of
twenty-five molders only seven are
working and being one of the younger
men I was let go last August. Should
you happen to know of anyone wanting
a bench molder I would be very thank-
ful if you would let me know."

Sincerely yours
G. Blackman,

St. Marys, Ont.
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"XX Ceylon" is a Facing

that Cuts Costs

Every foundryman can get clean sharp

castings in minimum time by using this

facing, specially prepared of Pure Cey-

lon. It is easy to handle, easy to apply

and a positive assurance of satisfactory

results. Especially suitable for heavy
green sand castings.

Every barrel of X.X. Ceylon is guaran-

teed to be absolutely uniform. It is

sold to you direct from the manufac-
turer, saving you middlemen's profits,

customs, etc. We make Facings, Dry
and Wet Compounds, Core Oil, Core
Gum Partine, etc., for all purposes.

Let us send prices.

THE HAMILTON FACING
MILL CO., Limited

Head Office and Mills: Hamilton, Can.

Our No. 206

Plumbago is an

ideal General

Purpose Lead.

Let us quote on
Flasks, Brushes,
Ladles, Rammers,
Bellows, Chaplets,
Wheelbarrows and
moulders' tools of
all kinds.
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Some of The Economic Minerals of Canada

Some Figures of Production Taken from the
"Preliminary Report on the Mineral Produc-

tion of Canada During the Year 1920"

By WYATT MALCOLM

IN the last few issues we have shown
some of the economic minerals of
Canada, in some of which we lead the

world. In the present issue we will
show those which are of most particu-
lar interest to foundrymen.

Coal

Canada has large reserves of coal. In
1913 an estimate of the coal resources
was made for the large work "The coal
resources of the world," published in
connection with the Twelfth Internation-
al Geological Congress, and the reserve
was placed at 1,234,269 million metric
tons in seams 1 foot or more thick. Since
that time further explorations have
added considerably to the known coal
areas of the Dominion.

Some of the most important coal
fields that are now being operated lie

on the sea coast in Nova Scotia and
British Columbia—the extreme eastern
and western provinces—in localities very
favorable for the establishment of manu-
facturing industries. Extensive metal-
lurgical plants in both these provinces
use coke made from domestic coal.

Thin seams of bituminous coal are
mined in New Brunswick. Saskatche-
wan has lignite beds of considerable ex-
tent, and Alberta has immense resources
in lignite and bituminous coal. Anthra-
cite coal also is found in western Alberta
and northern British Columbia, and a
small quantity is mined in Albe ta. The
provinces of Ontario and Quebec, the two
most populous provinces of Canada, un-
fortunately have no coal fields and draw
the greater part of their fuel supply for
power and heating purposes from the
United States.

The coal seams of Nova Scotia and
New Brunswick occur in geological for-
mations of Carboniferous age and those
of Saskatchewan, Alberta and British
Columbia in Tertiary and Cetaceous
formations, most of them being of Cre-
taceous age.

On account of the great amount of
lignite found in Alberta and Saskatche-
wan the prairie provinces are much in-

terested in investigations that have for
their aim a better method of utilizing
this kind of fuel. An experiment in the
carbonizing and briquetting of lignite on
a commercial scale is now being made
by the Federal Goverment, and the local

legislatures of Manitoba and Saskatche-
wan. The outcome may lead in time to

a large part of the fuel supply of Man-
itoba and Saskatchewan being drawn
from the lignite beds of southern Sas-
katchewan.

Alberta, Nova Scotia and British
Columbia are the important coal produc-
ing provinces, Alberta now holding the
first place.

Production by Provinces in 1920

Tons Value
Nova Scotia 6,395,545 $28,379,653

New Brunswick . . 161,164 936,282

Saskatchewan . . . 349,860 832,383

Alberta 6,859,346 30,147,466

British Columbia. 2,856,920 16,026,639

Yukon 763 4,430

Total 16,623,598 76,326,853

The growth of the coal mining indus-

try of Canada is indicated by the fol-

lowing figures of production expressed in

short tons (2,000 pounds.)

Year Tons

1881 1,537,406

1891 3,527,749
' 01 6,486,325

1911 11,323,388

1920 16,623,598

Iron

Iron mining and smelting from Can-
adian ores have been conducted on a

moderate scale in Canada for over a

century and a half, with interruptions.

The great proportion of the ore feed-

ing the Canadian smelters, however, is

Imported. The large iron and steel

works of Nova Scotia are dependent on
ores brought from Newfoundland where
under-sea mining operations are carried

on in one of the largest iron deposits

of the world. The smelters of Ontario

draw their supply from the large de-

posits in the United States at the head

of the great lakes. In recent years a
sideritic ore has been obtained from the

Magpie mine of Michipicoten district,

Ontario. In this district a large body of

sideritic ore has been proved at the

Helen mine, which was at one time work-
ed for hematite.

A great number of bodies of magnetic

iron ore are found in Ontario and Que-
bec, the Maritime Provinces, and British

Columbia. Many of these unfortunately,

carry rather a large amount of sulphur,

and many are titaniferous. A number
have been exploited.

Deposits of iron ore are found on the

Pacific coast and efforts have been made
co have a smelter erected and operated

in British Columbia. The provincial

government as an inducement is offering

a bounty on pig iron.

Lead and Zinc

The lead and zinc minerals of Canada,
jommon associates in ore deposits, come
mainly from two mining districts in

British Columbia, the Slocan and Fort

Steele districts. In Slocan district the

deposits consist of silver-lead-zinc ores

in fissures and in replacement veins in

slates, quartzites, and limestones. In

Fort Steele district the ores come chiefly

from the Sullivan mine. The country
rocks are quartzites and argillaceous

quartzites. The ore-body consisting of

galena and zinc blende conforms in dip
and strike with the formation, and re-
places the fine-grained quartzites. Min-
ing of lead and zinc minerals on a
smaller scale is carried on in other parts
of British Columbia, particularly in the
Ainsworth and Windermere-Golden dis-

tricts.

Much interest has been taken lately
in a deposit of very rich argentiferous
galena in Mayo area, Yukon. The other
provinces in which lead and zinc are min-
ed are Ontario and Quebec.
The production of lead in Canada in

1920 amounted to 33,985,974 pounds as
compared with a production in 1919 of
43,827,699 pounds. The production of
zinc was 40,166,200 pounds in 1920 and
32,194,707 pounds in 1919.

Copper
British Columbia is pre-eminently the

copper producing province of Canada. In
a total production in Canada in 1920 of

over 81,155,360 pounds the yield from
British Columbia was 45,344,434 pounds
and from Ontario 31,980,067 pounds.
The total value of the copper produced in

Canada in 1920 was $14,166,479; the on-
ly metallic minerals exceeding this were
nickel and gold.

The greater part of the copper ore
produced in British Columbia is derived
from large, low-grade deposits, the two
most important mines in 1920 being at

Anyox and Britannia Beach, both on the
Pacific coast.

The Anyox ores consist of cupriferous
pyrite, pyrrhotite, and chalcopyrite. They
are contact metamorphic deposits, and
occur in sedimentary rocks, mainly ar-

gillites, in which beds and bands of
greenstones, probably of pyroclastic ori-

gin, are found. These rocks are sur-

rounded, and doubtless underlain, al-

though at considerable depth, by grani-

toid rocks from which heated siliceous

waters carrying iron and copper sul-

phides in solution ascended, forming the

ore-bodies. The ores carry gold and sil-

ver.

At Britannia Beach, in the southwest-
ern part of the province, the mineraliz-

ed zone is located in a belt of metamor-
phose sedimentary and igneous rocks

which forms an inclusion in the gran-
odiorite batholith of the Coast range.

The sediments consists mainly of arg-
illites. In these are enclosed thick tab-

ular masses of igneous rock varying
from quartz porphyry to diorite por-

phyrite. The ore-bodies lie almost
wholly in a shear zone in which the por-

phyry is altered to schist. Mineraliza-

tion is of the nature of impregnation

and replacement of the schist by pyrite,

chalcopyrite, and cupriferous pyrite,

with minor amounts of zinc blende.

THE LATE SENATOR JOHN MILNE
(Continued from page 41)

In 1876 he married Miss Mary Mason,
daughter of William Mason, by whom
he has three sons. The widow and three

sons survive him.

Senator Milne had been in failing-

health since October, and recently

gangrene developed in one of his feet,

but he was too feeble to undergo art

operation.
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for

J>0 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

DRASii FINISHER, GOOD ALL ROUND MAN,
lathe and benoh hand, plain pattern making,

rgood knowledge of polishing and plating. At
liberty April. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.

Melt by analysis and thoroughly competent on
Cupola practice. Good reference'. Box, 707,

Canadian Foundryman. (C.3F.)

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections, Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

FOR SALE

OARGAIN IN USED ELECTRIC FURNACE
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons.
Metal Products, Limited, Walkerville, Ont., P.O.
Box 156. (c.t.f.f.)

Do you want to earn some extra money? This

can be done in spare time by a man who has

had good experience in foundry practice. The
right man must he able to approach foundry

owners and executives. If you have the right

aggressiveness, you can earn as much, on the

side each week as your weekly pay. If you are

interested apply Box 708L, Canadian Foundry-
man.

Reserve space now for the
Pre-Convention Number
which will be published in

May.

Steel Lad,es, S-.am.s, Flask Lands, Tote
Coles. Shop Br.rrela, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Sacks.

Wrjte por New CataJoslIe

THE STEEITTROUGH 8, MACrTlNE CO.rtTD,.

CLOSING TIME
Advertisements for this section must be

in our hands on the 9th of each month.
In order that the announcements of your

wants, etc., shall n >t he delayed, please try
to have them in our office as early as pos-
sible.

CANADIAN FOUNDRYMAN

Bailey &Beli Fire Brick Co.
Manufacturers and Importers of High Grade

Fire Brick, Fire Clay and General Supplies.

Special Shapes. Cupola Block. Stoker Brick,

toiler Tiles, Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St., Toronto. Phone Ken. 4335

"LACKO"
PARTING

A high grade Parting for the Foundry.

Manufactured from the best quality tri-

poli and oil which has absolute water-

resisting qualities. Will stand the test.

Its use will result in a
saving from defective
castings. Let us ship
you a trial barrel on
approval for test.

Eliminates
Defective
Castings

Reliable Parting Company
West Liberty, Ohio, U.S.A.

Delivered'

Price

4c. lb.

- 375 lb. bbl.
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The
Enduring Abrasive

It's the Impact in blasting that does the

work. Sand under impact crushes quick-

ly anl pulverizes to dust. It must lie

replaced by new sand frequently. Globe
Chilled Shot can be used 210 to 275

times before it becomes ineffective. It

reduces storage bins; eliminates Band

Cleaning Costs driers; reduces labor costs.

Send for Samples.

Cuts CHILLED SHOT
It gives you a better and quicker
Blasting Job at a reduced cost.

The Globe Iron-Crush & Shot Company, Mansfield, Ohio, U. S. A'
(Formerly The Globe Steel Co.)

PRESSURE SEATED AIR VALVES
"The Valve That Never Leaks"

Style S.L.

No "Packing" required. The
Hollow Plug is Pressure-Seated,
and by constant use automat-
ically reseats itself.

Body and Plug are ground in
position. The "taper" of Plug
is carefully figured out in all

sizes of Valves to allow easy
turning of Handle under all

pressures.

Standard

_

Handle is pinned on solid end
of Plug. No "nut" as in the
ordinary Plug Cock for men to
tamper with or to get loose,

allowing plug to get off seat
and cause leakage.

read Unrestricted air passage allowsn ample volume of air to pass
' freely and without friction

Has but three parts:—

BODY
PLUG

HANDLE

One can "See" from a dis-
tance if Cleco Valve is

open or closed by position
of handle. Other makes

k with "Wheel" control
require a visit to find

out if Valve is fully
open or partially so.

n Why waste time?

W'a s t e Port
which permits
the air in Hose
to escape to at-
mosphere when

Standard Pipe Thread Valve is closed -

Style F.W.

"The Valve That Improves With Use — Requires No Attention After Installation'

We Manufacture

The Well Known Bowes Air Hose Coupling
In Stock—Riveting and Chipping Hammers, Air Drills, Air Grinders, Sand
Rammers, Holder-Ons. Etc. Bulletins 46, 49 and 50 Mailed on request.

Cleveland Pneumatic Tool Co. of Canada, Ltd.

TORONTO, ONT. MONTREAL, QUE.
Style A,

Style R.A.

*/ TRADE „ > \MAGK,^/A y

MOORE RAPID
'LECTROMELT FURNACES
are extremely rapid in operation and ton

for ton rating will turn out more steel or

gray iron in a day than any other furnace

on the market.

Write for Information

Pittsburgh Electric
iPixirjia.ce Cprporatipji

Pmslt>xxar£H, Penna.v

ANODES
In

Brass
Bronze
Copper

Nickel
Tin&Zinc

Any style or shape

Quality Guaranteed

Why import your anodes when you

can get guaranteed quality, quicker

delivery, and can gave duty and elimin

ate the annoyance of clearing at the
customs by buying from Ufl?

May we send you descriptive pamphlet
and full particulars?

W.W.WELLS, Toronto
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RUIN'S SEMI -SltiL

99% Good Semi-Steel

Pistons

AUTOMOBILE PISTON

25",; STEEL

Mr. James Arterburn, Superintendent
Cream City Foundry Company, Mil-
waukee, Wisconsin, is making thous-
ands of pistons using 25 per cent,
steel, with casting losses and re-

jections less than one per cent.

Can You Duplicate
This Record?

Why continue to experiment,
losing; 5 to 15 per cent, cy-
linders, pistons, piston
rings, and other quality
castings which should
and can be made of
McLain's Semi
Steel and only
possible when
carbon is

absorbed.

The

Steel

and

Carbon

Theory

Exploded

James Arterburn, 1910
McLain Graduate,
purchased Sixth

Edition of
McLAIN'S
SYSTEM
in 1920.

Ancient warriors forged swords
from lumps of ore which were

heated, hammered, reheated in crude
wood fires, and rehammered innumer-

able times until it became wrought iron,

which, absorbing carbon, from the fuel be-
came steel from which the swords were made.

Chemists found these swords to contain 1 to 2 per
cent, carbon, proving that steel will absorb carbon

from the fuel, whether wood, coal or coke.

BLAZING THE TRAIL—It is a big jump from
the ancients to a steel foundry in Pittsburg where

David McLain learned that liquid steel would absorb

carbon from coke facing sand, which discovery revolu-

tionized metallurgy as relates to cupola melting of gray

iron and semi-steel.

Mr. McLain did not patent his discovery but has taught thous-

ands of foundrymen throughout the world the secret of making
real semi-steel.

MclllN'S SEMI-WEEl

McLAIN'S SYSTEM, Inc. flUlli
700 Goldsmith Building Milwaukee, Wis., U. S. A.

IMi SUfl PISTONS CONTAINING 15 '0 »". Slid

J



50 CANADIAN FOUNDRY MAN Volume XIII

Get Behind the Premier!
THE amazing facts of Canada's immense loss of

population within the past few decades—as re-

vealed by the census—have given a rude shock to

all thinking Canadians. To retain its newcomers as
citizens and the sons of its citizens as builders of
the Dominion, Canada must assure them at least a
modicum of prosperity. In a forceful, trenchant,
characteristic article, Agnes C. Laut discusses these
issues in the

MacLean's Magazine for March 1st
"What we need," says Miss Laut, "is an united Canada—one
unified puissant nation. Each little unit—the Maritime Pro-
vinces, Quebec, Ontario (the manufacturers' Paradise), the
Prairie Provinces, British Columbia—has pulled for its own
little ends, its own little local wants, forgetting that a nation
—like a human body—can only attain perfect well-being when
all the parts are in well-being, from its little toe (with apol-
ogies to P.E.I.) to its stomach (with my compliments to the
grain-growing prairies)

"Mackenzie King won. My hat off to him and my sympathy
with him; if I had twenty-five thousand miles of adhesive
plaster in my possession I would send it to him, to help bind
up in unity of aim, action and destiny the disruptive forces of
class, creed, race, section, which he must unify if Canada is to

avert financial catastrophe and forge ahead in his lifetime to

a nation of forty to fifty million people, as it ought."

A Peaceful Session?

Perhaps!

By J. K. Munro

The tariff is dead and will stay dead—

until the next election; the railway issue

is dormant but will show unmistakable

signs of life. So says "J. K.," in a

timely political article in which he dis-

cusses whether the members of the new

Cabinet will make the House a talker's

Paradise or a worker's sanctum.

Other Striking Fact and Fiction Features:
RANCHING ON THE BOTTOM OF A LAKE—by TAKING DOWN OUR MEMBERS—by T. M. Fraser.

Charles C. Jenkins. „ . ,, , . , .. , . . i_ .,

The romantic story of the Kleskun Ranch, which a
Some of the humorous side lights as viewed by the

few years ago was several feet under water, and Hansard reporters in the House of Commons, during
now—

:

WETHERELL'S ROMANCE—By
Alan Sullivan.—A poignant
piece of short fiction, by a
master writer, describing what
happened when a consumptive
tried to sell mining claims in

London, England.

THE MAUVE MJCRASTER.—By
G. Appleby Terrill. The ac-

count of what happened when

a Professor, who collected queer

stones, and a girl, who had a

queer brother, fell in love with

each other.

TOTEM POLES.—By Charles P.

Cushing. A story of British

Columbia and Alaska, of a man
who found romance in busi-

ness—and how he wavered be-

tween two girls.

THE MARCH HARE.—By Guy
Morton. A business romance,
based on facts which recently oc-
curred in a prominent Cana-
dian industry ; this handsome
young business man not only
makes very satisfactory profits
by turning the tables on his
rivals, but manages to secure a
beautiful girl as a prize.

the past half century.

MOSTLY SALLY.—By P. G.

Wodehouse. The conclusion of

this entertaining serial, in

which Sally meets her just re-

ward. And Ginger gets—well—

.

BACK TO THE DAYS OF COT-
TAGE CRAFT.—By Gertrude
E. S. Pringle. Miss Helen Mow-
at started her industry with $10
capital—and more than a mod-
erate amount of brains. But
—she had an idea—and last
year she paid out $12,000 to her
workers.

PRICED ABOVE RUBIES—By
Luella Stewart. One of those
graphic little bits of a cross-

section of real life, delineating

a story as old as the hills, but
ever absorbing.

REVIEW OF REVIEWS.—This
department alone is worth far

more than the price of the mag-

azine. It Kives a review of

world-wide matters of current

interest, condensed in most

readable form.

MARCH 1st ISSUE ON SALE TODAY AT
ALL NEWS STANDS 20c

MACLEANS
1 1 "CANADA'S NATIONAL MAGAZINE

Make Sure of Your Copy Now—Get it Today
Or Send $3.00 for a Year's Subscription to MACLEAN'S MAGAZINE, 143-153 University Avenue, Toronto, Canada
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ALUMINUM
Brass and Bronze

CASTINGS
in

production quantities

Alloyed to customer's specification.

Jobbing Work promptly executed

Aluminum Match Plates and metal

pattern work a specialty.

BRANTFORD BRASS
FOUNDRY CO.

22 Leonard Street

BRANTFORD, ONT.

WHITEHEAD'S

OLIN
Most reliable material for lin-

ing and patching Cupolas,
Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

Trustworthiness in a crucible eliminates

fear of trouble at critical times.

Proper materials, careful workmanship

—

plus the experience gained in nearly a cen-

tury of crucible making—these have made the

name DIXON known for crucibles of the

highest quality.

Large or small. DIXON CRUCIBLES are

uniform in composition, construction and per-

formance. You can order them with the

assurance of getting a staple product.

Booklet No. 27A gives valuable information
on the care and use of Dixon Crucibles. A
copy will gladly be sent on request.

JOSEPH DIXON CRUCIBLE COMPANY
Jersey City, N. J., U.S.A.

Canadian Agent: Canadian Asbestos Co., 60 Front St., West, Toronto

Established

1827

-".';



52 CANADIAN FOUNDRY MAN Volume XIII

For Better, Cheaper Castings

First Place in Every Pot
A Flux for any kind of metal. For

BRASS ; greatly prolongs the life

of your pots and eliminates brass

shakes. Clean castings always.

For CRUCIBLE STEEL ; gives
you better control over carbon.
manganese and silicon. Saves AL-
1'MIM'M l>y enabling you to run
you:' castings 15 per cent, thinner.
A trial is proof. Write to-day
for free trial.

The Thomas Special Flux Co.
1052 Norman Ave., CLEVELAND, OHIO.

Thomas
Special Flux

MASTER FLASK
CANADIAN BUYERS

310.00 f.o b. Richmond buys a flask that has no equal in -rice p"H
luality. Master flasks are made of selected cherrv lumber with
high grade malleable fittings throughout, of the latest and most
improved design. The next time you do not have a flask to fit

that rush job, wire us at our expense, we will do the rest.

Sold in Canada by
Dominion Foundry Supply Co.; Whitehead Brothers Company; E.
J. Woodison Company; Frederic B. Stevens; Hamilton Facing Mills
Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

Don't You

Want

Better

Castings

VENANGO SANDS will do
it. A sand deposit awarded
the highest rating by ex-

perts. They claim it is an unusual de-

posit—nothing else in America can
touch it for quality. We guarantee you
improved results. Molding sands fcr

Steel, Malleable, Brass, Aluminum,
Furnace and Light Grey Iron Castings.

Also Core Sands. Send for samples.

VENANGO SAND CO.
FRANKLIN, PA.

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-

factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that

you consult also the advertisers' index facing the inside na~k cover, after having secured advertisers'

names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenien e of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES. BRASS. COPPER. NICKEL
AND ZINC

W W. Wells, Toronto, Out.

ARGGON
Dominion Oxygen Co., Toronto, Out.

BENCH RAMMERS
I. Johnson & Son. Ltd.. Toronto.

BLAST GAUGES
Clark Blast Meter Co . Gladbrook.

Iowa.

BRASS FURNACES
hawley Down shaft Furnace Co., East-

>n, ' »

CHAPLETS
Wells Pattern & Macli. Works. Toronto,

Ont.

CHEMISTS
Charles C. Kawin. Chicago, 111.

CLAMPS. FLASK
Diamond Clamp & Flask Co . Kicli-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co.. New

York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto. Ontario.

Monarch Engineering Mfg. Co.. Balti-

more, Md.

W. W. Sly Mfg. Co . Cleveland. Ohio.

CORE PLATES
Damp Bros.. Mfg. Co., Toronto, Ont.

CORE SAND
tenson & Patterson, Stamford. Ont.

George F. Pettinos. Philadelphia, Pa

CRANES
Northern Crane Works. Ltd.. Walker.

Tille, Ont.

CRUCIBLES
Joseph Dixon Crucible Co.. Jersey City,

N Y

J H. Gautier & Co, Jersey City, N. Y

CUPOLAS
Northern Crane Works, Ltd.. Walker-

ville, Ont.

W. W. Sly Mfg. Co , Cleveland, Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

OUST ARRESTERS
W. W. Sly Mfg. Co , Cleveland, Ohio.

EDUCATIONALISTS
McLain's System Inc., Milwaukee, Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co.

Preston Woodworking Co.

ENAMEL WARE
Crane Limited, Montreal, Que.

rERRO-MANGANESE
A. C. Leslie & Co.. Ltd., Montreal,

Quebec.

FERRO-SILICON
A. C. Leslie & Co.. Ltd.. Montreal,

Quebec.

FIRE BRICK
Bailey 4 Bell Firebrick Co.. Toronto.

Ont.

FLASKS
I. Johnson & Son, Ltd., Toronto.

FLASKS, SNAP
American Foundry Equipment Co., New
York City.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

George W. Kyle & Co., Inc., New York, U. S. A.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

FLASKS, STEEL
American Foundry Equipment Co., New
York City.

Sterling Wheelbarrow Co., Milwaukee,
Wis.

Trussed Concrete Steel Co., Walkerville.
Ont.

FLUXES. IRON. BRASS. ALUMINUM.
COPPER

Basic Mineral Co.. Pittsburgh, Pa.

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Charles C. Kawin, Chicago. 111.

H M. Lane Co., Detroit, Mich.
McLain's System Inc , Milwaukee, Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton.

Pa.
Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES, GAS
Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co., Balti-

more, Md.
: URNACES ELECTRIC
Volta Mfg. Co.. Welland, Ont.

GRINDERS, PORTABLE
A. W Sainsbury, Ltd.
Cleveland Pneumatic Tool Co., Cleve.
land, Ohio.

GRINDERS. SWINGING
A.W. Sainsbury Lt.. Sheffield, England.

HEATERS
E. J. Woodison & Co.. Toronto,

HEATING SUPPLIES
Crane Limited, Montreal. Que.

HOSE COUPLINGS
Cleveland Pneumatic Tool Co. Cleve-

land. Ohio.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit, Mich.

KAOLIN
Whitehead Bros.. Buffalo N. Y.

LADLES
Damp Bros., Mfg. Co.. Toronto. Ont.

LADLE SHANKS
Damp Bros.. Mfg. Co.. Toronto, Ont.

MAGNETS
Dines Magnetic Separator Co., Milwau-
Wta.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., .Milwau-

kee, Wis.

MALLETS
I. Johnson & Son, Ltd., Toronto.

METALLURGISTS
McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin. Chicago, 111.

METAL PATTERNS
Bryant Pattern Works, Windsor, Ont.

Hamilton Pattern Wks., Toronto. Ont

I. Johnson & Son. Ltd., Toronto.

MOLDING MACHINES
American Foundry Equipment Co., New
York City.

ienson & Patterson. Stamford, Ont.
Grimes Molding Machine Co . Detroit.

Michigan.

Herman Pneumatic Tool Co., Pitts
burgh. Pa.

Osborn Mfg_ Co., Cleveland. Ohio.

Tabor Mfg. Co.. Philadelphia. Pa.

W. H. Nicholls. Brooklyn. N. Y.

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y.

A. MacMillan. St. Catharines, Ont.

Benson & Patterson, Stamford, Ont.

Geo. F. Pettinos, Philadelphia, Pa.
Venango Sand Co.. Franklyn. Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Out

PATTERN MAKERS
Bryant Pattern Works, Windsor. Ont
Hamilton Pattern Wks. Toronto, Ont
I. Johnson & Son, Ltd., Toronto.

PIG IRON
A. C. Leslie & Co.. Ltd., Montreal.
Steel Co.. of Canada, Hamilton. Ont

PIPE FITTINGS
Crane Limited. Montreal. Que

PLUMBING SUPPLIES
Crane Limited. Montreal. Que

PNEUMATIC TOOLS
Cleveland Pneumatic Tool <'"

. Cleve-
. land, Ohio.

PULLEYS
Dings Magnetii Separator Co., Milwau-

kee Wis

RIDDLES
Great Western Mfg. Co., Leavenworth.
Kansas.

The Preston Woodworking Machine Co..

Preston. Ont.

SAND
Benson & Patterson, Stamford. Ont.

Dick Sand Co., Franklin. Pa.
George F. Pettinos, Philadelphia. Pa
Venango Sand Co , Franklyn, Pi.
Whitehead Bros.. Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co.. New

York City.

SAND MIXERS
Frost Mfg. Co , Chicago, 111.

National Engineering Co., Chicago. Ill

SAND SIFTERS
Great Western Mfg. Co., Leavenworth,

Kansas.
National Engineering Co.

The Preston Woodworking Machine Co..

Preston. Ont.

SAND BLAST MACHINERY
American Foundry Equipment Co., New
York City.

Pangborn Corporation, Hagerstown, Md.

W. W. Sly Mfg. Co.. Cleveland. Ohio.

SAND MULLERS
Frost Mfg. Co . Chicago, 111.

Xatioual Engineering Co . Chicago, 111.

SAND BLAST ABRASIVES
George F. Pettinos, Philadelphia, Pa.

Globe Iron-Crush & Shot Company.
Mansfield, Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.

SAND RAMMERS
Cleveland Pneumatic Tool Co., Cleve-

land, Ohio.

SANITARY EQUIPMENT
Crane Limited, Montreal, Que.

SNAP FLASKS

American Foundry Equipment Co. New
Sork City.

Damp Bros., Mfg. Co., Toronto, Out.
Diamond Clamp & Flask Co., Rich-
mond. Indiana.

I. Johnson & Son. Ltd., Toronto.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co., Toronto, Ont.

STEEL BANDS
Damp Bros., Mfg. Co., Toronto, Ont.

TUMBLING BARRELS
R. MacDougall Co., Gait, Ont.
W. W. Sly Mfg. Co , Cleveland, Ohio

VALVES
Crane Limited, Montreal. Que.
Cleveland Pneumatic Tool Co . Cleve-

land, Ohio.

VENT WAX
United Compound Co., Buffalo, N. Y

WASH ROOM FIXTURES
Crane Limited, Montreal, Que.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co., Toronto, Out.

WHEEL BARROWS
Sterling Wheelbarrow Co.. Milwaukee,

kee. Wis.
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

£& ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s*u M»ui.«i«r.,.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON, Ltd., Montreil, C»n»<U

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are

the results that go with

Hawley - Schwartz Melting
Furnaces. They are
economy producers in every

sense.

Why Don't You Write?
HARDLY a week passes that Canadian Foundryman

does not receive copies of this paper returned by the

postal authorities because of the change in firm names

or the address of some whose names are on the mailing

list Sometimes complaints reach us of the non-delivery

of mail matter. It is not till the receipt of such com-

plaints or the return of the *iaper, as the case may be,

that we obtain any knowledge of the changes or re-

movals of persons or firms. The adoption of the co-

operative spirit on your part by notifying changes

would make things a good deal more pleasant for both

parties. The MacLean Publishing Co. want their mail-

ing list to be in such shape that they will be able to

render the perfect service to their subscribers. There

is a lot of valuable trade matter mailed by this com-

pany and if you don't receive it— well, the fault is en-

tirely yours.

CRANES
Don't buy a

crane or hoist

without invest-

igating North-

ern Products

—

Made in Canada. AJso a line of

Foundry Equipment.

NORTHERN CRANE WORKS
LIMITED

WALKERVILLE - - ONTARIO
Cranes. Cupolas. Ladles. Hoists. Tumblers

Etc.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR.PRICE AND PARTICULARS TO

DUNCAN STEWART& Co., Ltd
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

r WINDSOR and DETROIT

E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

vw>

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

.J

Patterns

!

Put your pattern problems in
our hands. Quality work and

Phone prompt service assured. Pat-
Adelaide terns made for all foundry

S439 purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

ry/ni *A „*t, poo.
AGERSTOWN, MD

SAND-BLAST SPECIALISTS

P. O. BOX. 8508

AMERICAN
Molding Machine* Pattern Compound
Charging Buckets iffiteaj^BH Core Machines
Dust Arresters M ^fc» Oven Trucks
Sand Cutters eouIpment Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave.,' New York City

Use Swing Grinders
and bring the wheel to the work.

For grinding Iron or Steel Castings, Steel Ingots, Billets and
Bars, Rails, Steam-hammer Pallets, Plough P'atss, Welded Work
etc.

A light but powerful Machine, the result of many years' experi-
ence. Roller bearings throughout and V linked belting eliminate
friction. Takes any size wheel from 12 in. x 1 1-4 in. to 16 in. x
4 in. without alteration.

The DOMINION FOUNDRY SUPPLY CO. Ltd., MONTREAL,
will show you one of these machines and quote prices.

' A. W. Sainsbury, Ltd., Sheffield, England
Telegrams "Sainsbury, Sheffield". Marconi Code.
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A Good New Year Resolution
"RESOLVED that during the year 1922 I will reduce my costs to the

minimum and at the same time increase the quality of my products."

We can help you keep this resolution if you will afford us the oppor-

tunity !

Four helps are offered below; others will be offered from time to time

as the year grows older.

PIPE BLACKING
SEA COAL FACING

CAR WHEEL MINERAL
BLAST SAND (kiln-dried or

damp— three sizes.)

George F. Pettinos
Real Estate Trust Building - Philadelphia, Pa.

Send your orders and inquiries to our

Canadian Representative : R. J. Mercur & Co., Ltd., Montreal

iiiimmi LLii-u iimiimi ujjjjljjlujjjjjlojji i i i i i urrTTrrnx?^
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"Ring out the old , Ring in the new;

Ring happy bells across the snow.

The year is going: let him go;

Ring out the false; Ring in the true.

"

Blacking, Stevens' Carbon

Brushes--Wire and Bristle

Charcoal-Silk Bolted

Core Flour

Core Compound

Core Oil

Crucibles

Cupola Blocks

Facing (the entire family)

Ferro Manganese

Fire Brick

Fire Clay

Fire Sand

Foundry Supplies (all of them)

Plumbago (the best)

Rosin

Sea Coal Facing

Etc.

"Ring out false pride, in place and blood,

The civic slander and the spite

;

Ring in the love of truth and right.

Ring in the common law of good."

Anodes, Nickel

Buffing Wheels

Bull Neck Wheels

Buffing Composition

Canvas Wheels

Caustic Soda

Chloride of Potash

Emery Glue

Fused Cyanide

Gum Shellac

Nickle Salts

Plating Outfits

Pumice

Rotten Stone

Spanish Felt Wheels

Turkish Emery

Walrus Hide

Etc.

FREDERIC B. STEVENS
Manufacturer of Foundry, Electro-Plating and Polishing Supplies and Equipment, Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets, Detroit, Mich.
CANADIAN BRANCH: Windsor, Ont.
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Mr. Miller's Worth While Offer!

Costs Nothing to Try Miller Fluxes

THE foundryman who

does not use Miller

Fluxej? has never tried

them or never learned what

they will accomplish for

him.

The best Castings made on

earth, during the war and at

present, are made with the

Miller Fluxes. If any one

disputes it and thinks they

have the limit of perfection,

let us show them that they

have only made a beginning

—we made better Castings

than those with nothing but

Scrap and we will prove it.

To better acquaint non-users with the

real value and money-saving purpose of

Miller Fluxes I have decided to send a

liberal supply of the Flux to. any res-

ponsible foundryman writing me. Un-

less it makes striking improvements in

his castings it will cost him nothing.

I presume perhaps there are a lot who

claim they have something like the

Miller Fluxes. Even during the war

four different concerns tried to make the

Fluxes but they went the way all people

go that don't get things honestly or

through lack of ability or whatever the

case may be.

Miller Fluxes never fail if properly

handled which is very simple. You will

C. M. MILLER

CLIP THE COUPON HERE
The Basic Mineral Co., Box 276, N.S.,

Pittsburgh.

Gentlemen:

—

, „,
Kindly send me a liberal trial order of Miller I? lux

which will cost me nothing unless it actually im-

proves my castings.

My work is

Name and

Address '

save dollars where we make

cents. During the war, a

great elevator company

made something like fifty

duplex cylinder castings,

eleven inch diameter, but fin-

ished all over. They passed

all Government Inspection

for they were for Govern-

ment Ships. There wasn't

a hole big enough for a pin

to go through. A man who

had once turned down the

Miller Fluxes wanted to

know the reason why he got

such good Castings, and the

man was truthful enough
to say the castings were

made with the Miller Fluxes. What we
did for them, we will do for you. In-

stead of getting one-half losses we will

save nine-tenths of your charges for you.

For instance in soil pipes there will only

be two per cent, losses or under on the

average, in radiators or boilers one per

cent, or under and we can prove it, for

we have big concerns doing it. In stove

plate the saving is so great you cannot

enumerate it. When it comes to gas en-

gines and steam cylinders, we have never

known one to be lost. .

Write us for full information. Send in

your orders and if sent in good faith we
will let you have all you need for a

trial and no pay if not satisfactory.

You are the iudge, jurv and executioner.

Don't be a Doubting Thomas. Write us

to-day.

Cassius M. Miller

Remember, either Miller Flux im-

proves ' your castings or it costs

you nothing. Fill in, clip and mail

the coupon to-day.

THE BASIC MINERAL company
BOX 276 N. S., PITTSBURGH, PA.



BAMi ukiai.. i.xutA—rage i<

A Monthly Newspaper Devoted to the Foundry, Patternanakine, Platinjr

by The MaeLean Publishing Company, Limited, Toronto, Montreal,

Vol. XIII Publication Office, Toronto, April, 1922 No. 4

ected
r the
"ByM

Gra
d<Require
WhoKnow'9

ALBANY SAND AND SUPPLY CO.
ALBANY, N. Y.



CANADIAN FOUNDRYMAN

"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE more fully.

It will in no ivay

obligate you.

IT
has always been a logical theory

that where an automobile has been

built "from the ground up" it can't

help being a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can you afford to be without this valuable ad-

visory service? So successful has Kawin been

with other foundries that you are guaranteed

a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, 111 Cincinnati, O. Buffalo, N.Y. San Francisco, Cal.

Chemists-Metallurgists

Foundry Engineers
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Twenty Years' Experience
in the fire brick business has taught us that no one fire brick is adaptable for all purposes.
The one and only reason for choosing a fire brick should be adaptability to your work. The
matter of cost is of secondary importance. Our

FIRE BRICK
is selected from widely different localities and every brand is specially suited for some spe-
cial service. You can get best results by telling us what kind of work you wish to use the
brick for and let us submit prices. Special bricks for the following purposes:

For Re-building Core Ovens;

For Re-placing Boiler Settings;

For Re-lining Oil, Malleable,

Brass or Heat Treating Furnaces
Don't be buncoed into using a cheap brick. Replace-
ment costs come high these days. All shapes carried

in stock. See us now.

Need Fire Clay?
We have a very refractory clay,

especially adaptable for Cupola Lin-

ings, middle inwalls of Blast Fur-

naces, Hot Blast Stoves, Boiler Lin-

ings, and similar purposes requiring

not only a highly refractory Brick,

but a toughness that will give long

service under the abrasion incident

to this class of work.

We can supply Canisters for use

with Clay to Daub Ladles, Cupolas

and Furnaces.

Increase the life of Refractory Walls

with our

HEAT PROOF CEMENT
This is a plastic asbestos compound—absolutely impervious to

heat. Anyone can apply it. Is just like ordinary fire clay
mortar, but sets hard as a rock and preserves walls much long-
er than fire clay. Used for Boiler Settings, Bridge Walls,
Boiler Arches, Heat Treating Furnaces, Brick Kilns and for
many other purposes.

Get Oar Prices Now!

The E. J. Woodison Company, Limited
Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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PRESTON Equipment
Means Better, More

Economical Work
Illustration to left shows our No. 132,
36-inch Band Saw. The perfect tension
devices reduce to a minimum the

breaking of saws. We shall be pleased
to have you investigate its special

features.

We make a complete line of equipment
for your carpenter or pattern shop.

Details on request.

Note This!

THE

PRESTON

\ 15-day free trial of our Ball Bearing
Electric Sand Riddle will convince you
that inside of a few months this riddle
will have paid for itself.

The handy design of this riddle enables
it to be used anywhere and everywhere
in the foundry. It sifts faster than a
man can shovel into it.

WOODWORKING MACHINERY COMPANY
LIMITED

PRESTON - ONTARIO
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Monarch Melting Furnaces
Represent Modern Time-Saving Methods

Tilting Crucible Coke Furnace

Write for catalogue. It

shows the Monarch Line

in full.

I

They Save Time
A few years ago a foundryman would have
been amazed if told a Furnace would melt
with the speed and efficiency that Monarchs do
to-day. And yet, right now in hundreds of

shops, Monarch performance is accepted nat-

urally—without question. Why? Because it's

a sign of progress—a sign of modern labor-

saving, cost cutting methods.

Here, then, is a point to consider carefully

—

economy. And when you look over your
foundry to see just how you can economize
in production, remember this. Of the hundreds
in use we do not know of one Monarch that

has not brought its owner a radical drop in

costs, in many instances as great as 50 per cent.

Monarch "ARUNDEL" Drop Front

Core Oven—Any Fuel

We also specialize in

the Monarch "Arun-
del" and "Acme"
core ovens.

All Fuels, All Sizes.

All equipment for

brass and iron foun-
dries.

Furnaces for oil, gas,

coal or coke. With or

without crucibles.

The Monarch Engineering & Mfg. Company
1206 American Bldg. Baltimore, Md.

SHOPS AT CURTIS BAY, MD.
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A New Canadian Motor Foundry

We have just completed rearranging a plant for the

Hiram Walker & Sons Metal Products Co., Ltd.,

of Walkerville, Ontario, to make a modern motor
foundry of it.

Tell us your troubles and we will be glad to serve

you.

Foundry Engineering is our business.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.
Canadian Office : The H. M. Lane Co. Ltd., La Belle Block,

Windsor, Ontario.
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Cast iron propeller hub cut with Oxy-acetylene Blowpipe

DOMINION OXYGEN CYLINDERS
LIGHT IN WEIGHT, SAVE FREIGHT

A real money-saving opportunity is offered

to you in Dominion Oxygen Service.

For instance, the cylinder while of ample
strength to withstand the use and abuse of

much handling and transportation, is excep-

tionally light in weight, which greatly re-

duces freight and handling charges. The
capacity is sufficient to make constant re-

ordering unnecessary.

The green-colored cylinder adopted by Do-
minion Oxygen is a familiar sight wherever
oxygen is used. It is the symbol of oxygen

service that represents an outstanding success

in the industrial field.

Uniform purity, a system of reliable immedi-

ate deliveries, a conveniently handled cylin-

der of large gas capacity and a liberal policy

of cylinder loans make Dominion Oxygen and

Dominion Oxygen Service the choice of oxy-

gen users.

Be certain to obtain our price before placing

your oxygen order. Order a sample cylinder

—it will go forward the day your order is

received.

Dominion Oxygen Company, Limited
Hillcrest Park, Toronto

Montreal Hamilton Merritton Welland Windsor

In Quebec City, order from our warehouse at Grant and Defosses Streets. D-M
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You Get

—

Best Prices—Highest Quality

—Prompt Deliveries

When You

Specify

VENANGO
MOLDING SANDS

Nowhere else on earth can you

obtain molding sands of the

same high quality as Venango.

Write for samples and see for

yourself. Venango service means

convenience. You tell us your

needs, we guarantee satisfaction.

Don't put it off. Write now.

Sands

for

Steel

Malleable

Brass
Aluminum
Furnace
Light Grey
Iron Cast-

ings.

VENANGO SAND CO.
FRANKLIN, PA.

DIAMOND

MASTER FLASKS
PROMOTE SPEED IN MOULDING
The lifrht weight, ease and accuracy of operation of "Diamond"
Equipment has shown many foundries an appreciable speeding up of
work and a decided drop in overhead expense. It will do the
same for you.

$10.00 F.o.b. Richmond, Ind.

Sold in Canada by
Dominion Foundry Supply Co.; Whitehead Brothers Company; E.
J. Woodison Company; Frederic B. Stevens; Hamilton Facing Mills
Co., Ltd.

DIAMOND CLAMP & FLASK COMPANY
40 N. 14th Street, RICHMOND, INDIANA, U. S. A

J

SLY FOUNDRY EQUIPMENT
"UP - TO - DATE"

Brass Cinder Mill

Made in two sizes to care

for refuse from a foundry of

any size.

A Sly Cinder Mill will completely recover

the valuable metal from the cinders, skim-

mings and sweepings in your foundry, all in

one operation.

It can also be used to advantage to condi-

tion your fire clay, by pulverizing and mixing
it smoothly, before lining your furnaces.

The W. W. SLY MFG. CO.
Main Office and Works t

Cleveland, Ohio

Williams & Wilson, Ltd.
Montreal, Que.

Hamilton Facing Mill
Hamilton, Ont.

The SLY Line of Up-to-date Foundry Equipment
Steel Tumbling Mills
Iron Cinder Mills
Brass Cinder Mills

Resin Mills
Sand Blast Mills
Sand Blast Mills—Tilted

Exhaust Fans
Sand Blast Rooms
Sand Blast Cabinets

Sand Blast Rotary
Tables

Dust Arresters

Cupolas
Core Ovens
Core Sand Reclaimers
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CLEVELAND "FOUNDRY" CHIPPERS
Are Dust-Proof Easy To Hold Easy To Control

A Remarkable Tool for Fast Chipping
Made in "Seventeen" sizes with "Open" or "Enclosed" handles

—

Outside or Inside Latch.

CLEVELAND SAND RAMMERS
For Floor, Flask, Bench and Core

Size No. 4F, for heavy floor and pit work.
Size No. 1HF, for light floor work.
Size No. 1H, for bench and core work.

They have high speed, no recoil and are dust proof. They increase output.

PORTABLE AIR GRINDERS
The size G, illustrat-

ed, is a "one man
grinder," has 3300

r.p.m. Weight, 19

lbs. Adapted for
grinding castings, etc.

BOWES AIR HOSE COUPLINGS

AIR TIGHT

The Bowes is instantly connected or disconnected. Always air

tight. Write for special Bulletins Nos. 50 and 51.

CLEVELAND PNEUMATIC TOOL CO., OF CANADA, LIMITED
84 Chestnut St., Toronto, Ont. 337 Craig St., Montreal, Que.

"LACKO"
PARTING

Its use will result in a
saving from defective
castings. Let us ship
you a trial barrel on
approval for test.

A high grade Parting for the Foundry.

Manufactured from the best quality tri-

poli and oil which has absolute water-

resisting qualities. Will stand the test.

Eliminates
Defective
Castings

Reliable Parting Company
West Liberty, Ohio, U.S.A.

Delivered

Price

4c. lb.

For 375 lb.bbl.
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HAM
PIC
IRON

*•
W

THE

^STEEL >

COMPANY
OF

V(MADA>
^ LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL

ss
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Whenever a Simpson is Used
Sand Mixing

lime is

Shortened
Almost any foundry can make good cast-

ings in record time if they constantly use

new sand and are not at all limited to

labor. But it's a different matter when
it comes to using old sand ; especially

when there are few men to do the work.
Yet, difficult as this may sound, it is be-

ing accomplished every day in foundries

where the SIMPSON MIXER is used.

THE SIMPSON MIXER is a wonderful
boon to foundrymen. It is a substitute

for men and it saves 50% of sand bills

—

all at a small cost.

"We used a day and night crew on our
old machine but have time to spare with
our Simpson Mixer," say the Bay City In-

dustrial Works. They get top-notch re-

sults on converter and ladle linings, steel

facing, etc. Like scores of other
foundries they feel they couldn't afford
to be without a Simpson Mixer even at

many times its cost.

The Simpson Mixer reclaims old and worn-out sand for re-use,

thoroughly amalgamates all mixtures and improves the quality

of all castings. It operates with small H.P. and is so staunchly

constructed that expense for repairs is seldom required. Made
in four sizes.

The story is told fully in circular No. 70.

send it to you.

Let us

Economical and Efficient for all kinds of Sand Mixtures
in Foundries Producing Steel, Grey Iron, Malleable, Brass

and Aluminum Castings
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

THETABOR MFG.COMPANY
3" Tabor jamng Machine with 12" x i4n Table 6225 State Road, Tacony, Philadelphia, U.S.A.

For Better, Cheaper Castings

First Place in Every Pot
A Flux for any kind of metal. For

BRASS : greatly prolongs the life

of your pots and eliminates brass

shakes. Clean castings always.

For CRUCIBLE STEEL; gives
you better control over cart>on,
manganese and silicon. Saves AL-
UMINUM by enabling you to run
your castings 15 per cent, thinner.
A trial is proof. Write to-day
for free trial.

The Thomas Special Flux Co.
1052 Norman Ave., CLEVELAND, OHIO.

Thomas
Special Flux
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

Highest Quality Foundry Supplies

MADE IN CANADA

Before Placing Your Order Get Our Quotations on the Following:

Core Ovens Pick-up and Shake-out Tongs

Ladle Bowls Ladle Shanks

Steel Bands Slip-Over Jackets

Core Plates Crucible Tongs

Crucible Shanks Geared Ladles, 1,000-lb. up

WE CAN SUPPLY ANY SIZE LADLE REQUIRED. JUST SEND SIZE

OF SHANK RING AT TOP AND BOTTOM. WE WILL DO THE REST

DAMP BROS. MFG. & WELDING CO.
852 DUPONT STREET, TORONTO

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.
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Satisfied but Why?
Because we give them satisfaction in qual-

ity, price, and prompt deliveries.

We are supplying the needs of many of

Canada's largest foundries. They re-order

from us continually for the above reasons.

Canadian Foundrymen have realized that

purchasing sands from across the bord-

er is not only an expensive but a needless

habit. A trial order of

" B. & P."
The Famous Niagara

SANDS
will confirm the inquiry that as good, if not

better sands may be purchased in Canada
at a very moderate price.

A Partial List of our

Satisfied Users

American Radiator Co.. Buffalo.

Niagara Radiator Co., Buffalo.

(The above two ordered 15) and 100 curs

respectively in I >2J)

Erie City Iron Works, Erie. Pa.

Dom. Wheel & Foundries, Toronto.

Fittings, Ltd., Osfoawa.

Can. Fairbanks-Morse Co., Toronto.

Can. General Electric. Toronto.

Can. Iron Foundry, St. Thomas.

Grand Trunk Railway System, Montreal.

Victoria Foundries. Ottawa.

International Malleable Iron, Guelph.

Katie Foundry, Gait.

Goldie & McCulloch, Gait.

International Harvester Co.. Hamilton.

Dom. Steel Products, Brantford.

t';in. Westing-house Co.. Ltd.. Hamilton,

Ont.

Wm. Hamilton & Sons, Peterboro.

We have a grade of sand for every purpose.

State your requirements and we will gladly

send samples. Distance is no object. Write to

Benson & Patterson
STAMFORD, ONT.

ALUMINUM
Brass and Bronze

CASTINGS
in

production quantities

Alloyed to customer's specification.

Jobbing Work promptly executed

Aluminum Match Plates and metal

pattern work a specialty.

BRANTFORD BRASS
FOUNDRY CO.

22 Leonard Street

BRANTFORD, ONT.

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,

Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO
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Valuable Sand Riddle Pamphlet

'Free

!

Mail the Coupon
To-Day !

What the Pamphlet Deals With
It tells clearly why a Sand Riddle in order to be
really efficient should be portable, have large capac-
ity, be convenient to operate. It tells how the
gyratory motion of the Comb's Riddle lessens re-

pair bills; how its method of operation cuts the
cost of making castings.

Before considering a riddle of any kind, every
foundryman should get and read this pamphlet.

QUEBEC AGENTS
Dominion Foundry Supply Co., 185 Wellington St.,

Montreal.

Mussens, Limited, 211 McGill St., Montreal.

Factory Supplies, Limited, 244 Lemoine St., Montreal.

Williams & Wilson, 84 Inspector St., Montreal.

E. J. Woodison Co., Montreal.

ONTARIO AGENTS
E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Larned and 3rd Sts.,

Detroit.

Strong Scott Mfg. Co., Winnipeg, Man.

Fill in, clip and
mail this Request
Form to the near-
est of these agents.

The
/' Nearest

Agent for

THE COMB'S
Gyratory Riddle

' Gentlemen:

—

Kindly send me by return mail
FREE PAMPHLET telling why

the Comb's Riddle is especially adapt-
able to my business.

NAME

FIRM NAME

ADDRESS
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Why Over 3000 of the 5500
U. S. Foundries Use Sterling Flasks

Sterling Rolled Steel Flaak B, suita-

ble for either bench, floor or machine
moulding.

Sterling Flasks are always custom
made to meet particular needs of
every type of work. There are no
standard sizes. Write to us outlining

your requirements.

The Angle Reinforcement : Not only
the solid center rib but an extra re-

inforcement for larger sizes—another
"xclusive Sterling feature.

Think what this brace means in add-
ing strength without greatly increas-

ing weight— its simplicity and lack

of bulk.

The Only Rolled Steel Flask

This almost universal adoption of Ster-
ling Flasks is largely due to their rolled

steel construction which makes a flask

50 per cent lighter than cast iron and
one which can't burn nor break.

Rolled steel is the ideal flask material,
combining &reat strength and rigidity
with li£bt wei&ht.

And only rolled steel permits of a narrow-
sand retaining flange— this is why you
can ram the sand even and close to the
parting with Sterlings.

The Solid Center Rib
Only Sterling Rolled Steel Flasks have
this &reat feature. It means rigidity —

&reat resistance to torsional strains and
stresses. It brings these advantages with-
out increasing wei&ht.

This solid center rib is an integral part
of Sterling Flasks.

The An&le Reinforcement
Large size flasks need additional reinforcement.
This fact everyone concedes. Even the Sterling

Solid Center Rib is not enough for the big ones.

But with the angle reinforcement— ah! that's an-

other story.

There's no job too tough for it. And note this great advan-

tage— it does its job of reinforcing without adding great bulk

or weight. A big factor in ease of handling.

Have you gone to the bottom of this flask business? Do you
know that most foundries find it far cheaper to buy Sterlings

than to make their own wooden or cast iron flasks?

Why not consult with us? No obligation. If you are one

of the few 'who cannot profitably employ Sterlings, we'll tell

you quick enough. But if you belong to the great majority who
can save with Sterlings, you should know it. Write us today.

STERLING WHEELBARROW CO.
Milwaukee, Wisconsin

New York Boston Cleveland Detroit Chicago St. Louis

Canadian Afeents:

ssens, Limited, Montreal, Toronto. Winnipeg, Vancouver

Sterling on a Wheelbarrow Means
More than Sterling on Silver
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McUM'S SEMI-SUIL

99% Good Semi-Steel

Pistons

AUTOMOBILE PIStON

21% STEEL

Mr. James Arterburn, Superintendent

Cream City Foundry Company, Mil-

waukee, Wisconsin, is making thous-

ands of pistons using 25 per cent.

steel, with casting losses and re-

jections less than one per cent.

Can You Duplicate
This Record?

Why continue to experiment,
losing 5 to 15 per cent, cy-
linders, pistons, piston
rings, and other quality
castings which should
and can be made of
McLain's Semi-
Steel and only
possible when
carbon is

absorbed.

David McLain
who made it

possible for Mr. Ar-
terburn and thousands of

others throughout the world to
make good semi-steel for pis-

tons and other light castings.

The

Steel

and

Carbon

Theory

Exploded

James Arterburn, 1910
McLain Graduate,
purchased Sixth
Edition of
McLAIN'S
SYSTEM
in 1920.

Ancient warriors forged swords
from lumps of ore which were

heated, hammered, reheated in crude
wood fires, and rehammered innumer-

able times until it became wrought iron,

which, absorbing carbon, from the fuel be-
came steel from which the swords were made.

Chemists found these swords to contain 1 to 2 per
cent, carbon, proving that steel will absorb carbon

from the fuel, whether wood, coal or coke.

BLAZING THE TRAII^-It is a big jump from
the ancients to a steel foundry in Pittsburg where

David McLain learned that liquid steel would absorb
carbon from coke facing sand, which discovery revolu-

tionized metallurgy as relates to cupola melting of gray
iron and semi-steel.

Mr. McLain did not patent his discovery but has taught thous-

ands of foundrymen throughout the world the secret of making
real semi-steel.

McUIN'S SIMI-SIEU

r*3

McLAIN'S SYSTEM, Inc.
700 Goldsmith Building Milwaukee, Wis., U. S. A.

u " ! SHU PISTONS CONTAINING I) TO li% SHd
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Swollen Costs Can't Be Passed On
EVADING economical production costs is suicide. The entire nation,

from top to bottom, is refusing to pay an extra cent beyond actual

value received. The manufacturer whose costs are based on any-
thing but rock-bottom economy will get the slimmest of slim pickings.

If you are still bidding on the basis of hand-moulding— even in jobbing

work — you are taking a long chance.

Investing for economy is a must matter now.

The right kind of production economy is illustrated above. The left-hand

illustration shows an actual assortment of patterns handled by one jobbing

foundry in one day.

The right-hand view shows the 22 moulds made, cored, closed, and poured
in 9 hours by 4 men on one Osborn Roll Over Jolt Moulding Machine.

A Machine-Moulding recommendation for your foundry gladly submitted

on request.

Ten advantages favor the foundry which operates Osborn Moulding
Machines. Not only are better castings assured (which means continued

re-orders from satisfied customers), but 10 distinct savings are made
between the producer and consumer.

Machine Moulding Advantages
1. Insures rapid production.

2. Lowers direct moulding cost.

3. Uniformity of castings.

4. Five to 107" saving in metal.

5. Reduces grinding and chipping.

6. Lessens pattern repairs.

7. Reduces overhead per ton.

8. Lessens work in machine shop.

9. Castings require less scraping
and filling.

10. The elimination of waves in

casting, producing clear, sharp
lines, means a pleasing and at-

tractive product.

Each of the 10 points can be definitely supported by actual operation.

Our Sales Engineers will come to you equipped to show the reasons behind these facts and
advise you as to an installation suitable for your needs.

Osborn Afac/u'nes i'nc/ude - Roll Over Jolts, Plain Air Squeezers, Combination Jolt

Squeezers, Stripper Squeezers, Jolt Strippers, Plain Jolts, Plain Air Roll Overs, Plain

Hand Roll Overs.

The OsbornManufacturing Company
New York
Chicago

/MCO0POPAreoCLEVELAND Detroit
San Francisco

J. W. Jackman & Co., Ltd.
Caxton House, S.W. I.

London, England

Allied Machinery Co., de Fran.ce
19 Rue de Rocroy

Paris, France

Foreign O ffi c e s :

M. W. Zeman, Engineer
General European Director

19 Rue de Rocroy
Paris, France

Home Company, Ltd.
6 Takiyama Cho. Kyobashi-Ku

Tokyo, Japan

E. Isbecque & Cie
36 Rue Otlet

Brussels, Belgium

Allied Machinery Co., d'ltalian
40 Corso Dante
Torino, Italy
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Hiram Walker & Sons New Special Alloy Foundry
Plant Specially Designed for the Production of Nickelroy,

Chromel, Monel Metal, etc.—Some Data on Nickel and Chrom-
ium, Nickel Steel and Rustless Iron

IN
the last issue of Canadian Foun-

dryman there appeared an article on
the new foundry of the Hiram

Walker & Sons Metal Products Co. of
Walkerville, Ont. In this article it was
shown that the site of the new plant
was that which had been occupied by

shown in the foreground in Fig. 2.

There are three other furnaces, which
were not included in the picture, two
of the pit type and one electric resis-

tance furnace. At the back of the
foundry, as shown in Fig. 2, some
tracks cross the floor in connection

IOI oo
Furnace Rm.

their special alloy foundry and that the
latter foundry had to find quarters in

new buildings on the opposite side of

•the street. This company manufac-
ture not only their well known resis-

tance wire, but also do a general foun-
dry business in special alloys as well

as grey iron castings. Their two spe-
cial alloys are known as "Nickelroy"
and "Chromel." These names intro-

duce themselves^—the one has a nickel

base while the other has chrome as its

important ingredient. They also make
monel metal castings.

The new plant for this is located on
the same property on which the wire
mill is situated, and as has already been
mentioned, is across the street from
their motor casting plant, which is

known as the grey-iron division.

The general arrangement of the foun-
dry building is shown in Fig. 1. The
main foundry is spanned by a hand-
operated crane with sufficient capacity

to handle the furnaces or castings of

considerable weight. The melting
equipment consists of a tilting steel

furnace of the "Harvey" type, which is

Figr. 1.—General lay-out of foundry.

with the core oven shewn in Fig. 3. The
core oven really consists of two parts

—

the front part with the large swing
doors as shown is arranged for a car
to take dry sand molds or large cores.

At Ihe back end of the oven there is

a series of doors connecting directly

with racks on the interior of the oven
on which small cores can be baked. The
oven is fired from a pit beneath the core-
room floor; in fact partly under the core-

maker's bench which is shown in Fig.

4. With this arrangement the light
cores, as made, are put directly into the
oven; the core-maker cniy having to
make one or two steps.

In the space at the left of the core-
oven as shown in Fig. 3, are situated the
gyratory riddle, a Wadsworth facing
mill, a double emery grinder, and & po-
sitive pressure blower for supplying
blast for the oil-fired furnace. This
arrangement gives a compact little

foundry which at the same time is

capable of turning out castings of con-
siderable weight, or a considerable num-
ber of small castings, and while it is

not large it is able to take care of any
demand for special alloy castings aris-

ing in the Canadian trade.

These special alloys make an interest-

ing study, and while there are many
new alloys coming onto the market, all

of which have advantages over the old

reliable iron land brass castings for
special lines of work, the most of them
are made from metals which fuse at a
low temperature, or in other words,
which are easy to melt. Those contain-
ing nickel and chromium are, however,
not in this class, but on the contrary are
harder to melt than iron. Canada leads

the world in the production of nickel

and this should liven up interest in this

metal. Nickel while a non-ferrous metal
mixes readily with either ferrous or

Vig. 2.

—

General view of interior of foundry, showing melting furnaces.
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F:g. 3.—Core oven at back of foundry.

non-ferrous alloys. Its principal use
for some years back has been that of

toughening and hardening steel. It is

also used in conjunction with copper in

the production of monel metal.

Chromium is rather a rare metal, but
this has been chiefly on account of its

being little in demand. It has of late

been figuring prominently in the metal

field in producing rustless iron and
stainless steel. Much excitement is be-

ing created in Great Britain and the

United States over the possibilities of

this material.

It has proved its worth in many ways
but its field of usefulness is only be-

ginning to be recognized. However the

Hiram Walker & Sons Metal Products

Co. are on the ground1 floor and evi-

dently intend to keep abreast of the

times no matter what developments come
to light. Their new foundry with its

oil burning tilting furnace, electric fur-

nace, and numerous pit furnaces, to-

gether with buildings and equipment de-

signed and constructed with the last

word in engineering skill, shows the ex-
tent to which Canadian industries, par-
ticularly the foundry, which is really

the first stepping stone in all industry,
are being evolved.

The rearrangement work on this lat-

est addition to the Hiram Walker &
Sons, Metal Products Co's. industries

was done under the direction of the H.
M. Lane Company, Industrial Engineers,
with offices in Detroit, Michigan and
Windsor, Ont.

THE METALS AND THEIR
CHEMICAL SYMBOLS

Among the most important elements

are the metals of the earth. In chemis-

try the meta s play a most important

part and each one has a chemical sym-

bol or abbreviation, but unfortunately

for the average layman these symbols

are unintelligible for the reason that

they are abbreviations of the Latin
names for the metals, which in some
cases are retained by the English but
not in all cases. For instance, Anti-
mony is known in chemistry as Sb, be-
cause in Latin it was Stibium. Gold is

Au because it was known as Aurum. Sil-
ver is Ag because it was formerly Ar-
gentum. Tungsten is W because it used
to be known as Wolfram. Mercury or
Quicksilver as it is sometimes known is

symbolized Hg because in Latin it was
Hychargyrum. Sodium is Na and was
formerly Natrium. Now to get down to
the more familiar metals Cu stands for
copper because it was formerly known
as Cuprum, and when we read of cupro
alloys we know that they have a copper
base. Fe stands for Ferum the Latin
name for iron, and mixtures with an
iron base are known as ferrus or ferro
alloys. Thus ferroAjsilicon is iron with a
high percentage of silicon and ferro
manganese is iron carrying a high per-
centage of mangenese, while a non-fer-
rous composition is one which contains
no iron. The expression "non-ferrous"
is of less import now than formerly, as
it was always considered that iron and
copper could not be mixed successfully,

and as a consequence if it was a cupro
or copper-base mixture, it must of nec-
esity be non-ferrous (containing no
iron). It is now known that iron would
mix readily with copper were it not for
the fact that all iron contains carbon,
and copper will not mix with carbon.
The introduction of aluminum into a
crucible of melted copper and melted
iron will remove the carbon and carry it

to the surface where it can be skimmed
off, after which the copper and iron and
whatever other metals are in the crucible

can be mixed. Many useful alloys are
now made from copper (base mixtures
with a small amount of iron included.

The introduction of aluminum while be-
ing beneficial in this respect, has also an
injurious effect, and while the alloy has
good strength and wearing qualities it

is apt to be porous and is not suitable

for castings which will be called upon to

stand pressure. However, iron is being
mixed with copper alloys, and as a con-

sequence "non-ferrous" is sometimes
being used in referring to mixtures
which in reality contain a certain

amount of iron.

Fig. 4.—Core makers' bench, back of core oven.

CANADA HAS THE MINES

In the course of his address before

the Canadian Institute of Mining and
Metallurgy, Mr. C. D. Corless, presi-

dent of the institute, referred to the

tremendous coal reserves in Canada,
estimated at one thousand, two hun-

dred and thirty-four billions of tons, or

thirty-five thousand times the present

annual consumption. He pointed out

that although Canada was spoken of as

an agricultural country only 15 per cent,

of the area of the Dominion was suit-

able for cultivation while 90 per cent,

would undoubtedly produce great min-

eral wealth.
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Preparing Sand for Auto Castings
A Thorough Mixing Method Adapted to the Core and Facing
Sand is Responsible for the Production of Better Castings and a

Marked Saving in Labor and Material

PROPER preparation and condition-

ing of sand in the foundry con-

stitutes one of the most important
steps in the process of producing per-

fect castings at low operating expense.

Unless the sand is in proper condition to

give the mold and core the necessary
degree of strength and porosity, care

exercised in other partsi of the work is

wasted and the resulting casting will be
defective. This phase of foundry prac-

tice is worthy of the earnest attention

of any foundry manager or superin-

tendent. It may be regarded as a prime
essential in economical operation and
one that will yield gratifying returns if

given the consideration which its im-
portance warrants. This question has
been solved in a satisfactory manner at

the plant of the Packard Motor Car
Company, Detroit, where the rigid

specification to which automotive cast-

ings must conform, combined with the

necessity for economical production ren-

dered the problem of serious propor-
tions. Approximately 75 tons of core

sand and 80 tons of dry sand facing are

handled daily when the shop is work-
ing to capacity. The direct saving in

labor cost on this quantity, comparing
hand methods with the present method
of machine mixing, amounts to a con-

siderable item. No direct records are

available illustrating the scrap loss di-

rectly traceable to improperly tempered
sand under the former method of hand
mixing, but the management is of t!he

opinion that it amounted to a consid-

erable percentage of the total.

New sand for molds and cores is un-

loaded from the railroad cars by a lo-

comotive crane equipped with a grab
bucket. It is dropped through hatch

ways in the roof over the sand bins

located on the opposite side of a cov-

ered roadway from one of the side walls

of the foundry building. Wheel-bar-
rows and electric trucks are employed
to move it as required from the bins

to the respective sand mixers. After it

has been mixed according to a definite

formula which embraces time as well

as materials, it is moved by the same
agency to the individual workmen's
benches or machines.

The core sand is mixed in a 6-foot

Simpson pan made by #ihe National
Engineering Co., Chicago, equipped with
a bucket loader operated by a clutch

connection on the shaft of the mixer.

The bucket is designed to hold the max-
imum amount that can be handled in

the pan at one time and it is claimed

that this feature saves considerable

time and also insures a more uniform
mixture. It removes the hazard of for-

getfulness always present when the

matter of counting the measures, shovel
or bucketful and binder is left to the
discretion of the operator. Another
advantage claimed for this method is

that since a sufficient quantity of ma-
terial for a batch is dumped into the pan
at one time and then milled for a defin-

ite period, the entire quantity will be
uniform.

Mixed Not Crushed

To provide a free vent in the cores
it is essential that the individual grains
of sand should not be crushed and it has
been found by experiment that the de-
sired result can be accomplished: (by

allowing the pan to revolve for two
minutes. It also is stated that the com-
bined plowing and mulling action of the
rollers thoroughly incorporates the bin-

der so that each grain is covered with
a film of oil, in the same time.

Some interesting figures are submit-
ted in this connection. For instance,

where formerly the core sand required
the services of 5 men and cost $0.50 a
ton it now is prepared by two men,
wheeled in and delivered to the core

makers for $0.25 a ton. Formerly oil

in the proportion of 1 to 60 was requir-

ed to give the cores the necessary
strength. This has been reduced to a
ratio of 1 to 70. Based on a daily con-

sumption of 75 tons, the saving by this

method of mixing amounts to $18.75 a

day. Facing sand for dry sand cylinder

molds is prepared in another mixer of

the same make, also equipped with a

bucket loader. This practice has been
adopted as the result of experience

which shows that the composition of the

sand and the manner in which it is mix-
ed determine to a considerable extent

whether the castings produced go to

the machine shop or the scrap pile. The
same factors also determine whether the

skin of the casting peels clean or pre-

sents a rough and dirty appearance.

The present method of mixing ttie dry
sand facing has resulted in reducing
the amount of new sand required by
about 50 per cent. Also with fewer
men it is possible to keep from 1 to 2

hours' supply of facing always ready
ahead of requirements. While the

Packard practice is not based on the

claim that all automobile cylinders

should be made in dry sand molds, com-
parative costs indicate that under cer-

tain conditions and where a definite

standard of appearance is reckoned as a

factor, dry sand molds are preferred.

With the facing sand, also, it has been

found that a 2-minute mixing: period

yields a satisfactory composition. The
necessary bond is furnished by sprink-

ling in each batch while in the pan

with a water soluble binder. It has
been the experience of the Packard Co.,
that dry sand molding involves little

more expense than green sand on this
particular job and this expense is more
than offset by the advantages of the
method. It is an insurance against
cuts, scabs, blows, drops, hard spots
and eliminates the use of chaplets. Af-
ter the mold is dried, the cores- are set
in and pasted and then the mold is plac-
ed back in the oven until the paste has
hardened.

Comparative costs indicate that where
formerly four men were employed to
mix dry sand facing at a cost of $0.40
a ton delivered to the molding machines,
two men now handle all the material
and this factor added to the reduction in
the amount of new sand necessary has
lowered the cost of preparing the fac-
ing sand to be delivered to the molders
to $0.20 a ton. Under the hand mixing:
method new and old sand were used jp

the proportion of 50 per cent, of each.
Under the present method it has beer-

found that new sand, 20 per cent, and
old sand 80 per cent, makes a satisfac-
tory mixture. From the foregoing it

is apparent that the saving effected on
facing sand amounts to $16.00 a day and
in both core and facing sand it amounts
to $34.75.

Exclusive of the cylinders, all the re-

maining castings are made in green
sand molds. In some cases this also

means that the cores are made in green
sand and in other instances only the
bottom half of the core is made in dry
sand, the other half being blocked or
topped in green sand. Many of these
castings are made in molds where the
pattern is covered with a regular green
sand facing containing coal dust in

the proportion of about 1 to 10. On
others, no coal dust is required. All

the green sand facing, whether con-
taining coal dust or not is mixed in a

4-foot pan equipped with a bucket load-

er, made by the National Engineering
Co.

The clutch housing shown in the right
foreground of Fig. 4 and the aluminum
crankcase shown immediately back of it

are examples of castings in which both
mold and cores were made in green sand
without the addition of the coal dust
facing.

SOLDER FOR ALUMINUM
A Solder used extensively for alumin-

um is composed of the following:—Tin,

63 per cent.; zinc, 31 per cent.; alumin-

um, 3 per cent.; phosphor tin, 3 per
cent. The phosphor tin should contain 5

per cent, phosphorus.
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IN TflE WffiMfIM

Pouring a Manganese Bronze Propeller Wheel
Light, Strong, Rigid Metal Which Does Not Corrode From Con-
tact With Salt Water is Required. Air Furnaces Are Used to

Melt the Metal

THE modern high-class marine

pr peller, as produced to-day by

the few firms specializing in this

class of work, is recognized by marine

engineers who are competent to pass an

opinion, to be an engineering product

the manufacture of which demands con-

siderable technical knowledge and skill.

Apart from the actual design and super-

vision during manufacture, the best

talent of the pattern maker, the mould-

er, and the mechanic, is requisite to en-

sure the production of a high-class pro-

peller. By careful foundry manipula-

tion and metallurgical control during the

melting and casting operations, almost

complete homogenity, in the sense of

freedom from blow-holes and cavities, is

assured, and, by subsequent judicious

thermal treatment of the casting, the

internal stresses are reduced, thus mak-

ing the propeJler as far as possible im-

mune from failure under normal condi-

tions of service.

A solid-propeller casting if produced

under the above conditions and finish-

ed ready for service—the faces planed

to the specified pitch and the backs

chipped and filed; the blade scantlings

correct; the contour accurately cut, and

the edges, boss, and fillets filed to cor-

rect shape; the ends of the boss faced

square; the boss taper-bored concentric

and lapped to gauge; the keyways ac-

curately machined; the propeller deli-

cately balanced and hand polished, and

fitted complete with gland rings and

polished cone cap—may indeed claim to

be considered an engineering product

of excellence.

It is a matter of history that the

British Admiralty, following the adop-

tion of high-tension manganese-bronze

by the principal shipowners of Great

Britain, decided, after a series of trials,

that henceforth all propellers for the

government service should be manufac-

tured of manganese-bronze; and at the

same time introduced the Admiralty

specification requiring tests not hither-

to attainable by the use of the older and

well established "Admiralty gun-metal."

By WESLEY J. LAMBERT

The high-tension bronzes—as repre-

sented by those alloys having a copper-

zinc basis compounded with small per-

centages of other metals such as man-
ganese, tin, iron, ai'uminum, nickel, etc.,

and commonly known as manganese-
bronze—constitute the series of alloys

fr m which the majority of high-class

propellers are manufactured. But two
other non-ferrous metals, in addition to

"Admiralty gun metal," are used oc-

casionally for the founding of propel-

lers, namely, aluminum-bronze, and

Monel metal. The former has a copper-

aluminum basis, the latter a copper-

nickel.

Aluminum-bronze, although rarely

used, has found a certain amount of

favor with some shipowners; but its

use has necessarily been very restricted

on account of its relatively high cost

and of the difficulties attending the suc-

cessful founding of the metal. Monel-

metal—so named after Dr. Monel, of the

Nickel Corporation of Canada—is smelt-

ed direct from the ore, and has been em-

ployed in the manufacture of propellers

for a limited number of ships in the

United States navy; but so far as the

writer is aware, Monel-metal has not

been proved to possess any material

advantages as a propeller metal.

Manganese-bronze, as previously stat-

ed, is a copper-zinc alloy compounded
with varying small percentages of other

metals, and therefore more truly be-

longs to the series of alloys called

"brass." High-tensi n brass is the de-

signation actuaiilv given in the British

Admiralty specifications, and one must
perforce admit the correctness of the

nomenclature, limiting the term

"bronze" as applied originally to those

alloys having a copper-tin basis. How-
ever, the name manganese-bronze has

bee me so established by long usage,

that throughout this paper the names
"high-tension brass," "high-tension

bronze" and "manganese-bronze" will

be synomymous.
Many valuable papers on the subject

of the complete brasses have been read

before the members of the various
s -cieties and institutions interested in

the properties and applications of such
alloys. Much also has been contributed
to the technical magazines and papers
circulating among engineers and de-

signers; but as regards these contribu-
tions, it is feared that too often the
writers of the articles have erroneously
credited their readers with having a
very advanced knowledge of physico-

metallurgy.

The industrial "brasses" may be
divided conveniently into three cate-

gories, according to the micro-structure

of the metal as observed on the polished

and suitably etched surface of a small

specimen of the alloy. These three cate-

gories, or phases, are named respective-

ly alpha structure, alpha+beta structure,

and beta structure. In the normal con-

dition as cast, those brasses having the

alpha structure represent the weaKer
alloys, while the beta structure repre-

sents the alloys of the greatest tensile

strength; the alpha+ beta structure is

associated with the alloys of an inter-

mediate strength between these of the

alpha and of the beta structures.

Viewed under the microscope with

vertical illumination a polished and
etched specimen of brass of either the

alpha phase or of the beta phase is seen

to be homogeneous, and one can observe

enly the boundaries of the individual

grains and the light and dark effects of

the light-rays reflected from the more
or less acid-etched facets of these

grains; whereas, the examination of a

specimen of metal in the alpha+beta
phase, not only reveals the grain-bound-
aries and the light and dark effects as

before mentioned, but renders recog-
nizable the fact that the grains are not
h;mogeneous in the true sense, each
facet showing the presence of two con-

stituents, the lighter colored being the

alpha, and the darker the beta.

The two photo-micrographs (Fig. 1

and Fig. 2, enlarged one hundred times,

will, it is hoped, tend to remove any ob-

scurity in the foregoing paragraph.
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Fig. l.—Homogeneous structure—Beta
constituent.

Only two photo-micrographs are given

to avoid unnecessary confusion; and it

is to be noted that, so far as ships'

propellers are concerned, one's interest

may be confined to the two categories

of the brasses thereby represented. Al-

loys possessing a micro -structure of the

alpha type are seldom, if ever, employed

in the manufacture of marine propellers.

It is obvious upon consideration of

Fig. 2 that it is possible to determine by

planimetric measurement the percent-

age-ratio of the Aipha-constituent to

the Beta-constituent; and this ratio has

a considerable bearing on the ultimate

strength of the alloys within the alpha-

beta range. By a computation of the

percentage-ratio of the two micro-con-

stituents, an estimate may be formed of

the strength of any particular alloy

within this range. Speaking generally,

the higher the ratio of beta-constituent,

the greater the tenacity of the alloy.

The type, the distribution and the oc-

currence of the two constituents, as also

the size of the crystal grain, distinctly

influence the strength, ductility, and re-

sistance to shock and fatigue stresses

of the alloy.

From the foregoing remarks, it will

be apparent that the successful com-

pounding of a high-tension bronze, as

used in the manufacture of a modern

high-class marine propeller, can only

be accomplished through the skilful' and

systematic examination and control by

chemical and mkrographical analysis.

The works laboratory should include

chemical, physical, and mechanical de-

partments. The extent to which micrc-

graphic analysis is employed in the rou-

tine examination of alloys is indicated

by the statement that the laboratory ap-

paratus includes two complete photo-

microgTaphic equipments.

The recently erected propeller depart-

ment at the Charlt n Works, includes

the drawing-office, pattern-makers' shop,

store-house, foundry, fettling, machine

and finishing shops, etc., constituting

the finest works wholly constructed for

this speciality to be found throughout

the world. Solid propellers in high-ten-

sion bronze weighing thirty tons apiece

as cast can be manufactured without

difficulty. The furnace, drying-stove,

2.—Double structure
constituents.

-Beta-Alpha

machine and crane capacity are designed

to deal efficiently with work of this ton-

nage. Ample floor space in the foundry,

several drying-stoves of big capacity,

and a battery of large reverberatory

melting-furnaces, facilitate expedition

in carrying out the founding of work of

this large size.

Melting The Metal

In common with all high-class cast-

ings made in manganese-bronze, the

metal used for casting solid propellers

and blades is remelted metal, which has

been previously made and cast into in-

gots of 28- lbs. weight, or into billets of

10 cwts. each.

For small casts, the metal is remelted

in graphite crucibles or pots, but for

heavy castings the metal is remelted in

large open-hearth reverberatory fur-

naces. The latter are specially con-

structed of superior refractory brick-

work with a si ping hearth or "apron,"

and a "well" to contain the molten

metal.. A tapping-hole is povided which

is temporarily closed during the melting

operations. A series of doors permit

easy access to all parts of the furnace

hearth for the charging, stirring, and
inspection of the metal during the var-

ious stages of the melting operation.

Fig. 3 shows a battery of three of

these large reverberatory furnaces.

For castings required to give high

tests, all new metal, or a mixture of

two-thirds new metal with one-third of

approved scrap, e. g., heads, runners,

overflows, turnings and borings, ingots

of propeller bronze may be used. No
scrap other than bronze of the same
brand should be used in admixture with
the new metal. In the case of the high-

est class propeller work, the total weight
of metal to be charged as compared with
the finished weight of the propeller

should be approximately as 2:1. The
weight of metal primarily charged into

the furnace is dependent upon the
capacity of the "apron" and the nature
of the charge, whether ingot or billet

metal. It is always preferable, where
possible, to charge the furnace with
large scrap-billets, heads, overflows,
etc., because a charge composed entirely

of ingots cannot be introduced except
by instalments, and more time is re-

quired to melt the metal. This is due to

the fact that ingots, when beginning to

belt on the apron, coalesce into a solid

mass and require very considerable ef-

fort to effect their dislodgement into the
well. A certain amount of any casting
charge is sure to be of ingots, some of
which may be placed in the well, but it

is always advisable to retain a certain
number of ingots as "coolers" in case
the furnace temperature is inclined ta
run hot.

When a cold furnace is to be charged
entirely with ingot metal, only about
fifty per cent, of the total weight should
be placed upon the apron; the charging
door shculd be closed and the furnace
lighted up. The metal will gradually
melt and run down into the well of the
furnace. On account of the difficulty

mentioned above, the ingots may require
to be forced into the well by means of
a crow-bar, thus leaving the apron free
to receive the remaining portions of the
charge, which, in small lots, should be

Fig. 3.—Battery of three large reverberatory furnace*.
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introduced upon the aprom through the

"peep-holes" or smaller doors. When
all the metal is melted down, the bath

is ready for any final additions which

may be necessary.

The temperature of the furnace must

be carefully regulated to avoid excessive

heating with attendant "gassing"
^
of

the metal, and also oxidation of zinc.

The temperature of the bath of molten

metal should, throughout the melting

operations, be maintained only sufficient-

ly above the freezing-point of the par-

ticular alloy in use as wild ensure a mar-

gin of temperature for successfully

carrying out the casting operation. The

temperature of the bath is ascertained

from time to time by the insertion of

a pyrometer, after a careful rabbling

of the metal.

The liquid metal, collected in the well

of the furnace during the operation of

meeting, should not be violently or too

frequently rabbled. Inattention to this

point results by exposure of the uncov-

ered metal—in a liability to the produc-

tion and inclusion of oxides, and con-

sequent alteration of the composition

of the original metal. Judicious rabbl-

ing, however, is essential to ensure

homogenity in the bath of liquid metal.

The total time from charging a cold

furnace to the completion of melting

will be from five hours to eight hours,

according to the weight and form of the

charge, and the working of the furnace.

Casting Operations

The operations immediately concern-

ed with the actual casting of a solid

propeller or a blade may be summarized

in sequence as follows:

—

(1) Pyrometric control of the metal

in the furnace.

(2) Control of "zinc-equivalent."

(3) Tapping-out and skimming.

(4) Pouring the metal.

(5) Skimming the metal in the mould.

(6) Feeding.

The pyrometric control of the tem-

perature of the metal in the furnace,

more particularly when the major por-

tion of the metal is melted is of para-

mount importance if high-grade castings

are required. The best pyrometer is an

instrument of the thermo-couple immer-

sion type, and consists of: (a) The in-

dicator with flexible leads and connec-

tor, (b) The stem, or thermo-couple.

The indicator employed is very sensitive,

although of robust construction, and is

well suited for foundry use. It em-

bodies a coil of wire moving in a mag-
netic field, actuated by the e. m. f. gen-

erated upon raising the temperature of

the thermo-couple. To the coil is at-

tached a needle, or pointer, which moves

over a scale graduated in degrees centi-

grade.

The stem or thermo-couple}, known
in the foundry as the "stick," is com-

posed of two thick metal wires of dis-

similar composition, which are insulat-

ed throughout their lengths, except at

the fire-end, where they are twisted and

fused together to form a junction or

couple. The insulation of the two wires

throughout the length of the stick is

ensured by threading porcelain sleeves

upon each wire, and which if broken

may be easily replaced. The whole is

then enclosed in an arrangement of iron

and steel tubing.

In order to determine the temperature

of a bath of molten metal the fire-end

of the stick is inserted into the metal

to a depth sufficient to ensure that the

junction is heated to the same tempera-

ture as the metal—about six inches will

be found sufficient, care being taken that

enough time is a'Jowed for the junction

to attain the maximum temperature of

the bath of metal before the reading is

taken. The wires at the free end or

head of the stick are connected to the

indicator by means of the flexible leads;

the maximum temperature of the metal

880 degrees centigrade. The rate of

cooling varies inversely as the bulk of

the metal, so that a small charge re-

quires to be tapped out at a higher

temperature than a large charge.

Control of the Zinc-Equivalent

This control is highly important be-

cause of the readiness with which zinc

oxidizes; and excessive furnace tem-

perature may cause a serious diminution

of the amount of this metal' in the alloy.

The control is carried out in two ways,

according to the type of metal in the

furnace, (a) by observation of the

"sparkle" to be seen upon the freshly

broken surface of a fractured bar. (b)

By micrographic computation of the

alpha and beta percentages in such al-

loys as show no sparkle.

Before the metal is tapped from the

furnace small ingots are cast in open-

topped horizontal moulds of cast-iron.

Such ingots furnish the necessary bars

Fisr. 4.—Pouring a propeller with manganes

is indicated by the needle or pointer

traversing the scale.

It is obvious that the operator must

exercise the necessary precautions

against the registration of the flame

heat of the furnace gases instead of the

temperature of the molten metal.

880-980 degrees centigrade may be

regarded as the limits covering the

range of temperature during any time

the metal is in the molten condition. The

temperature figure to be aimed at im-

mediately before tapping-out the metal

is naturally higher than the actual cast-

ing temperature, and depends upon
variable factors, namely, (a) the freez-

ing-point of the metal, (b) the bulk

and cooling-rate of the metal, and (c)

the interval between tapping the fur-

nace and pouring the metal into the

mould. The freezing-point of man-
ganese-bronze necessarily depends upon

the actual composition of the alloy, but

for all practical purposes one may as-

sume that freezing commences at about

upon which control-determinations are

made, either by visual comparison with

standard fractures, or by microscopic

analysis, as may be necessitated by the

nature of the particular alloy.

This adjustment of the zinc-content

immediately before tapping the furnace

is rendered imperative, as it is obviously

impossible when compounding the

bronze to accurately calculate the loss

of zinc occasioned on remelting the

bronze in an open furnace. Such loss is

dependent on (a) the period during

which the metal is molten, (b) the tem-

perature of the metal, (c) the nature of

the atmosphere maintained throughout

the melting operation, and (d) the ex-

posure of the metal due to rabbling or

stirring. The less of zinc is corrected

by the addition of pure spelter to the

molten metal, the amount to be added

being determined by an experienced

metallurgist in the manner indicated.

Tapping The Furnace

The metal having been adjudged to
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be correct both as regards composition

and temperature, is then tapped from
the furnace into a capacious ladle of

sufficient size to take the whole quan-

tity with ample margin to permit of its

being safely lifted and carried by a

crane to the mould. Tapping-out should

never take place until it has been ascer-

tained that everything is in readiness

for the metal to be transferred from

the ladle to the mould.

A "runner-box" of such dimensions as

to hold about one-third of the gross

weight of the casting should be in posi-

tion immediately over the runner or

entry to the mould, a ball-plug sufficing

to temporarily seal the opening in the

bottom of the box. Both the ladle and

the runner-box are lined with refractory

material of low thermal conductivity,

and are also preheated before introduc-

ing the metal in order to guard against

premature chilling of the same.

Teeming The Metal

The metal in the ladle is expeditious-

ly and carefully skimmed free from
dross by an experienced man using a

heated skimming-iron, and is then car-

ried to the runner-box and a portion of

the metal transferred thereto and finally

introduced into the mould by raising the

ball-plug, the level of the metal in the

runner-box being maintained by the ad-

dition of further metal from the ladle.

The runner-box serves a dual pur-

pose, in that being constructed to effect

bottonvpouring only clean metal is in-

troduced into the mould, and also being
raised above the highest portion of the

mould, it ensures the necessary head of

liquid metal to force the bronze from
the bottom of the mould upwards to the

top of the feeding-head above the boss

in the case of a solid propeller, and
above the flange when casting a single

blade.

It is of great importance that the flow

of metal from the runner-box to the

mould should be uniform and unimped-
ed. Any irregularity or checking of

the flow of metal is apt to cause "over-

lapping," that is, layers of metal sol-

idifying independently. Care must
necessarily be exercised to guard against

the inclusion of dirt, dross and splash-

ings, etcv and all such matter likely to

be trapped by the casting must be care-

fully directed during the casting opera-

tion in such manner that it is all sub-

sequently collected in the discard from
the top of the casting.

Skimming The Metal in The Mould And
Feeding The Casting

The mould, having been filled, and
any surplus metal discharged, the sur-

face of the metal in the head is skim-
med free from dross, etc., by suitable

skimming-irons, and the casting has
then to be fed. This feeding is accom-
plished by one or both of the following

methods, (a) use of feeding rods, (b)

additions of hot liquid metal. In the
former method, spoken of in foundry
parlance as "pumping," heated wrought-

iron rods are moved by hand up and
down in the metal in the head of the
easting until solidification takes place,

the depth of immersion of the rods be-

ing lessened as solidification progresses.

In the latter method, a liberal supply
of hot liquid metal of the same quality
as used in the main casting is directly

mixed with the metal in the head of
the casting.

Drafting Room Aids Foundry Save Defects
By Changing Design of Pattern it Can Be
Molded Reverse Face Down, Thereby Insuring

a Clean Face Where Required
By F. C. EDWARDS

FROM THE "Foundry Trade Journ-
al," we extract the following story
which needs no comment. If good

results are expected from the foundry,
this department should be considered in

designing work to be done. If a casting

must be of some particular shape and
be perfectly clean the foundryman must
bestir himself, but when an easier meth-
od is equally as good, why not make
the change?

Pride of craft has, in the past, car-

ried men on to seemingly impossible

heights of attainment, and nowhere
has this manifestation of real grit been
more apparent than in the foundry. It

is still to be found there today, and is

freely exercised. There are limits, how-
ever, to its successful application, be-

yond which other help should be requi-

sitioned.

A typical case of this class came be-

fore the writer some years ago. A cast-

ing was required as shown in Figs. 1 and
2, which is plan and front elevation re-

spectively of a large press table. It
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Fig-. 1.—Plan of press-table ten feet long.

was essential that the bearing legs A,
Fig 2, should be perfectly sound, on ac-

count of certain heavy shocks to which
they would be subjected when the ma-
chine was at work. It was therefore
decided to mould the job in the man-
ner shown in Fig. 2, i.e., legs downward.
This would ensure soundness of metal in

the feet. Though every precaution was
taken to get the top clean, subsequent
machining revealed certain imperfec-
tions which caused the casting to be
rejected. Obviously, if the face of the
table had been cast downwards a clean

surface could have been guaranteed.
This desirable condition, however, would
have placed in jeopardy the soundness
of the bearing legs. Feeding heads were
suggested, but, for certain reasons were
considered inadmissible, and, in any
case, the legs could not perhaps have
been so implicitly depended upon as

when cast downwards.
Consider, briefly, the sequence of cast-

ing this table face downwards. The met-
al fills the mould from below. As it rises

and passes along the deep narrow spaces

that form the ribs it naturally tends to
become sluggish. Carrying along with
it an increasing amount of sullage

—

some of which it gathers on its journey
through the mould 1—it ultimately reach-
es the legs. Here, probably in some
cases adjacent to the corners where the
legs join the body of the casting, this
scum finds a lodgment. The skin of the
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Fig. 2.—Front elevation of same casting.

casting may not reveal its presence, and
it remains undetected until the load is
applied; or, worse still, it remains as a
potential source of future disaster ow-
ing to the cumulative effect of repeated
shock. One may also expect a condition
of porosity to be present in these rela-
tively heavy legs. The difference in the
rate of cooling would introduce another
weakening factor, viz., the permanent
internal strain set up by shrinkage
stresses.

When the drafting room realised that
the foundry were thus in a delemma,
they immediately altered the design to
one in which the bearing legs were cast
separately, as shown at Fig. 3, and
afterwards bolted on to machined faces,
at B, B, Fig. 2. All was now plain
sailing for the foundry; they could guar-
antee a clean surface on the top of the
table, and, by casting the legs bearings,
downward, soundness here was also as-
sured.

Incidentally, another advantage was
secured with separate legs. If, in hand-
ling in the shops, or during transit, one
of the legs was broken—which is by no
means a remote contingency, with' the
casting in one piece—a complete table
would be required to make good the
damage. With legs cast separately,
however, the extent of the injury would
be confined to the broken leg alone,
merely necessitating another leg casting.

Fig. 3.—Bearing-leg cast separately.
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Research Work on Zinc and Zinc Alloys
Alloys With a High Percentage of Zinc Replace Brass With
Favorable Results—Pressed Zinc a Commercial Success, After

Initial Difficulties Have Been Overcome

By WALLACE DENT WILLIAMS

IN
THE LAST article, the results of

different experiments were shown,
together with the molds showing the

feeding heads and other casting meth-
ods. The pouring of the zinc alloy be-
came so systematized that very few
castings were rejected and the foun-
drymen were able to reap good pro-
fits. In the following article will be
shown the effects of introducing copper
and aluminum.
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pressed zinc, in which, according to the

initial tests, the s/tipulated minimum
values were reduced to 0.45 mkg. per
square centimeters, although the re-

maining tenacity values lie lower; a de-

monstration of the material difference

between both kinds of requirements
which will be referred to later. In gen-
eral the resistance to rupture of this

alloy can be accepted as follows: Ten-
sile strength from 10 to 15 Kg. per

The formation of the clustered needles

is prevented by too rapid a cooling and
therefore the copper-rich crystals as-

sume a rounded shape, then the consoli-

dation effect is smaller and the total ten-

acity of the alloy drops (hot and chill

'qa-st alloys, Figs. 13 and 14). The
fractured area structure is a reliable

indication of the goodness of the cast-

ing. A good cast alloy shows a me-
dium fine grain (an alloy with a grain
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Zn-alloys upon the tenacity and the

hardness.

Fig. 9.—Comparison of the tenacity of zinc
and zinc alloys (Chill-cast.) The resistance
to rupture (in Kg per 1000 sq. mm of the
breaking cross-section) and the impact ten-
acity (MKg per sq.cm) represent the mean
value from numerous experiments with work-

ed bodies.

Influence of Copper and Aluminum
Additions

The influence these additions had up-

on the resistance to rupture is shown in

Figures 9 and 10. With increasing ad-

ditions of copper the tenacity increas-

ed more rapidly than with the corres-

ponding additions of aluminum, but the

latter offered the pouring technique the

advantage of soundness, because the

danger of piping is small with alloys

that contain aluminum. By means of

the copper additions the grain is closed

and that is surely an advantage.
Table 4 gives the tensile properties

of the alloy with 5 per cent, copper,

and 3 per cent, aluminum in the manu-
factured metal. In a measured bar
<cut from the cast piece, the resistance

to rupture amounted to about 12 Kg.
per square millimeter, or 17,068 lbs. per
square inch, the shock test was propor-

tionately good; 0.5 mkg. per square
centimeter. It was similar to that of

square millimeter or 14,223 to 21,335 ibs.

per square inch, the elongation is equal
to 0.1 to 0.3 per cent, the hardness is

from 70 to 80 (ball diam. 10 mm. and
load is 300 Kg.)

The structural formation of the alloys
Figs. 11 and 12 confirm the experi-
ments of the comparative tenacities, see
Fig. 10. The polished surface shows
the interlacing needle shapes and clus-

ters of combined crystals which are
claimed to be copper-rich mixed crystals.

As the experiments with copper-zinc
alloys have stated they are the solid

constituents and act in consolidating the

mass while the rest of the metal pres-

ses through. As to the remainder there

are still present islands of dark mixed
crystals of aluminum-zinc and an alu-

minum-zinc eutectic. For the proper
formation of the copper-rich metal, the

cooling velocity, the temperature of the

melt, and the (casting) mold, are in-

fluential.

as fine as that of refined steel may
show a high tensile strength, relative-

ly, but it will certainly be defective in

its elongation); that the fracture
should show mirroring crystal surfaces
with a lateral length not exceeding 1

millimeter.

It has been shown that where the
copper is less than 3 per cenit. and the

aluminum at the same time amounting
to fully 3 per cent, the effect of the

consolidation by means of the cuprous
needles almost wholly disappears, and
even with the freezing the zinc charac-

teristics are able to be recognized by
the characteristic crystal cleavage,

which naturally in> an unsound struc-

ture results in a lowering of the tenaci-

ty to that of the ordinary zinc bar.

Influence of the Temperature upon the

Defects of the Castings, Etc.

That the chief constituent of zinc is co-

determinate also with the behavior of

the alloys at different temperatures,

the experiments with zinc castings have
shown for those which had lain in stor-

age for a long time. Therefore for the

verification of this phenomenon, as to

whether the transformation had pre-

ceded the alterations observable in the

tensile properties, time experiments
were made. With them it followed that
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Fig. 11.—Structure of Alloy. 91 per cent.

Zn+6 per cent. Cu. + 3 per cent. Al. X 18.

the resistance to rupture was not ma-
terially influenced, but the resistance

to shock, however, especially if by
pouring the metal at the favorable

temperature, and with the (casting)

mold at the proper temperature a great

falling off of its impact value was
found to be connected with the amount
of time the metal was kept in storage.

Fig. 15 shows the drop which may be

conjectured as an asymptotic approxi-

mation to a steady value of 0.3 mkg.,

(It will be remembered from the Feb.

issue that the expression "mkg."
wherever used indicates a unit of ener-

gy or of work being the amount ex-

pended in raising one kilogram

through the height of one meter, in the

latitude of Paris. That is one kilo-

gram-meter is equivalent to 7,233 foot-

pounds per square centimeter falling

from the initial value of about 0.5 mkg.
per square centimeter. The original

value which was determined half a year

previously and by means of a tapping

sample, showed the impact value of 0.7

mkg, per square centimeter. It is not

sufficient to recognize the casual

chan'ges, free from objections; it ap-

pears, however, that also the copper

crystallites along with the zinc-alumin-

um-mixed crystals participate in the

change. Where the higher temperature

influences are of importance it becomes
necessary therefore to calculate only

the lower tenacity values.

Furthermore it is important with the

use of such cast alloys from the manu-
factured material to enter into the cal-

culation all the destructive influences.

Thus fiie unavoidable mistakes in the

cas ing temperature fluctuations of the

melt, the (casting) m:lds, variations !n

>.h<- composition of the alloy, impurities

sSV S*

V*

Fig. 12.—Alloy same as in Fig. 11. X 90.

in the metal especially, if chips and
residues are melted together, are to be

considered!. By this means was
brought about a wide spreading out of

the tensile properties. Fig. 16 discloses

in what proportion such a dispersion

appears in the manufactured material.

(The diagram shows in how many tests

for the differences in the breaking loads

the obtained values failed. It was a

question of tapping tests from a supply

the safety figures for the construction

this circumstance must be considered.

The effect of the waste (gate) head's

and cf the chips upon the fusion was
especially s'udied. It turned out, as
Fig. 17 shows, that by the considera-

tion of the precautions taken for the
purification of the melt, a reduction of

the tenacity need not be feared (Com-
parison of the tenacity of the zinc alloy,

with 5 per cenlt. copper, also 3 per cent,

aluminum with the various materials, is

shown in the diagram. The rupture
load is given in Kg. with 1,000 square
millimeters of the fractured area). Up
to 30 per cent, of new metal was there-

fore permit/ted; after all, the experience
furnished by the manufactured material
appeared to dispose of this caution.

Additions of Iron

Experiments with zinc-alloys with
additions of iron for which, if possible,

the copper should be substituted, show-
ed no results, in which to be sure, a
hardening was obtained but not suffi-

ciently established. Under the name of

"Hard Zinc" an alloy is generally known
which is formed in the melting potsi or

kettles used for galvanizing purposes.

Along with the zinc it contains several

Table 4,
Tenacity of Castings from the "ino-allov.-. n si ,'wii 5 , XI.

Alloys of Cu Al Resist- Impact Test.
the Firms

.

$ & ance to
rupture
Kg per
S a . mm

.

MKg per Sq.cm.

A 5.5 2.7-3.1 7.5 0.55-0.96
B 5.4 ".9 6.9-7.8 0.63-0.77
C 4.5-5.1 3.2-3.6 7.2-8.6 0.56-0.67
11 4.5-5.7 3.-3.6 6.3-7.95 0.57-0.69
II 4.8-5.2 3-3.7 6.6-7.9 0.66-0.94
" 5.0-5.2 3.3-3.5 7.4-8.5 0.70-0.80
II 4.9-5.1 2.9-3.5 7.2-8.0 0.71-0.80
D -- -- 5.8-7.5 0.52-0.75
K 5 3 102 0.98
P — — 8.27-9.78 0.72-0.94
G 4.2-4.9 2.2-2,7 5.09-7.06 0.615-0.87
H 5 2.5 5.35-6.8 0.63-0.70
J 5.2-5.6 2.5-2.8 6.75-8.5 0.82-0.11

The cross-section fracture in the
sides with baok-taDMn^Tjiia a.^nLi

of 1,773 million castings. As specified

the lowest value considered was 3,000

kilograms. The rupture load is given

n the d'agram with 1,000 square milli-

meters of fractured area). With this

it is a question of several million work-

ed molded bodies which must be learned

exactly, therefore they must show only

a small deviation from the proportions.

The variations of the tenacity amount
as perceived to about 50 per cent., and

it is clear that with the stipulation of

^./> 7^

tariC9^
'VS-'fjL

N^

Fig. 13.—Allov 91 per cent. Zn + 6 per cent.

Cu. + 3 per cent. Al. Cast hot. 56.

Fig. 14.—Alloy same as in Fig. 13. Chill

cast 56.

worked body of 1000 a (i.inn, on both
es to._th.c- ;itiira9 In Uolurm 4

.

per cent, of iron. Although the tensile

properties of the alloy promise no spe-
cial possibilities of use for construc-
tive parts that are subject to a pulling
stress, it can, however be depended up-
on to resist pressure, bushings for ex-
ample, can be made use of.

I
Higher Aluminum Additions

The prospect of an alloy with a high-

er value is disclosed by a composition
with a greater per cent, of aluminum.
From the earlier work (Bauer) it is

known that with an addition of about

20 to 30 per cent of aluminum the

tenacity reached the upper limit of

value. Alloys with 70 per cento, zinc

and 30 per cent, aluminum were there-

fore investigated as a special case, as a

substitute for brass. The resistance to

rupture was favorable for a casting al-

ii y. the tenacity amounted to 30 Kg. per

square millimeter or 42,670 lbs. per

square inch, the elongation to be sure,

was naturally very low, but after all, it

was yet to be established!.. The im-

pact tenacity proportionately was low.

The structure was firte grained, showed

a lustrous silver gray, steely fracture.
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Table 5.
Tenaoity of Alloyed "reaa "ino.

Alloy Kind and 3har>e Resist- "longa- Impact ;iardno3w
of "'est Material. ance to

rupture
Kg per
3i.mm.

tion Test
Te3t
bar
like
Pressed
zino
Table 2.
,JCg per

:;aii
Jiam.
10 mm
load
300 Kg.
Kg per
•> i.ma.

70/^ 2n Zr f
, .u. liound bar

Hound bar of
45 mmdiam,
pressed' and
af terv/ard
rolled, Teat-
bar of 3 am
diam.30 mm

25 .4—3iS ,;5 u-ly.5 1.3-2.4

Gauge length. 32.3 17.5-26.7 1.1-1.4 84-89
11 Test bar 5 mm

diam and 50 mm
gauge-length —1
cut from tressed
rav; material 11.4-10.3 0.6-4.4 0.5-1. ) 61-69

The working capacity of the alloy did

not suffice, however, for the demand
made by the subjection of the material

to a sudden gas pressure, so that press-

ed brass in that way could not be used

as a substitute.

The zinc alloys with high percentage

of aluminium were thrown out on ac-

count of their instability. In the elec-

trical industry where the metal parts

were made from molded plates for

years, decomposed, and should be given

up. Since it depends materially upon
the nature of the metal, upon the shap-

ing of the parts and the manufacturing
method, this experience without fur-

ther explanation may be generalized.

Experiments with such alloys during

long intervals of time have shown no

support for the general availability of

the foregoing verdict.

Improvement for Alloys by Joint Action

And Pressure

For the highest possible improvement

of zinc, both kinds of betterment is

reached by uniting the pressure with

the alloy. In this way a material may
be obtained that is sufficient for many
demands as a substitute for brass. Then
the designation of "Alloyed-pressed-

zinc" was given to bar zinc that con-

tained from 2 to 3 per cent, copper.

The resistance to rupture is increased

by the addition of copper, but the elon-

gation is not; also the impact tenacity

is increased but little. The metal was
mostly prenpressed in the bar-press and
afterward rolled. For certain purposes,

however, the disadvantage was met
with that with copper-alloyed-pressed-

zinc, this metal was more difficult to

press into molds than pure zinc, so that

for special purposes of working, com-
plete bar section was taken into con-

sideration. Also the pressed zinc has
been alloyed with a small amount of

aluminum; so that the alloy with 2 to

3 per cent, of aluminum was used to a

great extent as a copper substitute. The
aluminum-addition increased the ductil-

ity; the metal in the heated state may
be easily pressed and sheared off, but
the tenacity is not remarkably higher

than the ordinary pressed zinc.

The highest tensile strength was to

be expected wit'h the application of the

press-method upon such alloys which
already had shown in the cast state the

highest tenacity. Then the alloy with
30 per cent, aluminum as a pressed me-

7nA§f>er5q.C->n

tal gave a tenacity up to 26 Kg. per
square milometer, or 36,981 lbs. per
square inch with an elongation of 10 to

37 per cent.; these values approximate
therefore the values of pressed brass.

Notwithstanding all this however, the

energy still remains behind that of

pressed brass and also the resistance to

shock is not materially lower. There-

fore it happens that with mold-pressing
a great part of the metal's good pro-

perties are lost. From the molded me-
tal the author has taken and determin-

ed the bars in various directions, that

in places where a large displacement

has taken place, the elongation disap-

peared, as table discloses.

It is therefore not surprising that

this metal in special cases, where it

would be submitted to a sudden develop-

ment of gas pressures would not an-

swer the purpose; however it shows in

many other cases a useful purpose as

a substitute for brass. As above with

a suitable cast alloy there is also the

instability as there is also with the

presssed metal, and the work of this

alloy, notwithstanding, has not been ob-

served in a perceptible degree, after

years of storage. Bodies worked with

many small drillings and threads, stor-

ed for years, without alterations being

shown by subsequent testing of their

instructive stability. (It is remarkable

and perhaps unfortunate in this series

of interesting tests, that the property

of the elastic limit of the various alloys

was not recorded, if obtained, as that

criterion is coming to be regarded by
engineers as of greater importance than

its associated property of the tensile

strength, or the resistance of rupture).
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STEEL BLUE ON BRASS

Dissolve 1% drachms of antimony sul-

phide and two ounces of calcined soda in

% pint of water. Add 2% drachms of

kermes, filter and mix this solution with

another 2% drachms of tartar, 5%
drachms of sodium hyposu'phite and %
pint, of water. Polished sheet brass,

placed in the warm mixture, assumes a

beautiful steel blue.
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Fig:. 15.—Storage experiments daring 30
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city in consequence of the storage with
increasing temperature. The original mean
value a half year before amounted to 0.7

mkg. per sq. cm.
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Iron Cast and Otherwise; Some Early|History
Iron Was Undoubtedly Known to the Egyptians and Other

Ancients But -It Was, In All Probability, Something of a Rare
Curiosity

THE working of iron and steel is

unquestionably one of the oldest of

arts. It is known that iron was
produced and used at a very early date,

probably in prehistoric times.

Early Uses

In the Bible (Genesis IV, 22) we read

of Tubal-Cain, son of Lamach and Zilla,

as "an instructor of every artificer in

brass and iron."

We can properly call Tubal-Cain and
those early metal workers "smiths,"

even though they sometimes worked in

brass, as their principal work was the

making of armor.
We find abundant references to show

that this earliest of trades was held to

be highly important. In First Samuel
XIII, 19, we find, "Now there was no
smith found throughout all the land of

Israel; for the Philistines said, Lest the

Hebrews make them swords or spears;"

And we find that Nebuchadnezzer fol-

lowed the same course among the Jews
(II Kings, XXIV, 14), "and he carried

away all Jerusalem, and all the princes,

and all the craftsmen and smiths; none
remained, save the poorest sort of the

people of the lands." Jeremiah XXIV, 1,

also states that Nebuchadnezzar carried

away the carpenters and smiths.

The extent to which the work of these

early smiths was carried can be seen

from the following references to the

Old Testament: Axes, Deuteronomy XIX
5; II Kings VI, 5; stonecutters' tools,

Deut. XXVII, 15; armor, coats of mail

and weapons of war, I Samuel XVII, 7

—

38; iron bedsteads, Deut. Ill, 11; iron

pens Ezek. IV, 3.

We know little about the early smiths

and their work, or their method of

working the iron. An ancient wall-

painMng, shown in a former issue of

Canadian Foundryman, probably gives

as reliable a idea as can be found. The
fire was built in a slightly depressed

place in the ground; a forced 1 draught

was given to the fires by an attendant

on either side, who worked bellows

which were placed on the ground in

such a manner that they would blow

the fire. The attendants worked these

bellows by standing on them, alternate-

ly throwing their weight from one foot

to the other and pulling up the bellows

with a rope as the weight was relieved,

thus permitting the instruments to be
emptied and filled alternately.

The use made of iron by the early

Egyptians is a debatable point, for some
writers maintain that the Egyptians

must have used it in war; while siome

claim that it was used merely as a pre-

cious metal. Egyptian specimens found

in tombs and elsewhere are so few that

the proof is slight. Recently discovered

Egyptian iron finger rings and other

articles of personal adornment imply

that this metal was scarce and of great
value. On the other hand, some of the
articles unearthed 1 are an iron-bladed

adze with an ivory handle, a thin frag-

ment of wrought iron plate found in an
air passage of the Great Pyramid, and
an iron blade of a falchion discovered
under a sphinx at Karnac. These ar-

ticles imply that the metal was some-
what abundant.

Herodotus, the Greek historian, thinks

that iron was used generally by the
Egyptians for weapons as early as the

seventh century B. C. He believes this

because when the Carians and Ionians
invaded Egypt they were -armed with
brass and bronze weapons, and an
Egyptian, who had never seen arms
made from these alloys, ran to inform
the king Psammetichus of the matter.
In Egypt very few iron weapons have
been found, however, whereas many of

brass and of bronze have been unearth-

ed. This may be explained, in part, by
the fact that iron rusts more than
brass or bronze and by the supposition

that the brass and bronze weapons be-

longed to the invading armies.

Iron was known in Assyria and Baby-
lon also. Excavations have brought to

light various articles, such as weapons,
finger rings, bracelets, chains, ham-
mers, knives and saws. An iron store,

the contents of which weighed approxi-

mately 385 tons, identified as unwrought
ingots, was found at Korsbad. These
ingots are pointed at both ends, with a

hole near one end probably so that

they might be strung together and more
easily transported. Iron came into use

early in Palestine and Phoenicia, also

in China, Japan, Persia and India. It is

claimed by the Chinese that steel was
invented about 2,000 B. C. and that the

Indian steel was known fully as early.

The early Greeks and Romans were
acquainted with iron, and with them, as

with the Egyptians, the first iron prob-

ably was of meteoric origin. That
bronze was used before iron is recog-

nized by Greek and Roman writers.

Hesiod and Homer, Greek poets, have
written of bronze, iron and steel. Iron

objects have been disinterred at Troy
and Mycene. The welding and solder-

ing of iron is said to have been invent-

ed by Glaucos of Chois, about 600 B. C.

Not only weapons of war were made
of iron and steel but also crude farm
implements. Iron was used also for

ornamental vases and statues. At
Delphi, a vessel of silver with a fanci-

fully wrought iron base is described.

Hercules is said to have had a helmet

of steel and a sword of iron; and Saturn

a steel reaping hook. Diamachus wrote
in the fourth century that different

kinds of steel were then produced in

various places. The best came from
Chalybes and India, although steel from

Lydia and Laconia was noted. Anvils,
pincers, hammers and even the bellows
pictured on Grecian vases are similar to
those used now.

The early history of the Romans tells

us that they were familiar with this
metal. Many iron articles have been
found in Etruscan and in Roman graves
at Pompeii, Vulci, and .other places. In
many instances, the utensils, weapons,
and articles for use were of iron while
those for ornamentation were brass or
bronze. It is probable that the early

Romans obtained most of their iron

from the island of Elba, but after ac-

quiring the sovereignty of the world,

they probably mined and manufactured
iron in their provinces of Corinthia,

Spain, and on the Rhine, where it is

presumed that they found well-estab-

lished industries. In brief the Greeks
and Romans knew iron and its use. They
produced it in open hearths or ovens
with the assistance of a natural wind
draft or bellows, which sometimes pro-

duced a material similar to wrought
iron and sometimes, steel. The fact

that copper tools are found among an-

tiquities would lead one to believe that

there could not have been anything bet-

ter, else why use a soft metal like cop-

per. This argument, however, has its

opponents who claim that copper was
only used for special work, the same as

to-day and that while steel tools were
used for ordinary work they could not
survive the ages, like those of copper.

It is certainly a difficult question to

solve, but since we see old copper
axes, knives and chisels in our museums
it seems to come naturally to look upon
copper as the pioneer of all metals.

TIMES BRISK IN PORT ARTHUR
AND FORT WILLIAM

Things are looking up in the Twin
Cities of the Great Lakes, and we are

looking for a lively season in all lines.

Pulp and paper mills, elevators, boat re-

pairing, and, incidentally, even some-

thing likely in the foundry and ma-
chine shop line.

The dry-dock foundry is gradually

adding to its force. They are working

on the machinery for a big new boat,

the keel of which is to be laid early in

the spring.

They had also bid on the big new
paper mill, but the construction of this,

at an early date, seems likely to be

held up by the action of the bricklayers

of the cities standing out for war-time

wages.

Woodside Brothers are likely to do

something in the line of moving and

rebuilding in the spring, of which, more
later on. I
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PATTERNS ** cASTllMf.S
f By W. P. ESSEX ^^^^ JJ

Some Small, Time-Saving Tools And Devices, Especially

Useful to The Patternmaker.

T.iERE are very few shops to-day
in which patternmakers are em-
ployed that are not equipped with

a few wood-working machines of some
description at least, such as a
turning- lathe, a circular saw table, a
band saw; a buzz planer or jointer, and
a trimmer, and where only these few ma-
chines are available, and they are kept
in good working- order, there is not the
necessity for the extensive kit of tools,
and the huge iron or brass-bound chest,
heavy and cumbersome, which formerly
housed the working equipment of the
patternmaker, and encumbered the shop,
often a source of worry and annoyance
to the owner, and occasionally a subject
for controversy and argument when as-
sessed by the railroad as excess baggage
for its transportation. Now with the
equipment expected to be found in an
ordinary pattern shop, the personal
working outfit of the patternmaker does
not need to be so large. A few care-*
fully selected tools that may be packed
In a large suit case will usually suffice.

There are a number of especially use-
ful implements and devices outside of
the regular line of tools that may be
safely added to the kit case without un-
duly over-burdening it. In general, the
patternmaker fits himself out with a
particular type of standard wood-work-
ing tools, that are recognized as being
most suitable to the peculiar require-j
nients of pattern work, but in addition
to these, there are a few other handy ar-
ticles. In the following illustrations and
descriptions, the writer submits a care-
fully made selection of special tools and
devices particularly helpful to the pat-
ternmaker.

A tool that will be found exceedingly
useful for scribing semi-circles on round
or irregular shaped portions of patterns,
is the coping trammel shown in Fig. 1.

It is of very simple design, consisting of
a metal base plate with a substantially
fixed vertical spindle on which a rotat-
ing head is free to slide up and down.
An offset on the side. of the head has a
square hole through which slides a radius
bar adjustable to different radii, which
are struck with a steel scriber or pencil
held by a thumbscrew in the end of the
bar. In use the device is fixed to a lev-
el board, the axis of the vertical spindle
intersecting with a well-defined line
drawn through the centre of the board
and parallel with its sides. V blocks, or
cradle, as shown at A and B of various
sizes provide a most convenient means
of holding the piece of work in position

for scribing. This tool is adaptable to

a wide range of work, particularly for
marking round, oval, hexagon, or other
shaped parts, for offsets or branches
which are to intersect with the circular
portions of a pattern. Wi'h the radius
bar removed and laid parallel with the

FlG 2.C0RH£RING TOOLS

FIG 3. SOLEPLftNE
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FIG 5 BRAD DRIVERS.

spindle, the tool may be packed in-

to a very small space, and, if the head be
made of an aluminum alloy, it will not be
found too heavy for the kit case.

The Cornering Tool

It is generally considered good prac-
tice nowadays to round off all sharp
corners from patterns, where square cor-
ners are not absolu ely necessary. A
couple of very handy tools are shown in
Fig. 2, specially adapted for this pur-
pose. The one marked C is possibly the
best one to use but D is a more con-
venient shape having two cutters of dif-
ferent size in the one tool. These are
made of flat steel about three-sixteenths
by one inch, and six inches or so in
;ength. There should be a pair of these
tools, one with cutters for one eighth, and
three sixteenths, and the other for quar-
ter, and three-eighths radii.

A very convenient, shop-made tool of
excellent design, is the sole plane illus-
trated in Fig. 3. Many uses will be
found for this handy shaped plane es-
pecially in working out core boxes of
diameters larger than three inches.
There should be a number of detachable
soles and round irons of varying radii
provided, to correspond to diameters
from three to eighteen inches.

The long-,toothed gauge, Fig. 4, will
be found very convenient when a parallel
line is necessary on that part of a pat-
tern which is not on the same level as
the side desired to gauge from, as seen
in illustration, or in gauging to parallel
widths or sharp sweeps. Practice will

suggest to the patternmaker many other
uses for this valuable tool.

It is wasteful of time as well as an-
noying to pick up small brads with the
fingers, sticky with shellac or glue, and
repeatedly trying to start them in the
wood, and after each attempt to find the
brad sticking to the finger instead of
in the work. It is also exasperating to
have to pull out from a piece of work
several crooked brads which have bent
in the attempt to place them with the
pliers, in an awkward corner of a pat-(

tern, or in the deep recess of a core box,
not ge^table with a hammer and nail

set. For bradding work in difficult

places inaccessible by ordinary means,
one or the other of those patented brad
drivers, shown in Fig. 5, is recommended
as a time and temper saver. The brad
is magnetica'ly picked up by the brad
setter and securely held in the end of

the tool, and with a slight pressure on
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the tool is driven into the wood without
bending it. It is not even necessary to

use a nail set, for the driver will set the
brad deep enough, whether i; be hard or
soft wood, cardboard, or leather. The
brad driver should have a place in every
patternmaker's tool kit.

The panel gauge, Fig. 6, is essentially

a joiner's tool, but the patternmaker also

finds frequent use for it. While used for

practically the same purpose as the

marking gauge, its proportions are larg-

er, and it is mostly used in gauging
widths over six or eight inches. The
sliding head is usually made about seven
inches long, and the beam from eighteen
inches to two feet. The work is gauged
from, the rabbet A which insures stead-
ier guiding of the gauge than a plain
face, the end of the beam at the mark-J
ing point is made thicker, to line with
the rabbet in the sliding head. In lay-
ing out drawings on a large board, the
panel gauge will be found very useful.

In the making of small and medium-
sized patterns especially that line of
work which includes articles like pipe
fittings, where branched and offset
parts are coped on to other parts of a
pa:tern, the coping saw, Fig. 7 can be
used to good advantage for this class
of work, and will be found to be a much
better tool for a job of this kind, than
the gauge. The pad saw is another
good tool to have in the kit as it will
save many a trip to the band saw for a
trifling cut. It also comes in very handy
for small jobs of inside sawing, where
a jig saw is not available.

Patternmakers will find the Forstner
bit, Fig, 8, to be a very useful tool. This
bit differs from all other boring bits
made for working in wood, it being
guided by the rim instead of the centre.
This unique construction permits of it

being started on or over the edge of the
wood, so that any arc of a circle corres-
ponding with the diameter of the bit
can be bored. The writer's experience
with these bits in a limited way, has
been very satisfactory, working exceed-
ingly well in pine wood, and leaving a
clean-cut hole. It is claimed for them
that they will cut through, tough, hard,
knotty, crossngrained wood, and leave a
smooth hole, and a clean surface. As
they have no centre spur they have the
advantage over other bits of leaving a
flat bottomed hole, which is often desir-
able, especially for making depressions
in patterns that have to be planed out
with a router.

As a means of quickly determining the
thickness of material in parts of a pat-
tern or casting that are difficult of ac-
cess for measurement, as for example,
over flanges, or the inside of cavities, or
to obtain the thickness at the bottom of
a depression, there is no tool more suit-
able than the thickness calipers, shown
in Fig. 9. It possesses practically all

the features of the regular transfer cal-
ipers, and for adaptability has advan-
tages that the regular transfer type of
caliper does not possess. It is particu-
larly useful in relieving the back of
carving in ornamental patterns like

stove plate, to maintain a uniform thick-
n si or in bade ng out small master
patterns for lightening the metal pat-
terns for match plating.

The marking calipers, Fig. 10, are
used principally on stove plate and orna-
mental pattern work where a design
carved on the face of a pattern, has to
b? relieved on the reversa side. The
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calipers are (held in the hand, and the steel
point B is made to follow around the
carved design, the pencil A marking the
outline of the pattern on the other side.
A simple device that will save con-

siderable time in laying off and mark-
ing hexagons on round work is shown at
C. Fig 11. To obtain this useful little

tool, it may be necessary to spend a few
minutes in making a pattern, and have
one cast in brass. The face with the
60 degree angle need not be more than
Vs inch thick with a flange % inch wide
set at an angle of 70 degrees, 32 min-
utes, the vertical line E bisecting both
angles. D is a combination gauge and
square for marking and fitting hexa-
gons.

When striking an arc on a piece of
work from a centre point on the edge of
the material, as in marking the ends of
a block for a core box, a common prac-
tice is to clamp or hold a piece of wood
to the edge of the work, in which to

place the point of the compass while
striking 'he half circle. A more con-
venient way and just as accurate, is

found in the use of the edge centre

shown at F in Fig. 12. This is some-
times made of cast metal, but is usually
made by bending a stout piece of sheet
brass at right angles, and carefully lo-

cating the centre point and lines, then
working it +o the shape shown in illus-

tration. G shows a little device with a

small hole for a centre, for clamping on
a square rod to use on a stepped or lag-

ged box. Most patternmaking kits will

contain some of '"hese tools, but not in

many kits will most of these tools be

found.

AFOUNDRIA ASHORE
A news item of interest to those who

attended the convention at Philadel-

phia in 1919 appeared recently in the

daily papers, as follows:

"The steamship Afoundria from Ham-
burg, via Bermuda, for Mobile, is re-

ported ashore off East Spit, Ship Island.

A tug is standing by."

Part of the entertainment which the

Philadelphia committee had in store for

those who attended the convention was
a trip up the river to the Hog Island

shipyard, to witness a launching. The
"Afoundria" was the ship, named in

honor of the American Foundrymen'?

Association; the first two letters and
the last one being A. F. A.

FIG 12 EDGE CENTRES .

READS CANADIAN FOUNDRYMAN,
YEAR AFTER YEAR

J. A. Paquette of St. John, N. B.,

writes: I am pleased to say that I have

been a reader of the Canadian Foundry-

man for the past four years, and that I

an; well satisfied with it. To tell all

the good things that I get out of it

from month to month would be too long
a slory, but the fact that I will continue

to be a reader of the Canadian Foundry-
man is the best answer of satisfaction

that I can give.
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Grey Iron Castings and the Foundry Chemist
Foundrymen of Great Britain Have Become Convinced That
There is Opening for Improvement in Their Methods and Have

Decided on Ways and Means of Accomplishing it

AT A MEETING of the Institute of
Marine Engineers held at Tower
Hill, London, Eng., a short time

ago a paper was read on. the subject
of grey iron castings, by H. J. Young,
F.I.C. It was a paper of considerable
length but the first few paragraphs will

convey to the reader, the difficulties

which beset the foundrymen of Great
Britain. Mr. Young's paper begins as
follows:

Long before scientific control was
thought of, the industry of ironfounding
was carried on by rule-of-thumb meth-
ods—and very little change is to be
observed in the majority of iron foun-

dries in this country to-day.

What engineering owes to cast iron

can be reckoned in terms of what en-

gineering would be now if cast iron

had never been, but while the engineer
has used every possible resource of

academic and applied science to the end
of making his structures capable of

greater things he has neglected the ma-
terial that rendered most of those

structures commercially possible, name-
ly, cast iron.

Modern foundrywork is the sum total

of thousands of little alterations by past
generations of workers. Hundreds of

men 1 of widely different experience, edu^

cation and calibre have contributed to

these alterations, day by day and year
by year, until now; the result being a

trade wonderful in its empirical experi-

ence and behind all other trades in its

scientific knowledge.
Without demand for science there has

been little supply, and the building-up

process has necessarily gone on with-

out it. Thus have safety factors^ thick-

ness, rule-of-thumb mixtures, belief in

certain pig irons, specifications of test-

bars, and so forth been adopted and es-

tablished to the degree of being almost
beyond the criticism of those in power in

most works.

That the ironfoundry trade will event-

ually walk in the paths of progress no-

body doubts, also it may happen that

sudden convulsive evolutions will occur

as have occurred in the past in many
other industries, for example, steel mak-
ing and soap manufacturing. New ma-
terials are wanted to meet new condi-

tions; an unscientific trade is being ask-

ed to cater for a scientific one;

the engineer has, with one hand, locked

his door against metallurgical science

while, with the other, he has welcomed
and embraced the science of engineer-

ing. He is now, in consequence, in the

unfortunate position of having the lat-

ter asking for more than the former
knows how to give.

Two instances alone should be suffic-

ient to convince anyone as yet sceptical.
The engineer uses a safety factor for
cast iron, regardless of whether it may
be eight, twelve or sixteen ton metal;
he has deliberately agreed to look upon
cast iron as an unreliable material. The
second instance is that of the engineers'
acceptance of the rule-of thumb mix-
ture. It is well-known that pig irons
vary from consignment to consignment
yet, no matter whether he has been a
maker, buyer or user, the engineer has
shut his eyes to the fact that by no
possible conjuring could the rule-of-

thumb mixture give him metal of known
or standard quality.

A consignment of any ordinary pig
iron is little more homogenous than one
of mixed scrap. Out of many hundreds
of consignments of different brands the
author has not found an exception.

Another article published in the Foun-
dry Trade Journal of London, Eng., on
the organization of a chemical labora-

tory at Keighley will be of interest to

Canadians.

It will not be denied that so far as
the foundry is concerned much has still

to be done to bring our system of work-
ing and methods of production into line

with the best Continental practice. The
main contributory factor to this unde-
sirable condition has undoubtedly been
the persistent refusal of a large per-

centage of manufacturers to recognize
the operation of a foundry as a scienti-

fic proposition; thus, until comparative-
ly a few years ago haphazard methods
were the rule raither than the excep-

tion, and mixtures were determined by
"judgment."

Happily, however, these conditions

will soon be relics of the past; in the

large foundry they have already gone by
the board, and a laboratory is now re-

garded as an essential auxiliary to the

modern foundry of any pretensions.

Naturally, the fitting up of an ef-

ficiently equipped laboratory in a works
entails very heavy overhead charges,

which can only be sustained by such
manufacturers who are in a position to

engage their laboi-atory staff upon re-

search work, in addition to meeting the

everyday requirements of their works.

The general foundry must be content

with a very much more modest equip-

ment, which will provide for ordinary

analysis but offers no facilities for re-

search, whilst for the greater percent-

age, which come within the category of

"small foundries," the laboratory and
chemist are commercially impossible,

and the foundry manager, who is also

the foundry foreman, has to carry out

the duties of foundry chemist.

Obviously it is the small foundry
which is the most heavily handicapped.

The ideal arrangement is no dOubt the
employment of a chemist, whose duty it

is to attend to the sceintific side of the
foundry operations, and who would work
in sympathy and close co-operation with
the foundry manager.

The Formation of the Laboratory
The origin of the above company was

the result of lectures given in 1918-1919
by Mr. W. H. Poole, of Bradford. He
was then asked to address the mem-
bers of the National Employers' Feder-
ation (Keighley and district) on De-
cember 3, 1919. The matter was then
fully discussed, and it was unanimously
decided that a private limited company
should be formed by the engineering
firms in the Keighley and District As-
sociation.

A committee was formed to draw up a
concrete and workable scheme. It was,
however, recognised that to promote the

best interest of the industry the labor-

atory must be run as an entirely inde-

pendent undertaking, the directors of the

company controlling its financial work-
ings but not having access to the results

obtained for any individual firm. Share-
holders would be benefitted only when
the laboratory became a profit yielding

concern, but they would have no ad-

vantages over non-shareholders in re-

gard to the benefits to be derived from
it.

HOW TABOR CO. KEPT PLANT
RUNNING

When our representative called on the

Tabor Mfg. Co., of Philadelphia, he got

a good eye opener on how it isi pos-

sible to run profitably even though

times are quiet. In the early part of

1921 when it was seen that a quiet

season was before them, they decided

to make up a certain number of ma-
chines of each pattern and have them
ready to ship without notice. Accord-

ingly they called together those who
supply them with material and had them

give their best bids on what was want-

ed. By this means they operated their

plant to capacity until February 1st,

of this year, since which they are not

so steady, but are filling orders and de-

pleting the stock at a rate which makes
them feel confident that good times are

in store, and that their staff of three

hundred workmen will soon be back on

steady work. They report that during

1921 they shipped $75,000 worth of ma-
chines to France, and that they are

filling telegraph and cablegram orders'

for machines at the present time.
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PLATING AND POLISHING DEPARTMENT
Question.—In 1916 my present em-

ployers engaged in the manufacture of
munitions, and a brass-plating solution
which we had employed previously was
placed in barrels and stored in a ware-
house. I have just received an intima-
tion that this solution would again be
required for commercial plating. I an-
ticipate trouble with it as I never was
able to control results before it was
stored. If you can suggest anything
that might assist me in case of difficulty

I shall appreciate the information.

Answer.—You are crossing the bridge
before you reach it. Transfer the solu-
tion to the plating tank, and 1 if possible
to heat it, boil the solution for at least
one hour, then electrolyze while cooling;
use strongest current available, with
small cathode and large anode surface.
Note color of deposit, test with piece of
polished steel, and if dirty gray, dilute

to about 50 per cent, of its concentration,
or to albout 10 degrees Be.; add copper
in generous quantities, electrolyze, and
bring up to correct color by adding zinc

carbonate dissolved in cyanide. If

several colors appear on the plated sur-
face add cyanide cautiously until clear
yellow deposit is obtained and the anodes
remain free from heavy dark coating.
The solution removed when diluting the

bath may be kept in a barrel and added
to the plating solution when conditions

require, or it may be added to an ordin-

ary copper solution if care is taken not
to add too much at a time. Small quan-
tities of brass solution added to a copper
bath often improve the copper de-

posits. We would prefer to use solution

in this manner rather than keep it

to add to brass solution as it isi rarely

necessary to add solution in this manner
to a brass-plating solution unless the

care of the latter has been neglected.

# * # *

Question. — Several nickel anodes
which we placed in use some four months
ago are still quite hard and exhibit only
slight evidence of having been suspend-
ed in a plating solution used daily for
commercial plating. There appears to

be a form of ragged coating on these
anodes, underneath which the usual
black pasty substance may be seen
through numerous holes. The nickel

solution in which these anodes are hang-
ing has become seriously weak in metal
and we do not wish to continue as here-

tofore if possible to avoid it. Can you
inform us> of some method which will

enable us to employ the anode without
further loss?

Answer—The anodes which you have
in the solution may be removed and the
bark-like coating may be ground off or

broken in many places so that the elec-1

trolytic action of the bath may affect

the more easily soluble portion beneath.
Anodes which have not been in use are
ouite easily ground in this manner: The
anode is very lightly applied to a fine

emery wheel and merely the dull outer
skin removed. If you prefer to treat the
anodes in the following manner you will
save the labor of grinding and reduce
the time loss. Fill a clean stoneware
crock or a hardwood keg with a 50 per
cent, solution of sulphuric acid and water;
add 4 ounces of common salt per gallon
and connect the container with the elec-

tric current in same manner as for plat-
ing except that the positive or anode
rod should be placed across centre of top
so that the nickel anodes to be treated
may be suspended therefrom and be en-
tirely surounded by cathodes of either
lead, old nickeled holders, or brass. Use
strongest current available for sufficient

time to produce a black rather granular
surface. Rinse in cold water after re-

moval from the acid bath.

* * * *

Question.—I have orders to fill which
necessitate the installation of some
form of tinning bath. Would you advise
using a tinning solution with the electric

current or the dipping process with
molten tin ? There is a plating plant in

operation on some premises from which
I could secure suitable current.

Answer.—If your contract calls for a

coating of tin which must be durable, we
unhesitatingly advise you to use the hot
tinning process. It is more expensive
than the electric method and has not the

wide range of useful application which
is possessed by the electric method but
dip tinning is really much superior to

electro-tinning in respect to protection

lor iron or steel. An electro-tin solution

which has given splendid results for

several years and therefore is to be de-

pended upon is composed of the follow-

ing; 8 oz. pyrophosphate of soda, 1 oz.

tin chloride, 1 gal. water. These quanti-

ties may be increased slightly or decreas-

ed to J
/i above figures if the proportions

do not vary appreciably. Both tin and
soda will be required to be added occa-

sionally to maintain proper working con-

ditions. Slimy anodes denote excess cur-

rent or deficiency of soda in the solution.

It may be said that tin solutions are not

wholly maintained by the disintegration

of the tin anode and require special at-

tention ini current regulation and the sol-

vent must be maintained quite constant

if uniform results are expected. Use as

large anode surface as possible. If a

zinc coating would answer your purposes

you will find the following a very satis-

factory formula. Water, 1 gal.; zinc

sulphate, 10 ozs.; aluminum sulphate, 7

oz.; ammonium chloride, 1 oz.; prepare

in usual manner and add 8 ozs. of tin

salt to each 25 gallons of the zinc solu-

tion. The deposit from this solution is

very dense and unusually white, and
could be successfully employed on goods

which are not to Ibe used for culinary

purposes. It is easier to operate and
keep in working condition than the tin

solution.

Question.—Please give me the follow-
ing information and oblige an apprecia-
tive subscriber. My copper solution
plates very rough and the plate is hard
to buff. Why does a nickel solution de-
posit dark, brittle coatings? My work
consists 1 of grey iron castings and occa-
sionally some brass castings.

Answer.—Cyanide copper solutions
may produce rough deposits sometimes
streaked or discolored if too strong cur-
rent is used when the metal strength of
the solution is low, or free cyanide de-
ficient, or impure copper salts are pres*-

ent. Acid copper solutions which have
not enough free acid will give similar
results. Alkaline nickel solutions usual-
ly yield dark deposits. Nickel solutions

of normal acidity may yield dark plates
if the conductivity of the solution is

poor. Copper in any form introduced
into the nickel solution will cause dark
deposits. Nickel solutions excessively

acid produce brittle deposits, the plate

is hard and usually non- adherent on
highly polished surfaces. Increase the

metallic content of the solutions, neu-
tralize, and add a good conducting salt.

Use extra care in rinsing all castings
previous to placing same in the nickel

solution. Keep the solutions clean and
maintain a large effective anode surface

at all times. Use the solution as a

friend. Do not neglect it.

Question.—Our plater, who evidently

is a progressive fellow, wishes us to pro-

vide him with nickel anodes 95-98 per

cent. pure. During our experience in the

manufacture of nickel-plated grey iron

-astings we have always specified 90 92

per cent, nickel anodes, and as far as our
knowledge of electro-plating goes, we
have produced a very creditable plate.

We now wish to be informed as to the

superiority of 95->98 per cent, nickel

anodes over nickel anodes of the 90-92

per cent, variety. Is the finish better,

the expense of operation less, the out-

put greater, and what is the difference

in price?

Answer.—Your plater's request is in-

deed worthy of your sincere considera-

tion. Anodes being the source of

metallic supply, should be as nearly pure

as possible. When you buy 90-92 per

cent, nickel anodes you pay the price of

nickel for at least 6 per cent, of iron,

and, with nickel anodes selling at 50

cents per pound, we believe you will

agree that this is a high price to pay for

iron with which to contaminate the

plating bath and the electro deposit, and
finally wash down the sewer as a total

loss. Pure nickel anodes produce better

colored plates; they allow of a wider

range of conditions without the appear-

ance of faulty or burned deposit. Pure
nickel anodes permit of better mainten-

ance of a constant composition of the

(Continued on page 42)
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The Apprentice and the Journeyman Mechanic
From the Gild Merchant Sprang the Craft Gilds Which Included

Master, Journeyman and Apprentice—Which Later Dissolved

and Ultimately Developed Into Opposing Factions

SINCE, by divine decree we have to

work for our living, we are up
against the problem of knowing how

to work. In order to learn how to work
we have two points to consider, that of

having an instructor to show us how and
that of practising what we are being

shown. This is what is known as serv-

ing an apprenticeship. After we have
served a term of this kind and become
proficient at the trade we do not feel

like disposing of our knowledge and
labor combined for what ever price is

offered, without being consulted on the

subject. Neither do we feel like having
some other fellow come along and offer

to take our job for less money than we
are receiving, so we combine together

and agree amongst ourselves and try

to make agreements with our employers
so that everything will be agreeable.

This is' what is correctly known as

trades unionism, and incorrectly known
as organized labor. When a boy serves

an apprenticeship and then joins an
organization, he knows that as a labor-

er he has not improved, but he has a
trade which he wants to protect. That
unions as well as employers have abused
their privileges is undoubted, but this

has always been since the beginning of
time. Toi give an insight as to how the
system originated and developed, and
how the weaknesses of humanity led up
to unpleasantness, we will reproduce
some information gathered from the
Encyclopedia Britannica, Wells' Outline
of History, and Cheney's Industrial and
Social History of England, by "The
Wisconsin Apprentice."

It would be impossible to study the
history of apprenticeship without know-
ing what the gildsi were and without
some understanding of how people lived
in the 12th and 13th centuries. Because
we have the most complete records of
the economic history of England we
shall consider that country's history al-

though the same conditions existed in

Germany and France at the time.

At that time agriculture was the chief

occupation of the people living in the
villages. All country life, by the way,
was village life. Each village, "vil" or

"manor" as it was called, was in the

hands of a lord who might be a knight,
nobleman, bishop or king. The inhab-

itants were divided into a number of

classes ranging all the way from free-

holders to serfs, and each class had
certain distinct privileges. All, how-
ever, were tenants to the lord who
was something like a large farmer ex-

cept that he had a constant supply of

labor at his command for which he had
to pay no wages. The tenants were
little more than slaves who could not

leave the village and who had to spend
a certain amount of time working for

the lord and who had some time to work
the little piece of land allotted them
for their own use.

The town, however, usually had some
form of self government and held a

charter from the king. Here, too, the

rights and privileges of the people var-

ied. In addition to agriculture, trade

and some manufacture were carried on.

The prosperity of the town depended
mostly on trade. All merchants be-

longed to an organization called a

"gild merchant," the chief aim of which
was to preserve the monopoly of trade

for its members. The gild, it seems,

had authority to make rules and regu-

lations governing trade very much as

if it was a department of the town ad-

ministration. In fact, it is hard to dis-

tinguish the early gild merchant from
town government.

Merchants from other towns could

not come in to sell goods without com-
plying with the rules and regulations

as laid down by the local gild. The
gild would dictate to these foreign

merchants just what articles could be

bought and sold, at what prices, and
also the length of time to be spent in

town. As for the local gild each mem-
ber took an oath of admission, paid an
entrance fee, and made small annual

contributions to the common fund.

The brethren were aided in old age,

sickness and poverty, loss by robbery,

shipwreck, and fire. The gild mer-
chant sometimes fulfilled various re-

ligious and charitable duties to the pub-

lic as well as to its members.
By the 14th century another type of

gild appeared, the "craft gild." It is not

known definitely whether at this time

craftsmen were excluded from the

"eild merchant" or not. It is possible,

however, that since the craftsiman

bought raw material, manufactured it

into the finished product and then sold

it again that he could belong to both

his own craft gild and the gild mer-
chant at the same time.

The coming of the craft gild marked
the gradual decline of the gild mer-
chant. Whenever the king bestowed

upon the weavers or tanners, or other

body of artisans the right to have a

gild, they naturally secured 1 complete

control over the manufacture and trade

of their branch of industry, and so with

every new craft gild the power of the

gild merchant was lessened until finally

the latter was crowded out altogether.

Every trade had a gild. We find

among them the goldsmiths, sword-

setters, cooks, arrow-head makers,

fishmongers, hatters, -casket-makers,

surgeons, marines, innholders, cloth-

iers, peddlers., saddlers, butchers, car-

penters, plumbers, etc.

Among other things the craft gilds

supervised workmanship and so as-

sured the public of the best of wares,

it supported the interests of the full

masters of the craft as against those

'.n the journeyman stage, and enforced

the custom of the trade in hours, ma-

terials, methods of manufacture, and
often in prices. No craftsman could
work at his trade unless he was a
member of the local gild.

In the 13th century the trade of Eng-
land continued to expand and the num-
ber of crafts grew. In the 14th century
they were fully developed and in a
flourishing condition and every town
had its gilds.

Factories did not exist. Manufactur-
ing was carried on in the individual
homes of the masters. Usually the
master had a small farm in connection
with his regular trade and would di-

vide his time between the two. Every
master had a journeyman and an ap-
prentice or two. The apprentice lived

with the master and was expected to

work on the farm whenever necessary.
The term of apprenticeship was seven
years and no person who did not serve
seven years as an apprentice could ex-

ercise any trade or "mystery." After
seven years the apprentice became a

journeyman and if he had money
enough he could later set himself up as

a master, hire journeymen and train

apprentices. All three, apprentice,

journeyman and master, belonged to

the same gild. Usually the members
of the same craft lived in the same lo-

cality—that is, the carpenters lived in

one section of the town and the tailors

in another. Thus the gild craft, like

the old gild merchant, combined close

relationship with a distinctly recog-

nized and enforced regulation of trade.

In 1439 the Black Death came—that
terrible pestilence which came nearer

to wiping out civilization than any
other cause. Half the population of

England^ it is estimated, died. This

disaster had some far reaching effects

and many changes took place. Labor
grew scarce and demanded double and
triple the old rate of wages. This was
met by strenuous opposition of the law.

In 1531 the "First Statute of Laborers"

was passed. Later this law was re-

enacted with additional penalties attach-

ed. This law regulated wages, pun-

ished refusal to work, and prevented

workmen frcm moving about from town
to town. Hiring was to be done by the

year, and any unemployed person quali-

fied to work was bound to accept service

on pain of punishment, if required, un-

less possessed of a certain amount of

property or engaged in art, science or

letters or being a "gentleman." Hours

of labor were fixed. Workmen had to

be "at work at or before five o'clock in

the morning and continue at their work

and not depart until betwixt seven and

eight at night, except it be in time of

breakfast, dinner or drinking (drinking

here is meant gild meetings,) which

time at most shall not exceed two hours

and one-half in a day."

There was now a new class of jour-

neymen coming into existence who re-
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mained permanently employed and nev-

er attained the position of master

craftsman. This was sometimes the

result of deliberate action on the part

of the masters who began to compel

apprentices to pay excessive payments
(more than fifty dollars in our present

money) in order to become full mem-
bers of the craft. In some trades mas-

ters required apprentices to take an

oath at the time of indenture that they

would not set themselves up as inde-

pendent masters when the apprentice-

ship was over. However, Parliament

later took a hand and forbade these

practices.

These conditions led journeymen to

form organizations of their own gen-

erally described as "yeoman" or "jour-

neymen gilds." The result was a strug-

gle between the journeymen and the

masters who were now employers In

the modern sense of the word. This

conflict was widespread throughout

western Europe but was more promi-

nent in Germany than in either France

or England.

In addition to these internal changes

in the .gilds other influences were at

work which gradually weakened the

gilds., "companies" or "mysteries" as

they were later called. The gilds had
to contend with a class- of irresponsible

men who refused to conform to the es-

tablished rules of the trade and who
did not serve an apprenticeship. In ad-

ddition to this the gilds had to suffer

from government intrusion. Formerly
the gilds enforced all laws pertaining

to their trades but now statutes were
passed entirely ignoring the gilds. This

is especially true of the "Statute of Ap-
prentices" passed in 1563. This sta-

tute which remained in force for two
hundred and fifty years, was primarily

a relenactment of the "Statute of Lab-

orers." By this law all relations be-

tween masters and journeymen were
regulated by the government instead

of by the craft gilds. In this way the

power of the gilds was gradually taken

away from them.
Space is too short here to detail the

numerous other causes for the decline

of these gilds or tell of the labor legis-

lation enacted during these times, or

give the interesting history of the

change in manufacturing methods which
took place.

The gilds came to an end altogether

during the Reformation. Most of the

gilds had property in their possession

given by members on the condition that

the gild would help or support a priest

and that mass be celebrated for the

soul of the donor and to keep a light

always burning before a shrine, or for

other religious objects. The reformers
who were quite influential under Ed-
ward VI looked upon this as supersti-

tious and hence secured the passage of

a law confiscating all funds and proper-
ty of the religious and gilds and that
part of the property of the craft gilds

devoted to religious purposes. The gilds

were then forced to pay annual amounts
to the government so that finally the
gilds had to sell and mortgage their

land to meet these payment*

Noted Foundry Expert

Acknowledged Authority on Topics
Appertaining to Foundry and

Industrial Institutions.

AS A GENIUS, a mechanic, and a

scientist, the foundry profession
has no more conspicuous a per-

sonage on the American continent than
Henry M. Lane, president of the H. M.
Lane Company of Detroit and Windsor.
With a genial disposition and a strik-

ing personality in general, Mr. Lane has
become an acknowledged authority on
topics appertaining to the foundry and
industrial institutions in general.

Mr. Lane comes from a family which
had been connected with engineering

for several generations. He was born

H. M. LANE, M.E.

at Ispheming, Michigan, in May 1868,

at a time when his father was equipping

the first mine in Michigan which was
equipped with hoisting and handling
machinery of a type which could be
called equipment in the modern sense.

Soon after the subject of our story was
born, the family moved back to their

old home at Akron, Ohio, where for

many years Mr. Lane Sr. was connect-

ed with the Webster, Gamp and Lane
Machine Co., pioneers in the manufac-
turing of mining machinery. The foun-
dry and machine shop of this institution

answered as play house for the young
son. Later on they moved again—this

time to Chicago, and at the age of six-

teen, Henry went to work for the M. C.

Bullock Co., manufacturers of mining
machinery. He remained with this firm

until he had completed a four year ap-
prenticeship, after which he went to

college at Purdue University, taking

both graduate and post-graduate cours-

es there, specializing in metallurgy and
chemistry, and on certain other sub-

jects which have since proven of interest

to him in his work. After graduation,
a number of years was spent mainly in

the mining machinery business, during

which period his work took him all over
the Rocky Mountain region, and over a
considerable portion of Canada. In his
work during succeeding years he had
charge of different foundries and on dif-

ferent occasions was called upcn to de-
sign new buildings, a position for which
he was eminently fitted. With his ex-
perience, his education and his natural
aptitude he rapidly gained prominence
in his sphere, being appointed to the
position of principal, in charge of the
writing of the Shop and Foundry
Course of the International Correspon-
dence Schools, at Scranton, Pa. This
he carried through several editions.

His next move was that of "Editor,"
holding the chair in the office of
"Foundry" which was at that time the
leading foundry publication. From this
he went to a similar position with
"Castings" and later brought out the
paper known as "Pattern-Maker."

While in the various editorial posi-
tions, he carried on consulting work,
mainly from a metallurgical standpoint,
but he early found that many of the'
troubles lay much deeper than the metal
and this resulted in his making a special
study of molding sands, core sands, core
binders, and many other problems en-
tering into foundry practice. This
led him farther and resulted in his hav-
ing to specialize in Foundry Engineer-
ing and the getting together of an or-
ganization of engineers to handle foun-
dry buildings and equipment problems.

In the last twenty years he has served
between four and five hundred firms in
a consulting capacity, his work ranging
all the way from simple consulting jobs
to the building of plants amounting to
several millions of dollars each.

Mr. Lane has always been active in
anything which tended towards the ad-
vancement of the foundry business. For
many years he has taken a keen interest
in the doings of the American Foundry-
men's Association, having held the po-
sition of president. It was through his
instrumentality that the exhibit feature
which was inaugurated at the Cleveland
convention in 1906 had its beginning.
When the Foundrymen's Convention and
Exhibit were held at the Canadian Na-
tional Exhibition grounds, Toronto, in

1908 Mr. Lane was in charge. He is

also a member f most of the engineer-
ing societies, such as the American So-
ciety of Mechanical Engineers; Institute
of Mining and Metallurgical Engineers;
British Iron and Steel Institute, Am-
erican Society for Testing Materials,
American Chemical Society; American
Electrochemical Society; American Heat
Treating Society; and other technical
societies and organizations.

CARELESSNESS IS EXPENSIVE
At the tenth annual congress of the

National Safety Council held in Boston
a short time ago it was shown that in-

dustrial accidents in the United States
cost annually one billion dollars and re-

sult in the death of twenty-thousand
victims. The Council believes that prac-
tically all of this could be saved by pro-
per safety precautions.
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MAKING SASH WEIGHTS FROM
SCRAP TIN

The "Foundry Letter Box" Editor:

We have a considerable quantity of

light tin plate clippings which we desire

to melt and run into sash weights, but

we do not know just what process to

follow in the melting to get the great-

est return, and write to ask if you would
kindly give us information as to the

process used in the foundries where they

make a business of this class of work.

Answer, written especially for Can-
adian Foundryman by Dr. Edward Kirk:

Tin plate clippings may be melted in

an ordinary cupola of any size. In

foundries which are equipped especially

for melting this scrap a cupola of from
50 to 72 inches inside diameter is used.

The charging opening is made very

large, and the bottom of it is placed on

a level with the scaffold floor. The
clippings are brought up in bulk in

crated barrows or trucks, and dump-
ed in front of the opening. From here

they are forked or pushed into the cup-

ola on top of the coke bed. until a suf-

ficient weight for a charge has been put

in. Another charge of core and anoth-

er of tin scrap are continued through-

out the heat as in ordinary cupola prac-

tice. In this way tin clippings, tin cans,

water pipe, gas pipe, and in fact any

tin, steel, or wrought iron scrap that is

not suitable for other work, but which

can be gotten into the cupola is being

regularly melted for sash-weights in

large cities, or their vicinity, where
such scrap may be obtained in abund-

ance.

In many of our small foundries, it is

the practice to melt a few hundred-
weight of tin scrap at the end of a grey-

iron heat, for sash weights. This is

generally charged in bulk, but if the

cupola is small, and there is a tendency

for the tin to hang up, it is baled up be-

fore charging. This is done by placing

the clippings in a tub of diameter to

suit the size of the cupola, and ram-

ming them into a solid lump with a
heavy rammer.

Scrap tin plate is some times put
through an acid process in order to re-
cover the tin for the making of the
chloride of tin. The clippings have been
pressed into solid ingots by hydraulic
pressure after the tin has been recover-
ed. These ingots have been melted
in the cupola and have given a good
yield of metal when fresh from the acid
bath, but when kept in stock for some
time, are so corroded by the acid, that
they yield nothing but slag. It must
be remembered that all metal obtained
from this class of scrap is very hard
and brittle, and requires very careful
handling, even in sash weights, to pre-
vent breaking.

* * * *

WHAT IS SPELTER?
Editor, Canadian Foundryman.—Will

you inform me what is the formula for

spelter and for what is it used ?

Answer:—There is no formula for

spelter for the reason that there is no
such material. Spelter is just a nick-

name for zinc. The only excuse ever put
forward for the word being coined, was
that the word "zinc" is usually intended
to designate sheet zinc such as is used
under stoves, etc., and in order to have
a word which would mean block or pig
z'.nc the word "spelter" was brought in-

to existence. It has, however, no other
meaning than just simply zinc such as is

used in the foundry. The American
Zinc Institute, which was formed a few
years ago, and which includes in its

membership practically every zinc min-
ing and zinc smelting interest in the

United States, has as one of its objects,

to free zinc from its many nicknames
and is making an effort to discourage

the use of such names as spelter. Many
trade journals, the United States Geo-
logical Survey, and the Bureau of Mines,

have agreed to always call zinc by its

tight name which is "zinc" and not spel-

ter.

WANTS INFORMATION ON
TELESCOPES

Editor, Canadian Foundryman:

—

Since reading the last few issues of your
paper, I am convinced that you have an
astronomy expert on your staff and that
I need look no further for the informa-
tion which I have been wanting for
some time. I am not an astronomer
and never expect to be, but I like to

read and study about the heavens. What
I want to know is, where is the largest
telescope in the world? Where is Lord
Rose's telescope, and is it not the larg-

est? Who makes telescopes? Are
they all made in France?

Answer:—We certainly have no as-
tronomers on our staff and do not pre-
tend to be an authority on telescopes. To
the best of my knowledge and belief the
largest telescope in the world is in

America and it was built there with the

exception of the glass, which is really

the important part of a telescope, and
this did come from France.
For many years Lord Rose's telei-

scope was the largest one known and in

some respects it still is. There are two
types of telescope to be considered—the

refractor and the reflector. The re-

fractor has to do with the rays of light

passing through glass, while with the

reflector the rays are brought to a fo-

cus by falling on a concave mirror.

At the time Lord Rose's te'escope

was built it was considered impossible

to enlarge on the refractors already in

use, so the reflector was depended on to

do the work. The casting of this re-

flector was described in these pages
some time ago and was quite interest-

ing. It was made of speculum metal,
an alloy of two parts of copper and one
of tin. It was six feet in diameter, five

inches thick and weighed about three
tons. It was taken red hot from the
mold and kept in that state in an an-
nealing furnace for four months. This
reflector is undoubtedly the finest piece

of work of its kind in the world to-day,
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but as a telescope there are more power-
ful ones.

The Lord Rose telescope is at Parsons-
town, Ireland.

A telescope with a 26 inch refractor

was completed at the Naval Observa-
tory, Washington, D. C. in 1873. These
two were at that time the largest rep-

resentatives of the two types ever un-

dertaken. About the year 1880 a Cali-

fornia millionaire by the name of James
Lick died leaving in his will the sum of

seven hundred thousand dollars to the

University of California to be expended
on the erection of a telescope, superior

to and more powerful than any yet

made. This left the trustees up against

the proposition of choosing between a

refractor greater than the Washington,

or a reflector greater than the Lord
Rose. They chose the former. While
it may be only a coincidence that all the

astronomical discoveries of note were
made with reflectors, it was considered

that the limit had been reached in this

line and a better future was before the

refractor.

In January, 1881, the contract was let

to Alvan Clark & Sons of Cambridge,
Mass., for an archromatic astronomical

object glass of 36 inch clear aparature,

to be delivered Nov. 1 1883. They let

the work to Feil & Sons of Paris, who
successfully cast the, flint-glass disc in

1882, but the crown glass caused so

much trouble that it was not until 1886

that is was accomplished, and in 1888 the

telescope was complete.

The Lick telescope is therefore the larg-

est and most powerful telescope in the

world. The^ column on which it is

mounted is cast iron 10 x 17 feet at the

bottom, 4x8 feet at the top and weighs

20 tons. A description of the telescope

would be interesting- but lengthy. The
mechanism is such that as the earth re-

volves the telescope automatically fol-

lows the object being observed. This

telescope is situated on Mount Hamil-

ton, Cal. about fifty miles from San

Francisco. The dome and other iron

work in connection with the observatory

were done by the San Francisco Iron

Works, and the mounting and other

mechanical work in connection with the

telescope was done by Warner and

Swasey of Cleveland, Ohio.

* * * *

WHY NOT BRING THIS PRIZE INTO
CANADA?

The following announcement by the

American Foundrymen's Association re

the S. Obermayer award tell its own
story and will require little comment.
If there is one point which is more
worthy than the others it is the fact

that the competition is only open to the

men who work in the shop. If Canadian
employers will bring this to the atten-

tion of their men and will give them
some encouragement, there is no reason

why some Canadian molder or foundry
foreman should not bring home this

trophy. Here is the proposition:

—

S. Obermayer Company Award

At the Columbus Convention in Octo-

ber, 1920, the S. Obermayer Company
caused it to be announced that they de-
sired to contribute the sum of §1,000.00
as a gift to the American Foundrymen's
Association, the interest therefrom to be
used by the Board of Directors in mak-
ing awards of a suitable nature to be
given for some accomplishment or meri-
torious effort by workers in the foundry,
the award to be in the nature of a hand-
somely engrossed certificate, a special
trophy, or a cash premium, at the dis-

cretion of the Board.
This gift was formally accepted by the

Board of Directors, and the Awards
Committee announces that the conditions
of competition for this year's award will

be as follows:

This award which is known as the S.

Obermayer Company Award, will be
given to the person submitting a draw-
ing or model or some jig or device which,
in the opinion of the judges, embodies
the best ideas for a device to

help in the economical production of

castings. The jig or piece of equipment
for which this award is given shall not
be patentable, but shall be such a de-

vice as can be constructed in any foun-
dry and used in the production of east-

ings, in core-making, molding, pouring,
or handling operations
The models or drawings of the devices

which are submitted in this contest will

be on exhibition in a booth at the Exhi-
bition Building during the annual con-

vention of the Association at Rochester,
N. Y., the week of June 5th.

Contestants for this award will be
limited to men who are foremen or

workers in foundries, or in some depart-
ment of a plant operated in connection
with a foundry, and they should file

notice with the Secretary of the Asso-
ciation of their desire to compete and re-

ceive further information as to condi-

tions. In granting this award the judges
will follow the general rules for
granting awards laid down by the

Awards Committee.
Members are urged to call attention

of the men in their plant to this an-
nouncement, and to encourage competi-
tion.

* * * #

WHY READ A TECHNICAL PAPER?
Knowledge is the keynote to success.

To get knowledge is the next consider-

ation. Men without many opportunities

have been successful, but when we sift

their lives we find that, handicapped
as they may have been, they struggled

and got what knowledge was at their

disposal.

Sidney Smith writing about one of

the world's outstanding figures said:

"Yes, he is a miracle of genius, be-

cause, instead of trusting to the re-

sources of his own single mind, he has
ransacked a thousand minds; because
he makes use of the accumulated wis-

dom of ages, and takes as his point of

departure the very last line and bound-
ary to which science has advanced."
How accurately the writer has placed

his finger upon the secret of success!

"Successful because he ransacked a

thousand minds."

Andrew Carnegie often said that he
owed his success to his ability to utilize

the brains of others. Everyone in the
iron and steel industry knows how large
a part knowledge played in Schwab's
success.

Study the lives of those who have
achieved greatly and you will find that
in practically every instance they were
characterized by an intense passion
for knowledge.

Knowledge is power—to know is to
win!

The man who possesses ability alone
will go only so far. Supplement his
ability with knowledge and he'll reach
the stars.

How about yourself? How are you
going to get the knowledge that will

take you to the top? There are many
ways-, but perhaps they are not all at

your disposal. One means which is un-
surpassed is that of reading the technic-

al papers. This costs practically noth-

ing and in many ways has advantageous
features not found elsewhere. The priv-

ilege of asking questions and receiving

the answers without expense is not the

least of them. Canadian Foundryman
only covers the foundry field, but it

covers it properly. Like the genius re-

ferred to by Sidney Smith, we ransack
everything- which is known about the

foundry business! and hand out the

knowledge thus gained, free of extra

charge to those who pay the trfle that

it costs to be a subscriber.

FLEXIBLE SHAFT COUPLING

A flexible shaft coupling which has a

free turning motion around hardened

steel pins and a sliding motion in a

tongue and groove connection is now be-

ing marketed. Two sty'es of this de-

sign of coupling are made. A uniform

velocity ratio, between the shafts con-

nected, is maintained, irrespective of the

amount of angular or lateral misalign-

ment. The design also permits of am-
ple end float essential when coupling- up
alternating current motors. In such

installations the two sliding members
slide in and out as occasion demands.

One design requires two hubs to be key-

ed on the ends of the shafts to be coup-

led. Two rings on the hubs engage each

other by means of a tongue and groove

construction, and bearing pins driven

transversely into each hub. The other

design is similar except that the pins

are driven directly into the shaft ends,

the hubs being omitted. The pin in one

shaft engages the slotted ring mounted
on the other shaft end. The component
parts of the couplings are made of ma-
chine steel and are heat treated. It is

claimed that with slight changes in the

construction a positive transmission can

be had between shafts set a£ any angle

up to 90 degrees. The coupling is man-
ufactured by C. H. Breaker, Indianapo-

lis, Ind., and marketed under the trade

name of Bartlett, the name of the in-

ventor. ,
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Business Picking Up
FOUNDRY BUSINESS is fairly brisk in some lines, but it is

only in a round-about way that it has so happened. There

are few lines that do not, to some extent, depend on the

foundry, and when business improves in any of the lines, so

dependent, the improvement is naturally reflected in the

foundry. The present spring finds the building trades the

busiest in several years. Every city, town and village has

been experiencing a shortage of houses, and a decided start

has been made towards overcoming this shortage. This how-
ever is not the main source of the building activity. On every

hand large office and mercantile buildings are springing- up,

which all combined makes things lively in the brick yards

and lumber industries, and likewise gives employment to

many who had been forced through idleness to be out of the

market for everything but the bare necessities of life. This,

in turn, has made business better for the manufacturers of

wood-working machinery, who report a decided improvement
over a few months ago. The foundries which are directly

benefited by the building activity are those engaged in the

production of furnaces, steam and hot water boilers and rad-

iators, bath tubs and other bathroom fixtures, soil pipe and

fittings, columns, sash weights, locks, hinges, etc. This re-

flects further and enables the foundryman to spend a little

money on improvements, thereby making business for other

foundries. One Toronto soil pipe concern has found it neces-

sary to install a larger and up-to-date cupola as well as over-

head trolley track. Little by little business is coming back

to normal.

Market Conditions

\ T'ERY little change is noticed in the prices of foundry sup-

plies since a month ago. Pig iron, scrap iron, scrap

copper and brass are still holding at the prices quoted in our

last issue. The demand, however is considerably more brisk.

Foundry business is not booming by any means, but it is pick-

ing up right along. Brass founders, and those doing lines of

aluminum casting report business exceptionally good, but

prospects of any advance in prices are remote. On the other

hand there is no immediate cause for belief that prices will

drop materially. The coal strike will have the effect of pre-

venting any drastic reductions in prices.

Can Buy Cheaper Than Make
A NOTICEABLE feature in connection with foundry busi-
** ness this spring is that manufacturers with foundries of

their own prefer to let them stand idle and buy their castings,

arguing that they can buy them cheaper than they can make
them, while at the same time saving the trouble and annoy-
ance of trying to do business with dissatisfied molders. This,

of course, does not affect business in any way. The same
amount of castings are made and the same number of men
are employed. If the work is not done in one shop it is done
in another, but it is nevertheless a ridiculous state of affairs.

It should not be possible to buy castings cheaper than they

can be made, and it should riot be any easier for the other

fellow to handle dissatisfied molders than for the man who
is buying his castings. The whole thing in a nut shell is

that the one foundry is run by a foundryman while the other

is run by a non-foundryman; the one treats his molders as

such while the other does the best he knows how to do, which
is not much. Looked at from any angle, a foundry, to be a

success, should be run as a unit by itself, by men who special-

ize on foundry work. It is not necessary to have castings

made elsewhere; the foundry and the rest of the plant may
all be under one roof, provided that the foundry is not con-

taminated with machine shop theory. Run the foundry as a

foundry and put it in charge of men who know the foundry

business and it will be a success.

The Foundrymen's Convention
'"pHE NEXT issue of Canadian Foundryman will be our pre-
-* convention number and will contain everything worth
while knowing about Rochester and the convention. Exper-

ience dictates that it is not well to make announcements too

early, lest they be forgotten. We are, however, publishing

in the present issue, such matter as will likely be of value

to the prospective attendant. Our office is at the disposal of

anyone who cares to write for information. Howbeit, every-

thing is progressing in a most satisfactory manner and a

rousing success awaits the convention. The local committees

are preparing amusements and entertainment, which will be

announced in the next issue, while the Foundrymen's Associa-

tion is going the limit.

Watch for our pre-convention issue, but above all prepare

to attend the convention at Rochester, N. Y., during the week
of June 5th. Nothing will stimulate foundry business like a

successful convention.
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Technical Program for Rochester Convention
Advance Information for Those Who Wish to Make Reservations
—Papers to Be Read at Sessions Include Some From England,

France and Belgium

AN EXTENSIVE program of tech-

nical papers and reports has been
prepared for the American Foun-

drymen's Association which isi to be
held at Rochester, N. Y., from June 5

to 9. The foundryman specializing in

any branch of the industry will find

much of interest in the program.

The coming convention will be of an
international character, for besides the

annual exchange paper of the Institu-

tion of British Foundrymen which will

be read by F. J. Cook of the British In-

stitute, two papers are being contribut-

ed by members of the French Foundry-
men's Association and one by the presi-

dent of the Belgian Association of

Foundrymen.

One session will be devoted exclusive-
ly to papers and reports of the joint

American Foundrymen's Association
andi National Research Council Com-
mittee on Molding Sand Research. While
the work of the Committee has only
been carried through its preliminary
stages, many interesting facts have
been uncovered regarding reclamation
of old molding sand and methods of
testing sand, and this session should
prove of great interest to all foundry-
men.

The Industrial Relations session has
been planned to feature foremanship,
safety work and education of foundry
workers.

As has been the custom for the past
few years, a joint non-ferrous session
will be held wi'h the Institute of Metals
division of the A. I. M. E. The A.F.A.
non ferrous session will be devoted
largely to papers and discussion! of the
problems of the aluminum castings
manufacturer. At this session it is

hoped to bring together a large number
of men interested in this new but in-

creasingly important branch cf the
foundry industry.

An important part of several of the
sessions will be the reports of the A.F.
A. committees which have been work-
ing with the American Society for
Testing Materials to better the standard
specifications of casting metals.

In all, some forty five papers have
been secured for the eight technical
sessions. For the benefit of those who
wish to make hotel reservations for the
days on which occur the sessions of

greatest interest to the individual the
following tentative convention schedule
is given:

Tentative Program
For the information of those who

wish to make hotel reservations and
arrangements for attending the Con-
vention on days that will be of most
interest to them, we announce a tenta-
tive program for Convention Week-
Monday—A. M., opening of exhibits.

P. M., Joint General Sessions—A. F.

A. and Institute of Metals Division, A.

I. M. E. Address of welcome, response,

etc.

Tuesday—A. M., Grey Iran Session;

P. M., Steel and Non-Ferrous Ses-

sions.

Wednesday—A. M., Steel and1 Non-
Ferrous Sessions;

P. M., Industrial Relations Session;

Evening, Annual Banquet.

Thursday—A. M., General Session

—

Molding Sand Symposium;

P. M., Special entertainment features.

Friday—A. M., Malleable Session;

Final Business Session A. F. A.
P. M., Close of Exhibits.

Papers To Be Read
Flask Equipment for Molding* Ma-

chines—by Arnold Lenz, Saginaw Pro-
ducts Co., Saginaw, Mich.
A Study of the Weight of Iron Cast-

ings—by J. D. Wise, Oshorn Mfg. Co.,

Cleveland, Ohio.

Electrically Heated Metal Patterns 1—
by C. A. Cremer, Westinghouse Electric

& Mfg. Co., East Pittsburgh, Pa.
Investigations Relative to Insulated

Core Oven Designi and Performance

—

by C. F. Mayer, Ohio Body and Blower
Co., Cleveland, Ohio.

Belgian Method of Making Typewrit-
er Frames—by J. Leonard, Liege, Bel-

gium. President, Belgium Foundry-
men's Association.

Design of Geared Ladles—by A. W.
Gregg, Whiting Corp., Harvey, Illinois.

Electric Cranes im Foundry Service

—

by A. H. McDougall, Whiting Corp.,

Harvey, 111.

Accurate Control of Analyses in Acid
Electric Steel Furnaces—by A. C. Jones,

Electric Steel Co., Chicago, 111.

Proportions of Clay and Flour in Fac-
ings for Steel Castings—by R. J. Doty,
Sivyer Steel Casting Co., Milwaukee,
Wis.

Progress; in Open Hearth Process

—

by Willis McKee, G. McKee Co,, Cleve-

land, Ohio.

Side Blown Converters—toy T. Leroz,

French Foundrymen's Association 1

.

Tests with Cerium as a Deoxidizer
and Desulphurizer in Red Brass, Cast
Iron and Converter Steel—toy L. W.
Spring, Crane Co., Chicago', 111.

Impact Tests on Steel—by F. C. Lan-
genburg, Watertown Arsenal, Water-
town, Mass.
Manufacture of Manganese Steel in

the Electric Furnace—by John Howe
Hall, Taylor-Wharton Iran and Steel

Co., High Bridge, N. J.

Research in the Foundry—by A. E.

White, University of Michigan), Ann
Arbor Mich.

Technical Control of McCook Field

Foundry—by E. H. Dix, Jr., McCook
Field, Dayton, Ohio.

The Use of Secondary Metal in the

Brass Foundry—by C. T. Bragg, Michi-
gan Smelting and Refining Co., Detroit,

Michigan.

Porosity of Non-Ferrous Metals—by
R. R. Clarke, Pittsburg, Pa.

Aluminum and Aluminum-Alloy Melt-
ing Furnaces—by R. J. Anderson,
Bureau of Mines, Pittsburg, Pa.

Melting Aluminum for Rolling into

Sheet—by J A. Lange, Western Springs,
111.

Use of Secondary Ingot in Foundry
Practice—by W. M. Weil, National
Smelting Co., Cleveland, Ohio.

Two-Part Castings made in Three-
Part Molds—by W. H. Parry, Brooklvn,

N. Y.
Eye Protection and Safe Clothing in

the Foundry—by Buell W. Nutt, The
Safety Equipment Service Co., Cleve-

land, Ohio.

Time Study Applied to Foundry Prac-

tice—by A. J. Kramer, Deering Works,
International Harvester Co., Chicago,

111.

The Preparation of Steel Foundry
Sand—by S H. Cleland, National En-
gineering Co., Chicago, 111.

Tests of Molding Sand—toy R. J. Doty,

Sivyer Steel Casting Co., Milwaukee,

Wis.
The Significance of the Screen Tests

of Molding Sand—toy H. A. Schwartz,

National Malleable Casting Co., Cleve-

land, Ohio.

The Relation of Temperature to the

Form and Character of Graphite Par-

ticles in the Graphitization of White

Cast Iron—by E. J. C. Fisher, Atlas

Die Casting Co., Worcester Mass.

The Behavior of Fire Brick in Malle-

able Furnace Bungs — by H. G. Schur-

echt, Bureau of Mines, Columbus, Ohio.

The Manufacture and Properties of

Refractories for Air Furnaces—toy C. E.

Bales, Louisville Fire Brick Co., High-

land Park, Ky.

Carbon Dioxide Recorders—by D. M.

Scott, The T. H. Symington Co., Ro-

chester, N. Y.

Use of Oil as a Fuel for Melting Mal-

leable Cast Iron—by S. Mackey and W.
Hoernke, The Stowell Co., Milwaukee,

Wis.
Tests on Cast Iron—by R. S. McPher-

ran, Allis (Chalmers Co., Milwaukee,

Wis.
Steel Castings vs. Malleable Castings

—by J. W. McKeon, West Michigan

Steel Foundry Co., Muskegon, Mich.

Technical School Foundries—by Prof.

J. D. Hoffman and R. E. Wendt, Purdue

University, Lafayette, Ind.

Exchange paper of the Institute of

British Foundrymen—by F. J. Cook of

the Institute of British Foundrymen.
The subject of Mr Cook's paper has' not

been received.
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Scraps
. from *> ^^

*Tfte Ibundnj Scrap Pile^

A new McCloud Sand-Blast Machine
has just been installed by the E. J.

Woodison Co. at the brass foundry of
B oth-Coulter Co., Toronto.

John L. Agnew, who, following his re-
cent election to the board of the Inter-
national Nickel Company, of New Jer-
sey, has been appointed president of the
International Nickel Company of Can-
ada, a subsidiary of the former concern.
Mr. Agnew resides at Sudbury, Ont.

The Magnolia Metal Co., of Canada,
located at Montreal, have completed
their new factory and offices on Shan-
non Street and are now fully equipped
for smelting and refining white metal
alloys. The equipment includes new
reverberatory furnaces and facilities for
chemical research, etc.

The United States Cast Iron Pipe and
Foundry Company announces that it has
purchased from a Canadian Syndicate
headed by Gordon Perry the exclusive
right to use the De Levaud patent in the
manufacture of cast iron pipe by the
centrifugal process in the United States,
its possessions, and in Cuba.

Wet cinder-mills have just been in-

stalled at the following three foundries
—Gilson Mfg. Co., Guelph, Ont., George-
town Foundry, Georgetown, Ont., and
Forewell Foundry, Kitchener, Ont., de-

monstrating that foundrymen are open-
ing their eyes to the amount of iron

that has been going to the dump, but
which it is not yet too late tc save.

* * * *

The Toronto Hardware Mfg. Co. Tor-
onto have just installed a new "Sheld-
on" Cupola and a complete equipment
of overhead trolley tracks, manufact-
ured by the London Machinery Co., of

Guelph, Ont. Further installations are
contemplated in the near future. The
E. J. Woodison Co., supplied the equip-
ment mentioned.

New Foundry for Waterloo. The
Waterloo Board of Trade is making an
active effort to bring another large
foundry to their town. The foundry
which they have in view is now em-
ploying sixty hands, and, if brought to
Waterloo it is the intention of the com-
pany to secure additional capital, double
the capacity and give employment to

over one hundred hands.

The plant of the Blystone Mfg. Com-
pany, manufacturers of sand sifters and
other foundry equipment, at Cambridge
Springs, Pa., was recently destroyed by
fire. A new factory will be erected im-
mediately.

The Canadian Rampo Iron Works,
Niagara Falls, Ontario, manufacturers
of railway switches, crossings and switch
stands are making extensive additions
to their plant. Considerable new ma-
chinery has been installed and a new
building is planned, representing, it is

understood, a total outlay of about
$100,000. Exceptional activity in rail-

way construction is anticipated.

The Lymburner Brass Works is a new
institution which is being started in

Montreal. The foundry which they are
constructing will have a floor space of
between 2,000 and 2,500 square feet.

It will be an up-to-date brass foundry
in every respect, designed especially for

doing heavy work, but with facilities

for doing small work equally as well.

They wil'l operate six furnaces. Mr.
Winana is the manager, while Mr. Kert
is the superintendent. Their address is

1025 Boyer Street.

The Enterprise Foundry Co., Sack-
ville, N. B., are running their foundry
as well as all the other departments of

their plant at about 80 per cent, of
their normal capacity. This they have
been doing for some time, and addition-

al hands who are being taken on as the

season advances will soon bring them up
to normal. Considerable new machinery
is being installed, principally in the
sheet metal department but a large air

compressor has been installed for the
use of the foundry. Two new buildings

have been erected during the last year.

Foundry Resumes Operations.—The
Electric Fittings and Foundry Company,
331 King Street West, Toronto, whose
plant at Preston, Ont., has been prac-
tically closed for several months on ac-

count of the quiet times, have again
opened up for business at Preston and
feel confident that business will be suf-

ficient to keep them running throughout
the year. A. P. Stenborg who has been
manager of the plant for some years is

still on the job while R. Micks of

Toronto is the newly appointed foundry
foreman. C. W. Bongard, Toronto,

is the general manager.

The Toronto Transportation Commis-
sion, will build a machine shop in the
Hillcrest Park district, at an estimated
cost of $100,000 in order to keep their
equipment in repair. They are not
building any foundry, but will require
castings, thus creating business for the
foundries which are already operating.

The Standard Steel Plant at Port
Robinson, Ont., was threatened with
complete destruction by fire a short time
ago. The fire is believed to have start-

ed from an electric stove in a shanty at

the foot of the tank. The Welland fire

department responded to the appeal for

help and saved the property by pump-
ing water from a forty-foot well which
was practically dry when the fire was
under control.

A new pipe foundry is to be estab-

lished at St. John, N. B. as a result of

the decision of the council of that city

to award a large contract for cast iron

pipe to a local company which agreed
that on receipt of the order they would
establish a foundry, and make the pipes

in the city as the beginning of a new in-

dustry. It is promised that the work
will extend to a point where employ-
ment will be given to upwards of two
hundred men.

* * * *

The Bishop-Blaney Corporation, man-
ufacturers of street sweeping machin-

ery have purchased the plant of the

George W. MacFarlane Engineering Co.,

Paris, Ont., and expect to begin oper-

ations about the first of May. The
streets surrounding the property have

been paved so as to allow the sweepers

to be properly tested before being put

on the market. The foundry and other

buildings are modern in every respect,

and it is the intention to utilize them to

their capacity.
* * * *

The York Pa., plant of The American

Foundry Equipment Company is getting

ready for bigger business by moving
from the old location on North Street

to large and better adapted quarters,

on East Market Street, adjacent to the

Maryland and Pennsylvania railroad.

The company's molding machines,

flasks, jackets and pattern mounting

sundries are manufactured at this plant.

Sand cutting machines, sand blast

equipment, dust arresters and core

machines will continue to be manufac-

tured at the main plant, 2935 West 47th

Street, Chicago.
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Mr. George Valentine, Vice President

of the Massey-Harris Company, who
has for some time been in charge of the

manufacturing end of the business and
who is a director of the company was
recently appointed president of the Bain

Wagon Co., of Woodstock, a subsidiary

of the Massey-Harris Co. Mr. Valen-

tine is an able executive and one of the

young Canadians who have forged ahead

rapidly during the last few years.

!JC $ $ $

A new malleable iron foundry with
Mr. W. F. McMahon, of Trail, B. C, as

the secretary is about to be established

at a point somewhere in the Province

of British Columbia, presumably at

Trail. The company has a patented ar-

ticle which they intend to manufacture,
and they feel that they have sufficiently

encouraging prospects to warrant the

erection of a plant to do their own malle-

able iron casting.

Catalogues
and

Booklets

Vibrating Machinery Co., 546 West
Jackson Blvd., Chicago, are issuing a
neat pamphlet describing: their "Sand-
hog" gyratory sand riddle. The claim
of the manufacturers is that power is

saved because only the screen is: vibrat-
ed, because no power is wasted by a
circular motion of the riddle and be-
cause of the rotary eccentric motor-
housing. The motor is so designed that
as the outside housing and field re-
volve it has the action of an eccentric
fly-wheel. Many unique features are
to be found on the machine.

* * * *

Northern Crane Works, Walkerville,
Ont., are distributing a neat pamphlet,
No. 24 G. treating on electric cranes,
electric hoists; air hoists; air jacks;
hand-power cranes; jib and pillar
cranes; mono-rail trolleys; grab-bucket
cranes, stacking cranes, gantries, etc.
They call it a "pigeon-hole reminder"
of what they are doing, but will send
large catalogue to any one requesting
same. It is profusely illustrated with
views of the different cranes and hoists
in actual service, doing jobs for which
they are particularly suited.

* * * *

The Pennsylvania Wire Glass Co.,
Pennsylvania Building, Philadelphia, Pa.
are distributing a large catalogue,
treating on corrugated wire glass. The
book is well illustrated and gives a lot
of valuable information on the subject
of structural work. This glass, it will
be understood is placed on the frame
work of the building. For a roof it fits

right onto the rafters without any sheet-
ing lumber. It admits light but holds
back the glare of the sun. The wire
netting strengthens it so that it can be
walked up and also keeps it from fall-

ing to pieces in case of excessive heat.

One advantage to windows provided
with this kind of glass is that in case

of a fire in a neighboring building the
corrugated wire glass resists the fire

and prevents it from entering the build-

ing. Its various uses and the methods
of applying are fully described and illus-

trated in the catalogue.

"Cupola Practice," third edition, just

•off the press and fully up-to-date on
all modern cupola practice.

This work is designed to fill a long
felt want by, foundrymen on cupola
•practice. It covers the entire subject in

•a condensed form and in foundry terms
that may be readily understood by
foundrymen.

• The extreme high price of coke for

the past few years and heavy loss of

•castings due to attempts to save coke
•in melting, has called the attention of

foundrymen more than ever to the im-
portance of a proper system of cupola

practice.

That is what is given in this text

book, as gathered !by the author from
actual cupola practice when a young
•man, and many years of experience as

•a consulting expert, during which time
he has been called to foundries in al-

most every state in the union, to locate

causes of cupola trouble and systema-
tize their melting.

"The International Molders Union" of

North America, by Frank T. Stockton,

Ph. D. Professor of Economics, Univer-
sity of South Dakota, is a 222 page
book published by the Johns Hopkins
Press, Baltimore, Md. and is one of the

series of books known as Johns Hop-
kins University Studies in Historical

and Political Science, under the direc-

tion of the Department of History,

Political Economy, and Political Science.

It is an impartial review or history of

the organization from its beginning up
to the present time. The first para-

graph of the preface will tell its own
story. It reads as follows:

—

"While the writer was a graduate
student at the Johns Hopkins Univer-

sity, he wrote a monograph on the clos-

ed shop in American trade unions. This

work led to a desire to study a single

representative American trade union

with respect to all its policies and prob-

lems. Largely upon the advice of Pro-

fessor George E. Barnett, the Molders'

Union was selected for investigation."

Like so many other things Ameri-
can, it had its origin in Philadelphia. An
"Association of Molders" existed in that

city in 1833, but it was not until 1855

that it received sufficient force to be-

come a permanent organization, when
Joseph A. Barford, a molder employed
in Liebrant & McDowell's foundry,

Philadelphia, headed a revolt against a

reduction in wages and thus became
"the father of local No. 1" Philadelphia,

which still lives and holds the honor of

being the oldest local in the industi-y

with a continuous existence. The price

of the book is $1.50.

SAVING COKE IN MELTING
By Dr. Edward Kirk

At no time in the history of foundry

practice in this country has the coke-

saving faker had a greater opportunity

to work off his coke-saving systems of

cupo'a practice than in the past few

years, when coke was selling at as high

as twenty-five dollars per ton and every

founder was desirous of reducing his

consumption of coke to a minimum.
Widely advertised coke saving sys-

tems have been bought and high prices

paid for them; high-waged foremen

have been employed who claimed they

had a system by which they could melt

9, 10 or 12 to 1, with the result, no coke

saved, the bottom dropped in the middle

of a heat, with loss in output of cast-

ings, short moulding floors for the next

hea-, and full pay for the moulders, with

the scrapping of many castings and

waste of highipriced coke in re-melting

scrap casting.

This I have found to be the case in

many foundries to which I was called

to investigate trouble in melting with a

heavy loss of casting. Some few foun-

ders have been deceived by false cupola

reports and actually believed they were

melting 9 or 10 to 1, and give glowing

replorts of the new system, only to find

later on that a car of coke did not melt

any more iron than with their old sys-

tem or foreman.

The cupola is the most economica 1 and

rapid-fmelting furnace in use for the rea-

son that the metal is melted in direct

contact with the fuel, and a larger per

cent, of the heat developed by the fuel

is utilized in heating and melting the

mejtal than in any other furnace; and it

is only necessary to have a proper dis-

tribution of fuel and iron and a proper

volume of blast to obtain the best of

results in melting from a cupo'a.

The utilization of heat in a cupola is

a matter that I investigated more than

forty-five years ago, and found that

iron could only be melted within a giv-

en space in a cupola and all fuel con-

sumed outside of that space was a waste

of fuel- and I introduced at that time

and placed in my work, "The Founding

of Metals," published in 1877, the pres-

ent system of placing iron and fuel in a

cupola in changes, or layers of fuel and

iron, that would admit of the charges of

fuel settling into the melting one at a

time to melt the charge of iron placed

upon it. ..

This system was at once adopted in

place of the system of mixing the iron

and fuel as in blast furnace practice,

and no man has been able to develop a

better system, although many have

claimed to do so, but all have failed;

and until an entirely new system of

placing- fuel and iron in a cupola that

will utilize a higher per cent, of heat

in melting is found there is no possible

way of saying the, carloads and train-

loads of coke claimed to be saved by so-

called systems.

There have been some important

changes made in construction of cupolas

and some improvements in blowers since
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I first began melting. The suggestion I

made in my first work of increasing the
height of cupola and enlargement of
tuyeres has been generally adopted, and
cupo as are now made by s:andard man-
ufacturers of a height and wi h a tuyere
area that utilizes the heat escaping from
the me ting zone in heating iron in a

cupola and preparing it for melting, and
admits of a proper volume of blast be-
ing supplied for the diameter of cupola,
and both fan blowers and the rotary
pressure blower have been perfected to
an extent that there is no longer any
trouble !in procuring a blower that will

deliver an ample volume of blast for a
cupola of any diameter.

Cupo as and blowers having been per-
fected, it is now up to the foreman and
melter to obtain the best of results in

melting, and this can only be done by a
thorough knowledge of the theory of
combustion and heat and its application
in cupola melting. To apply this theory
in a practical way it is necessary that
a foreman or melter should have a prac-
tical knowledge of cupola management
in every detai', for the shaping of a
lining, improper application of daubing,
excessive burning of the bed, improper
charging, etc., may be the cause of un-
even melting, dull iron or a bad heat.

BRITISH FOUNDRYMEN WILL
CONVENE

Now that the air is impregnated with
talk of the American Foundrymen's
Convention at Rochester, it is inter-
esting to note that Great Britain is also
having a Foundrymen's Convention and
Exhibit during the same month.

This is not the first attempt but it is

by all odds the most elaborate one, and
like the Aemrican convention is paving
the way for still better ones to come.
Three days are being allowed and the
various committees who are placed in
charge aire already beginning to notice
that none too much time is at their dis-
posal to carry out the extensive pro-
gramme which is being prepared.
Birmingham where the convention

and exhibition will be held is in some-
what of a unique position from a foun-
dry standpoint, having 118 grey-iron
foundries alone within its borders —
more than any other city in Great Brit-
ain and probably more than any other
city in the world. The Foundry Exhi-
bition, which is to be held from June 15
to 24, is now in active preparation.
The convention which is only to be of
three days' duration will be held dur-
ing this time—from the 21st to the 23rd
inclusive.

There are features in connection with
the British idea, which might well be
considered on this side of the water.
The skilled workman seems to attract
more attention over there. Commit-
tees and sub-committees are now work-
ing out details for the competitions, the
model foundry, historical exhibits, cine-

matograph shows and lectures on foun-
dry subjects, which will be additional
to those presented at the annual con-

vention of the Institution of British

Foundrymen. The details of the com-
petitions are nearly completed, and will

embrace core-making, molding and
pattern making. The pattern making
will be done at regular pattern making
shops, but the core-making and mold-
ing competitions will be held in the
exhibition buildings.

Three classes of core-making will be
included—heavy, light and medium, with
two types to choose from in each class.

Similarly three classes will be available

for the molding competition. Diplomas
and substantial prizes are to be award-
ed.

From the details which are already

available British foundrymen can con-

gratulate themselves that they are to

have this coming summer a convention

which wiil materially differ from any-

thing which has ever before been at-

tempted in that country.

the period several other firms requested
the firm to represent them, showing the
confidence in which they were regarded.

SHOW CONFIDENCE IN THEIR
REPRESENTATIVES

W. H. C. Mussen, of Mussens Ltd., has
fulfilled an obligation he committed him-
syelf to in March 1915, viz., to pay off

the liabilities which existed when the

firm was placed in voluntary liquidation

seven years ago. At that time, as at

present, this firm was engaged in the

sale of railway, mining and contractors,

and municipal supplies, and in common
with such enterprises, sharply experi-

enced the business depression which af-

fected Canadian contractors during that

period of the war. Faced by the fur-

ther difficulty of profitably disposing

of the heavy stock on hand, Mr. Mus-
sen, president of the firm, decided that

it was then advisable to apply for the

appointment of a liquidator. It was
announced at the time that the liabilities-

of the firm totalled $300,000, while the

assets comprising merchandise on hand,

realty holdings, open accounts, and bills

receivable, amounted to $550,000, or ap-

proximately $250,000 in excess of the

liabilities. As the stock carried was
not of a character to be readily placed

on the market, particularly during a

period of depression with no construc-

tion work in sight, the action taken was
regarded as offering the greatest pos-

sible protection to the creditors.

At the time Mr. Mussen declared

the liquidation proceedings were not be-

ing sought with a view of reorganizing

the business, and he was not in favor of

such a proposal unless it would be one

under which the creditors would each

receive a hundred cents on the dollar.

At the time of the liquidation, John
J. Robson was appointed liquidator,

which position he has maintained ever

since. With the completion of his ser-

vices as liquidator Mr. Robson will en-

ter the services of the firm as auditor.

During the seven year period since

1915 they have received the support of

the manufacturing firms represented by

them at the time of liquidation, with one

or two exceptions. With these excep-

tions, the firm continue to represent the

firms who were their creditors. During

PORTABLE SAND BLAST
There has been recently placed on the

market a small size sand blast which
can be easily conveyed about a plant.

The equipment has a suction type gun
in which the blast action is controlled by
a trigger in the handle. Compressed air

passing through the air jet creates a

vacuum by which the abrasive, either

sand or metallic, is brought from the

hopper to the gun body, which has a

mixing chamber where the air and the

abrasive are given a swirling motion
similar to the movement given a bullet

by the rifling of a gun barrel. Inter-

changeable nozzles enable the equipment
to be used under a number of conditions.

Air pressure can be utilized when it is

as low as five pounds and the apparatus
functions very well at one hundred
pounds pressure. A small cabinet is pro-

vided over the hopper of the sand blast,

which feature provides an economical

means of cleaning smaill parts. The cab-

inet can be easily removed if the nature

of the work requires it. The sand blast

is manufactured by the Pangborn Corp.

of Hagerstown, Md.

THE TWENTY-FOURTH ANNUAL
CONVENTION OF THE N. M. T. A.

The twenty-fourth annual convention

of the National Metal Trades Associa-

tion will take place at the Hotel Astor,

New York, on April 19th and 20th. The
program for the year, it is reported, is

in many respects the most attractive

which the association has ever been able

to offer, subjects having been selected

which it is felt everyone is vitally in-

terested in at this time.

Among the subjects of vital import-

ance to the metal trades which will be
discussed at the convention is that of
training apprentices to be the skilled all-

round workmen. There are a great

many methods of training apprentices

in vogue in factories and shops to-day,

and the committee on apprenticeship

has examined these systems with great

thoroughness. It has sought to incor-

porate their virtues and eliminate then-

defects in a training course which it has

evolved. This course may be used in

every type and size of plant.

A report which will be submitted at

the convention will show courses of shop
work for the apprentice, suggestions for

a standard diploma, for an interchange

of apprentices among the smaller or

specialty shops, and other aspects of the

apprentice situation which have occurr-

ed to only a few of the more advanced
manufacturers.

Conditions in the coal mining industry

and on the railroads will be discussed

by speakers of national prominence;
finance; the relation of the farmer to

industry; the progress which the city of

San Francisco and other large cities
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FOUNDRY

FACINGS

FOUNDRY

SUPPLIES

"XX Ceylon" Will Reduce Your Costs

Every foundryman can get clean sharp castings in minimum
time by using this facing, specially prepared of Pure Ceylon.

It is easy to handle, easy to apply and a positive assurance of

satisfactory results. Especially suitable for heavy green sand

castings.

Every barrel of XX Ceylon is

guaranteed to be absolutely uni-
form. It is sold to you direct
from the manufacturer, saving
you middlemen's profits, customs,
etc. We make Facings, Dry and
Wet Compounds, Core Oil, Core
Gum, Partine, etc., for all purpos-
es. Let us send prices.

GAMBITE
Better than any other Liquid
Binder. Made from best quality
Canadian spruce and contains 52
per cent, of soluble solids. Free
from gas. Can be used alone or
in combination with oil, flour,

rosin or any dry compound.

When you are in need of Soft
Brushes, Hard Brushes, Scratch
Brushes, Chaplets, Flasks, Ram-
mers, Bellows or any other sup-
plies send to us. Prompt service
and quality products assured.

The Hamilton Facing Mill Co., Limited
Head Office and Mills

Hamilton, Ontario, Canada
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have made in emancipating themselves
from labor union domination; future in-

dustrial conditions in the light of the

European situation—these are only a

few of the subjects which will also be
dealt with by able speakers.

PLATING AND POLISHING DEPART-
MENT

(Continued from page 31)

bath, and they are more economical be-

cause they cost no more accordingly than
an anode of less nickel content. The
average commercial nickel deposit con-
tains at least three per cent, of iron,

when 90 to 92 per cent, anodes are em-
ployed. A portion of the iron is preci-

pitated to the bottom of the tank in

form of sludge. Ammonium citrate in

the nickel bath will hold the iron in sus-
pension and prevent the formation of

sludge; the deposit, however, will con-
tain approximately as much iron as was

in the anode. This iron in the nickel de-

posit is one of the principal causes of

premature loss of lustre to nickel de-

posit. The anodes should be fine grain-

ed and disintegrate gradually into a

smooth soft mass, free from grit. The
manner of casting evidently has a

greater bearing on this feature of thp

anode than the actual proportion of met-
al. The output from a ba Lh equipped
with 98 per cent, nickel anodes should

be at least 50 per cent, greater than is

possible witht 90-92 per cent, anodes.

BRONZING BRASS CASTINGS
Yellow brass castings may be colored

golden bronze by cleaning and spraying
or brushing with a very weak muriatic

acid pickle. They are next sprayed or
brushed with a solution, using four
ounces of sulphide of potash, two ounces
of thialdine crystals, and four ounces of
chloride of ammonium per gallon. By

heating the castings any shade of color,

from golden yellow to dark brown, can

be produced.

BULLETINS
We have received from the Sarco

Company Inc., New York, a bulletin, J70,

describing their "Sarco" temperature

regulators, and their method of opera-

tion. The regulators are constructed on

the same thermal principles as the Sarco

traps, and can be adapted to a wide

variety of uses.

The patents and good-will of the

"Jack Frost" Electric Refrigerating

business formerly carried on by the Tor-

onto Laundry Machine Company, of

which the late John O'Neil was presi-

dent, have been purchased by the "Jack

Frost" Ice Machine Company, Limited,

Toronto, with an authorized capital of

$1,000,000.

Representing

WASHINGTON GAS COAL CO.
CANONSBURG GAS COAL CO.
COUNTRY CLUB COAL CO.

WEST PENN. BY-PRO-
DUCTS CO.

LOW SULPHUR 72-HOUR FOUNDRY COKE
ALSO 48-HOUR FURNACE COKE PRODUCED

AT "MARION" MINE, UDELL, PA. (Old Connellsville Basin)

"MARION" COKE

Mines and Coke Ovens

WASHINGTON, PA.
MEADOWLANDS, PA.
CANONSBURG, PA.
CONNELLSVILLE, PA.

BRITISH-AMERICAN FUEL & METALS LIMITED
McKINNON BUILDING TEL. MAIN 7815 TORONTO

Why Don't You Write?
HARDLY a week passes that Canadian Foundryman
does not receive copies of this paper returned by the
postal authorities because of the change in firm names
or the address of some whose names are on the mailing
list. Sometimes complaints reach us of the non-delivery
of mail matter. It is not till the receipt of such com-
plaints or the return of the ^aper, as the case may be,
that we obtain any knowledge of the changes or re-
movals of persons or firms. The adoption of the co-
operative spirit en your part by notifying changes
would make things a good deal more pleasant for both
parties. The MacLean Publishing Co. want their mail-
ing list to be in such shape that they will be able to

render the perfect service to their subscribers. There
is a lot of valuable trade matter mailed by this com-
pany and if you don't receive it—well, the fault is en-
tirely yours.

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.

EXHAUST TUMBLING MILLS

BUILT IN DOUBLE FILE
Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or

emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-

factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, includ.ng the "Canadian Fouiidrynum" box numbers; minimum charge is $100 per insertion for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

ORASS FINISHER, GOOD ALL BOUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty April. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.

Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box, 707,

Canadian Foundryman. (C.3F.)

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections, Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

FOR SALE

J.H.Gautier &

DARGAIN IN USED ELECTRIC FURNACE—
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons,
Metal Products, Limited, Walkerville, Ont., P.O.
Box 156. (c.t.f.f.)

Do you want to earn some extra money? This
can be done in spare time by a man who has
had good experience in foundry practice. The
right man must be able to approach foundry
owners and executives. If you have the right
aggressiveness, you can earn as much, on the
side each week as your weekly pay. If you are
interested apply Box 708L, Canadian Foundry-
man.

Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks. Write For New Catalogue

THE 5TEELTROUGH & MACHINE CO.LTD.
TWEED - ONT.

CLOSING TIME
Advertisements for this section must be

in our hands on the 9th of each month.
In order that fie announcements of your

vants. etc.. shall n >t lie delayed, please try
to inve them in out office as early as pos-
sible.

CANADIAN FOUNDRYMAN

J. & J. TAYLOR'S SAFES FOR SALE
One J. & J. Taylor Safe, inside dimensions

15 inches deep, 2 feet 6 inches wide, three
feet ll 1

;. inches high and fitted with a
built in compartment. Price £250.00'.

One J. & J. Taylor Safe 18 inches deep,
two feet 9 inches wide, four feet 5 inches
high, fitted with a steel compartment. Both
safes are in good condition and can be
bought at a price that will save considerable
money to the purchaser. Price $200.00. Box
900, Canadian Foundryman. 153 University

Avenue.

Bailey &BellFire Brick Co.
.Main t'acturers and Importers of High Grade

Fire Brick, Fire Clay and General Supplies.

Special feliapes, Cupola Block, Stoker Brick,

Boiler Tiles. Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto. Phone Ken. 4335

dxSX"
^ ' ^lllft ^RAO^V^I AR^V

m. a||IS^

ftrT^fer—#^9H isii^gjj^^
Write for Bulletin
27 A in which are

.. *^>* ^fer-/ illustrated the full

live of Dixon Graph-
ite Crucibles, their

sizes and capacities.

Vifiti^m tvnaee Grueibfes

DIXON
GRAPHITE
CRUCIBLES

Foundries using Rockwell, Ideal,
Hausfeld, Case, "M.R.V." Mon-
arch, or other tilting furnaces
will find Dixon's Tilting Fur-
nace Crucibles and Bases for
same dependable and econom-
ical.

The name DIXON on uny cru-
cible gives assurance that it is

the standard and is backed by
nearly a century ot experience
in crucible manufacture.

Joseph Dixon Crucible Company
Jersey City, N.J., U.S.A.

Established 1827

FOR SALE
Fully Equipped

Modern Iron Foundry

NATIONAL TRUST COMPANY, LIMITED, Winni-
peg, Province of Manitoba, Dominion of Canada, has

for sale, under the Bankruptcy Act, the fully equipped

and ready to operate plant of the Economy Foundry
Company, situated at Portage la Prairie, in the Pro-

vince of Manitoba, consisting of:

PATTERN AND WOODWORKING SHOPS
MACHINE SHOP
FOUNDRY
BLACKSMITHS SHOP
SHEET METAL SHOP
SHIPPING ROOM
CLEANING AND PAINT ROOMS
WAREHOUSE

All of the above shops are completely equipped with

all the necessary machinery and motors to carry on

the business of an Iron Foundry, a full list of which
can be had on application. Buildings tare of substan-

tial brick construction. Railway shipping facilities

over the Canadian Pacific and Canadian National Rail-

ways allow ready connection with all markets.

For further particulars apply to:

NATIONAL TRUST COMPANY
LIMITED

WINNIPEG : : : : : : CANADA
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The Big Three in Production

Faster

MOLDING

Easier

MOLDING

Cheaper
MOLDING

This Machine Will Reduce Your Costs
About a 50' '< cost reduction on average jobs would be a safe estimate
where hand molding is replaced by machine methods. Beyond this it

depends on the kind of machine you use.

IT PAYS to use the best, so long as the price is not exorbitant. By using
any other you are losing efficiency.

Foundrymen who have used a Herman Jarr Independent Rollover and
Pattern Drawing Molding Machine invariably consider it the worthy
choice of any foundry. Introduce this machine in your foundry prac-
;ice and you will reduce your costs.

Let our Service Department help you determine your molding machine
vequirements.

Herman Pneumatic Machine Company
GENERAL OFFICES: Union Bank Building PITTSBURG, P.A.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A. ^
Foreign Works: Pneumatic Engineering Appliances Co., Ltd., Palace Chambers

Westminister, London, S.W., Eng.
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
£f what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES, BRASS. COPPER, NICKEL
AND ZINC

W W. Wells, Toronto, Ont.

ARGGON
Dominion Oxygen Co., Toronto, Ont.

BENCH RAMMERS
I. Johnson & Son, Ltd., Toronto.

BLAST GAUGES
Clark Blast Meter Co , Gladbrook,

Iowa.

BRASS FURNACES
1 cwley Down Shaft Furnace Co., East-

>n, I'll

CHAPLETS
Wells Pattern & Mach. Works, Toronto,

Ont.

CHEMISTS
Charles C. Kawln, Chicago, 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co., Rich-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co., New
York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto, Ontario.

Monarch Engineering Mfg. Co., Balti-

more, Md.

W. W. Sly Mfg. Co., Cleveland, Ohio.

CORE PLATES
Damp Bros., Mfg. Co., Toronto, Ont.

CORE SAND
senson & Patterson, Stamford, Ont.

George F. Pettinos, Philadelphia, Pa.

CRANES
Northern Crane Works, Ltd., Walker-

Tille. Ont.

CRUCIBLES
Joseph Dixon Crucible Co., Jersey City,

N. T
J. H. Gautier & Co, Jersey City, N. Y.

CUPOLAS
Northern Crane Works, Ltd., Walker-

ville, Ont.

W. W. Sly Mfg. Co , Cleveland, Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

OUST ARRESTERS
W. W. Sly Mfg. Co , Cleveland, Ohio.

EDUCATIONALISTS
McLain's System Inc., Milwaukee, Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co.

Preston Woodworking Co.

ENAMEL WARE
Crane Limited. Montreal, Que.

I-ERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal,

Quebec.

FERRO-SILICON
A. C. Leslie & Co., Ltd., Montreal.

Quebec

FIRE BRICK
Bailey & Bell Firebrick Co.. Toronto,

Ont.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

George W. Kyle & Co., Inc., New York, U. S. A.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

FLASKS
I. Johnson

FLASKS, SNAP

Son, Ltd., Toronto.

American Foundry Equipment Co,
York City.

FLASKS, STEEL
American Foundry Equipment Co., New
York City.

Sterling Wheelbarrow Co., Milwaukee,
Wis.

Trussed Concrete Steel Co., Walkerville.

Ont.

FLUXES. IRON. BRASS, ALUMINUM,
COPPER

Basic Mineral Co., Pittsburgh, Pa.

FLUOR SPAR
Basic Mineral Co.. Pittsburgh, Pa.

FOUNDRY ENGINEERS
Charles C. Kawln. Chicago, 111.

H M. Lane Co., Detroit, Mich.
McLain's System Inc , Milwaukee, Wis.

FURNACES, OIL
Hawley Down Draft Furnace, Easton,

Pa.
Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES. GAS
Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more, Md.
7URNACES ELECTRIC
Volta Mfg. Co.. Welland, Ont.

GRINDERS. PORTABLE
A. W Sainsbury, Ltd.
Cleveland Pneumatic Tool Co., Cleve-
land, Ohio.

GRINDERS, SWINGING
A.W. Sainsbury Lt., Sheffield, England.

HEATERS
E. J. Woodison & Co., Toronto,

HEATING SUPPLIES
Crane Limited, Montreal, Que.

HOSE COUPLINGS
Cleveland Pneumatic Tool Co., Cleve-

land. Ohio.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit, Mich.

KAOLIN
Whitehead Bros., Buffalo N. Y.

LADLES
Damp Bros., Mfg. Co., Toronto, Ont.

LADLE SHANKS
Damp Bros.. Mfg. Co., Toronto, Ont.

MAGNETS
Dines Magnetic Separator Co., Milwau-
wu.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

MALLETS
I. Johnson & Son, Ltd., Toronto.

METALLURGISTS
McLain's System Inc., Milwaukee, Wis.

Charles C. Kawin. Chicago, 111.

METAL PATTERNS
Bryant Pattern Works, Windsor, Ont.

Hamilton Pattern Wks., Toronto, Ont

I. Johnson & Son. Ltd., Toronto.

MOLDING MACHINES
American Foundry Equipment Co.. New
York City.

Jenson & Patterson. Stamford, Ont.
Grimes Molding Machine Co , Detroit,

Michigan.

Herman Pneumatic Tool Co.. Pitts-
burgh. Pa.

Osborn Mfg. Co.. Cleveland. Ohio.

Tabor Mfg. Co.. Philadelphia. Pa.

W. H. Nicholls. Brooklyn, N. Y.

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y.

A. MacMillan, St. Catharines, Ont.

Benson & Patterson, Stamford, Ont.

Geo. F. Pettinos, Philadelphia, Pa.
Venango Sand Co., Franklyn, Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Ont

PATTERN MAKERS
Bryant Pattern Works, Windsor, Ont
Hamilton Pattern Wks, Toronto, Ont
I. Johnson & Son, Ltd., Toronto.

PIG IRON
A. C. Leslie & Co., Ltd., Montreal,
Steel Co.. of Canada, Hamilton, Ont.

PIPE FITTINGS
Crane Limited, Montreal, Que.

PLUMBING SUPPLIES
Crane Limited, Montreal, Que.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co., Cleve-
land, Ohio.

PULLEYS
Dings Magnetic Separator Co., Milwau.

J'ee Wis.

RIDDLES
Great Western Mfg. Co., Leavenworth,
Kansas.

The Preston Woodworking Machine Co.,
Preston, Ont.

SAND
Jenson & Patterson, Stamford, Ont.
Dick Sand Co.. Franklin, Pa.
George F. Pettinos, Philadelphia, Pa.
Venango Sand Co , Franklyn. Pa.
Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co.. New
York City.

SAND MIXERS
Frost Mfg. Co . Chicago, 111.

National Engineering Co., Chicago, 111.

SAND SIFTERS
Great Western Mfg. Co., Leavenworth,

Kansas.
National Engineering Co.
The Preston Woodworking Machine Co.,

Preston, Ont.

SAND BLAST MACHINERY
American Foundry Equipment Co., New
York City.

Pangborn Corporation. Hagerstown, Md.
W. W. Sly Mfg. Co.. Cleveland, Ohio.

SAND MULLERS
Frost Mfg. Co., Chicago, 111.

National Engineering Co., Chicago, 111.

SAND BLAST ABRASIVES
George F. Pettinos, Philadelphia, Pa.

Globe Iron-Crush & Shot Company,
Mansfield. Ohio.

Pittsburgh Crushed Steel Co.. Pitts-
burgh. Pa.

SAND RAMMERS
Cleveland Pneumatic Tool Co., Cleve-
land, Ohio.

SANITARY EQUIPMENT
Crane Limited, Montreal, Que.

SNAP FLASKS

American Foundry Equipment Co. New
York City.

Damp Bros., Mfg. Co.. Toronto, Ont.
Diamond Clamp & Flask Co., Rich-
mond, Indiana.

I. Johnson & Son, Ltd., Toronto.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co., Toronto,. Ont.

STEEL BANDS
Damp Bros., Mfg. Co., Toronto, Ont.
TUMBLING BARRELS
R. MacDougaU Co., Gait, Ont.
W. W. Sly Mfg. Co., Cleveland, Ohio.

VALVES
Crane Limited. Montreal, Que.
Cleveland Pneumatic Tool Co
land. Ohio.

Cleve-

VENT WAX
United Compound Co.. Buffalo, N. Y.

WASH ROOM FIXTURES
Crane Limited, Montreal. Que.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co., Toronto, Out.

WHEEL BARROWS
Sterling Wheelbarrow Co., Milwaukee,

kee. Wis.
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Every Business Man
Should Read

the fascinating serial of business, finance and adventure, which shows how our
ancestors coped in 1822 with the prob lems we are facing in 1922,

Ovingtons Bank," By Stanley J. Weymana

which began in the March 15th issue of MacLean's Magazine.

No business man in Canada who is inter-

ested in the practical value of historical

parallels should pass this story by.

Do you think that you would have seen
the possibilities of the steam engine and
industrial expansion which Ovington saw?
Or would you have been one of those who
could see no farther than stage-coach days?

History Repeats Itself

!

1822—1922

Amazing Analogies. Surprising Parallels

The year 1822 hit our grandfathers or
great-grandfathers just such a blow as
1921 and 1922 have hit many of us to-

day.

In 1822 the world was recovering from
the aftermath of the Napoleonic wars;
the business tide was turning, just like

we believe it is turning to-day. England
had resumed gold payments; speculation
was rife; new industries had bloomed
and withered and others were germinat-
ing; private banks were promising in-

vestors 25 f
/( and 50' < on their money;

"rash" promoters were prophesying that
ere long steam engines would be pulling

a fifteen-ton "goods" train at the as-

tounding speed of twelve miles an hour!

The second instalment appears in the April 1st issue of MACLEAN'S, but it is

not a bit too late to start this story now. If you cannot get a copy of the March
15th issue, start in with the synopsis of the opening chapters which appears,
along with the second generous instalment in the

April 1st

MACLEAN'S
. h

, ^CANADA'S NATIONAL MAGAZINE

On Sale Today

20c
AtallNewsStands
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E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

L
Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

AMERICAN
Molding Machines
Charging Buckets
Dust Arresters
Sand Cutters
Snap Flasks

Pattern Compound
Core Machines
Oven Trucks
Steel Flasks
Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

NORTHERN CRANE5

** The Ideal Foundry Crane**

Made in Canada - - 1 to 150 Tons Capacity

Electric & Air Hoists - }% to 10 Tons Capacity

NORTHERN CRANE WORKS LTD.
WALKERVILLE ONTARIO

MOORE RAPID
'LECTROMELT FURNACES
are extremely rapid in operation and ton

for ton rating will turn out more steel or

gray iron in a day than any other furnace

on the market.

Wri're for Information

Pittsbtir^H El
Fuirxiace Corporation.

l>i't-rsl>ix:ir||;H, Penrta.

Patterns

!

Put your pattern problems in
our hands. Quality work and

Phone prompt service assured. Pat-
Adelaide terns made for all foundry
5439 purposes—wood and metal,

models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

SAND-BLAST SPECIALISTS

P. O. BOX 8508

£& ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s.i. m*™^,,,.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON, Ltd., Montreal. Canada

ANODES
Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker
delivery, and can save duty and elimin-

ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars?

W. W. WELLS, Toronto
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MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBACO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADELPHIA.

VENT
WAX

BUFFALO BRAND
Eliminates "blowing" of cores

No wires or cords to loosen the

sand. Absorbed by the core,

leaving a clean, unobstructed

vent hole. Buy it at your sup- (

ply house.

United Compound Co.

228 Elk St. Buffalo, N.Y.USA I

VENT WAX

NOTICE.
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"Ring out the old; Ring in the new;

Ring happy bells across the snow.

The year is going: let him go;

Ring out the false; Ring in the true."

Blacking, Stevens' Carbon

Brushes--Wire and Bristle

Charcoal-Silk Bolted

Core Flour

Core Compound

Core Oil

Crucibles

Cupola Block*

Facing (the entire family)

Ferro Manganese

Fire Brick

Fire Clay

Fire Sand

Foundry Supplies (all of them)

Plumbago (the best)

Rosin

Sea Coal Facing

Etc.

"Ring out false pride, in place and blood,

The civic slander and the spite

;

Ring in the love of truth and right,

Ring in the common law of good.

Anodes, Nickel

Buffing Wheels

Bull Neck Wheels

Buffing Composition

Canvas Wheels

Caustic Soda

Chloride of Potash

Emery Glue

Fused Cyanide

Gum Shellac

Nickle Salts

Plating Outfits

Pumice

Rotten Stone

Spanish Felt Wheels

Turkish Emery

Walrus Hide

Etc.

FREDERIC B. STEVENS
Manu aclurer of Foundry, Electro-Platine and Polishing Supplies and Equipment, Cupola Blocks, Fire Brick and Clay

Corner of Thi-d and Larned Streets, Detroit, Mich.
CANADIAN BRANCH: Windsor, Ont.
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"ALL IS WELL THAT ENDS WELL" BUT A CASTING DOES NOT TURN OUT WELL
WITHOUT THE PROPER START

Give Your Castings the
Proper Start

Use the C. M. Miller Alloy Fluxes for All i Metals

Make Perfect Castings every time

Instead of once in a while.

Let us help you
Lessen your losses

Eliminate your troubles and

Round up the orders

!

Can save ten to twenty per cent. Coke.

Use fifteen per cent, more Scrap.

Pick out your Cupola in one-fouith the time.

Obtain one-third further deflection of test bar.

Less trouble from breakage in the rattlers.

Always save one ton of Iron outright in a 50-ton Heat.

Fluid and soft metal assured.

Less bricking and patching necessary.

Usually shortens the heat a minute a ton.

Xcessive shrinkage and porousness a thing of the past.

HOW?
Use Miller Keystone Cupola Flux.

Send for trial order. No pay unless satisfactory.

Fluxes For All Metals
Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.

Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.

Radioclarite for Brass, Bronze and Non-Ferrous Metals.

Pearlite for Aluminum. Special Radioclarite for Copper.

Send

For

Trial

Order

No

Pay

Unless

Satisfactory

C. M. MILLER

We produce all grades of Fluor Spar from our own mines. Immediate delivery.

THE BASIC MINERAL CO., Box 276, N. S. Pittsburgh, Penna.
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Wadsworth Core Testing Machine

Manufacturing
Costs will take
a decided drop
Present day conditions de-
mand lowest possible selling
price of a commodity.

You can reduce the price of
your product without affect-
ing your profit by manufac-
turing with

WADSWORTH

The Wadsworth Core Oven

Complete

CORE ROOM
OUTFITS

We have specialized on core mak-
ing machinery and equipment for
the last 20 years—and our product
shows it.

Wadsworth core machines are the
only machines on the market on
which a rodded core can be made.
Tell us your needs and let us
quote you.

The Wadsworth Core
Machine & Equipment Co.

AKRON, OHIO
The Wadsworth Navy Type, Motor Driven,

Core Making Machine, % to 7 in.

The Wadsworth No. 1 % to 3 in.

Core Making: Machine Hand or Power.
Wadsworth Core Cutting-off and Coning

Machine.
The Wadsworth No. 3 Core Making

Mach'ne", % to 7 in.
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"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE more fully.

It will in no it'ay
obligate you.

IT
has always been a logical theory

that where an automobile has been
built "from the ground up" it can't

help being a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can ycu afford to be without this valuable ad-

visory service? So successful has Kawin been

with other foundries that you are guaranteed

a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, III. Cincinnati, O. Buffalo, N.Y. San Francisco, Cal.

Chemists—Metallurgists

Foundry Engineers
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Steel Bands

Hardwood
Snap Flasks

WOODISON
Saves You Money on
Foundry Supplies

BY purchasing your Foundry Supplies from
Woodison you save money in more ways
than one. In the first place, Woodison

Canadian-made Products cost no more than
other makes of greatly inferior grades.
Secondly, the longer wearing qualities and
efficient operation of Woodison Products mean
a still greater saving—a saving fully ap-
preciated by all users. And last but not least,

Woodison prompt service represents another
saving in time.

Steel Bands
The steel bands are for

ramming up in the mold.
In ordering give size of

flask parting. Our stand-

ard is to make the outside

of the band % smaller.

This allows it to drop
easily and ram out tight

against the flask and
hold it.

Hardwood Snap
Flasks

Woodison flasks are strong
and durable; there is no
danger of their springing
and making a shift in your
castings. Snaps are quick-

acting, hinges fit snugly
and work easily. Stand-
ard sizes and shapes made
promptly to order.

Flat Bottom Welded
S.eel Bowls

These Bowls have heavy
steel plate sides and head.
Capacities 50, 100, 150, 200,
250, 300 and 350 lbs. or
larger. When ordering
ladle bowls, state inside
diameter of shank ring that
they are expected to fit.

Woodison's Heat
Proof Cement

This plastic asbestos com-
pound sets hard as a rock
and is absolutely heat re-
sisting. Used extensively
for: Boiler Settings, Bridge
Walls, Boiler Arches and
Fire Door Linings, Anneal-
ing Furnaces, Billet Heat-
ing Furnaces, Case Harden-
ing Furnaces, Enamel Furn-
aces, Brick Kilns, Forge
Furnaces, Heat Treating
Furnaces.

Made in Canada

_Sl8i
\

<® =\
1

^^g||3|£flp^

The E. J. Woodison
J
Company, Limited

Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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"I Never Saw an Oven Give Such Results"
So said the core room foreman. And
six days after starting to use this Young
Brothers oven, the Auto Specialties

Manufacturing Company of Canada,
Limited, of Windsor, Ontario, ordered
an additional compartment, and will

dismantle a brick oven.

Reaching baking heat quickly, heating

uniformly throughout, and baking in

30 minutes cores that had required
sometimes as much as two hours, the

Young Brothers oven quickly establish-

ed its superiority. It delivers cores

baked uniformly to the center and

showing no trace of discoloration or
scorching.

Although at first staunch advocates of
brick construction, the general man-
ager, the superintendent, and the core
room foreman were quick to see the ad-
vantages of the Young Brothers insu-
lated panel oven and will hereafter use
this type as standard equipment. They
were surprised to find that it cost less
than the completed brick oven.

This is another typical instance of the
performance of Young Brothers ovens.

Vis't our exhibit at the Rochester Convention, Booths
104-106, to see the types of ovens that represent the
highest development of industrial baking equipment.

Makers of Ovens for jaranning, core and
mold baking, low temperature heat treat-

ing, drying-, electric apparatus baking ard
all other processes requiring 900 degrees
or less of heat. Our ovens are adapted
to either coke, gas, oil or electric heating.

Core Ovens for Foundries.

Member Foundry Equipment
Manufacturers Association.

You n
£Detroit

District Sales Offices

Brothers Companu
6510 Mack Avenue j\/J I Q [} I & Q fl

52 Vanderbilt Ave., New York City. 20 E. Jackson Boulevard, Chicago.
730 Engineers Building, Cleveland.
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The Steele-Harvey

Crucible Tilting

Furnace

Saves What the

Common Tilting Furnace
Wastes

pOURING from a full crucible
-* into a mold set on the ground or

on a stationary platform has one

great disadvantage. There is slop-

ping, spilling, waste—due to the con-

stantly changing and lowering of

the crucible lip.

The STEELE-HARVEY furnace

was designed to overcome this ob-

jection. Note how it works. The
mold raises and lowers as the cruci-

ble is tilted always keeping the pour-

ing lip close to the mold.

Cut Your Costs With a

"Monarch" Universal

Sand Mixer

Mixes—Separa tes—Cu ts

For all fuels and air pressures—for

cyanide Precipitate, Gold, Silver

and all metals and alloys use a

MONARCH STEELE HARVEY
furnace. It is standard in make with

swinging saddle, original in its fea-

tures and substantially built for

long, heavy service.

In speaking of its operation the

Ernestine Mining Company say, "It

reduces the expense of smelting our

precipitates fifty per cent."

Every melt can be handled more
economically with a MONARCH
furnace. We specialize exclusively

in equipment for brass and iron

foundries. Monarch Double Cham-
ber, Simplex, Tilting Reverberating

types, Continuous Revolving types

and Acme Core Ovens are worth in-

vestigating.

"It Reduced our costs 50 per cent."
The Ernestine Mining Co.

Sent for Catalog- C. F. 1922.

The Monarch Engineering & Manufacturing Co,
1206 AMERICAN BLDG. BALTIMORE, MD., U. S. A.

New York Office: 50 Church Street
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Save It

From

the

Scrap-heap
with

SMOOTH-ON
CASTINGS No. 4

IRON
CEMENTS

RKfl. C , PAT OFT

YOUR foundry is not fully equipped if you haven't a can of

Smooth-On Castings No. 4 on the shelf. Many a casting, that is

now lying in your scrap-heap, could be permanently repaired and
given a perfect appearance with Smooth-On Castings No. 4.

Smooth-On Castings No. 4 is a Chemical compound sold in powdered
form and used by mixing with water to the consistency of putty. It

is easily and quickly applied.

It has no equal for permanently repairing blemishes, blowholes or

other defects in castings. Found rymen who use it the first time

marvel at its repairing qualities.

Write for Smooth-On Instruction Book No. 18. Its 144 pages are full

of practical information—money-saving kinks compiled from the

opinions of successful foundrymen and engineers.

Smooth-On Castings No. 4 are sold in 5 lb., 10 lb. and 25 lb. tins. Also larger sizes

We have two valuable nooks for Free Distribu-

tion. Send Post: use Coupon. Smooth-On
Instruction Boo* v ains ill pages of

Power Plant data and Smooth On Instruction

Book No. ' should be In the hands of every man
with "dusting" and "damp-proofing" problems

to solve.

SMOOTH-ON MFG. CO.

Dept. 81) Established 1895

JERSEY CITY, N. J., U. S. A.

Smcoth-On Specialties Are Sold by Supply Houses I

Sole Agents in Canada: I

Canad'an Asb3stos Company I

Montreal - - Que. !

Send the Coupon
Today

THE CANADIAN ASBESTOS CO..
36-48 Youville Square. Montreal.

Get tit " i
i

(
i s th-On Instruction Book No. 7.

( ) Smooth-On Instruction Book No. 18.

Name

Address

Cans llan Poundryman Ma]
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ANNOUNCEMENT

ONE of the largest organizations

of its kind on the continent is

created by the amalgamation of the

extensive resources of

National Electro Products Limited

with

Dominion Oxygen Company Limited

This consolidation becomes effec-

tive immediately. The Dominion
Oxygen Company Limited takes

over the plants, patents, goodwill
and contracts of the National
Electro Products Limited, and will

operate them under the name of

the Dominion Oxygen Company
Limited.

This union of the two companies
will be of material advantage to all

users of oxygen—it will effect sta-

bilization of product — assure

steady supply—and make possible

important improvements in service.

It is sincerely hoped that the pat-

ronage given in the past to these

two concerns individually will be
extended to the new organization.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

Hillcrest Park, Toronto.

Hamilton Merritton

Welland
Montreal

Windsor
Quebec

Winnipeg
Shawinigan Falls

D29
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We carry on hand the largest active stock in our line

BUFFS, BUFFING WHEELS
(ALL KINDS)

NICKEL ANODES 95*97 /' GUARANTEED

POLISHING COMPOSITIONS
AND ROUGES

BRUSHES CHEMICALS

Full Line of Plating and Polishing

Equipment

"Wyandotte" Cleaning Products

Prompt Shipments

Dependable Merchandise

Today's Correct Prices

Geo. W. Kyle & Co., Inc.

Grand & Thompson Streets

NEW YORK

WRITE FOR CATALOGUE

SEE

OANDBLAST

FOR ALL PURPOSES
On Exhibition at The

ROCHESTER EXHIBIT

June 5-9

Space 109 - 111, Building No. 5

The HOEVEL MFG. Corpn.

Con trolled by

L. O. KOVEN & BROTHER
154 OGDEN AVE., JERSEY CITY, N.J.

ALUMINUM
Match Plates

and Metal Patterns

—Our Specialty

We Also Manufacture

Aluminum, Brass and Bronze Cast-

ings in production qualities.

Alloyed to customer's specification.

Jobbing Work Promptly Executed.

BRANTFORD BRASS
FOUNDRY CO.

22 Leonard Street
BRANTFORD, ONT.
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To Our Canadian Friends

The Arcade Manufacturing Co.

Issue a hearty invitation to inspect the fol-

lowing:

Hand and Power Moderns in

operation. A new idea in jokers

with an air strip. Jokers, Squeez-

ers and Jolt Squeezers, Brillion

Pouring Devices.

Our booth numbers are 103, 15 and

107, building No. 5. You will be

particularly interested in this equip-

ment.

Arcade Manufacturing Co.,

FREEPORT, ILLINOIS.

DEMMLER
Air Operated Core Machine
MEET US AT ROCHESTER

Price $760
F. O. B.

Kewanee, 111.

Maximum capacity,

15 boxes per minute.

Average run is 5

boxes per minute.

Twenty-five satis-

fied customers are

getting good re-

turns on investment.

Cores for plumbing
goods, valves, malle-

able, specialty
plants. Easy to in-

stal. Easy to oper-

ate.

Wm. Demmler & Bros.

Kewanee, Illinois.
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WE will occupy
spaces 115 and 117

in Building 5 at the
Foundrymen's Conven-
tion held at Rochester,

N. Y. week of June 5th.

We invite all Foundry-
men to make our booth
their headquarters and
will be pleased to wel-

come our many foundry

friends.

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building, PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering Appliances Co., Ltd., Palace Chambers,

Westminster, London. S. W., Eng.
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"The Product of a Practical Foundryman"

THE
SIMPSON
INTENSIVE
FOUNDRY
MIXER

MADE IN FOUR SIZES

Economical and efficient for all kinds of sand mixtures in foun-
dries producing gray iron, steel, malleable, aluminum and brass
castings, also for mixing daubing for lining furnaces, cupolas,
ovens, ladles, etc.

A few Canadian Users:

Dominion Coal Co., Ltd.

Canadian Westinghouse Co., Ltd.

*Dominion Foundries & Steel, Ltd.

Tallman Brass & Metal, Ltd.

'Jolliette Castings & Forgings, Ltd.

Boving Hydraulic & Engineering Co.

Ltd.

National Farming Machinery, Ltd.

Canadian Electric Steel Co.

Canadian Pacific R. R.

'Crane, Ltd.

'Canadian Steel Foundries, Ltd.

Thos. Davidson Mfg. Co.

Dominion Bridge Co.

Robt. Mitchell & Co.

J. \V. Cummings Mfg. Co., Ltd.

Ontario Specialties, Ltd.

Port Arthur Shipbuilding Co.

Canadian Ingersoll-Rand Co., Ltd.

'Dominion Iron & Steel Co.

Baldwins Canadian Steel Corp.
Electric Steel & Metals, Ltd.

Canadian National Railway.

What We Mean by Intensive Mixing
of Foundry Sands

The Simpson Intensive Foundry Mixer has properly de-
signed, adjustable mullers, of correct size and weight,
which squeeze and knead the sand without breaking the
grains. The plows very quickly amalgamate the various
ingredients as well as heaping up the sand in the pathway
of the mullers. This mixing action is so thorough that

each grain of sand is quickly surrounded with the thinnest

possible coating of new molding sand or clay or with com-
pound, wet binder or oil, if that is used. Intensive mixing,

then, is a thorough turning over, squeezing and kneading;
possible only with a muller type mixer, and accomplished
with maximum efficiency, including a considerable saving

of labor, less new sand or binder and maintaining the

highest quality of mixtures.

p§§>.wifciiiiteimm*
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WE WILL BE AT THE
1922 FOUNDRYMEN'S

CONVENTION

A cordial invitation is ex-

tended to all visitors to

the Rochester Convention
to call at our booth.

There will be an exhibit

of our rolled steel flasks,

and other products for

foundry use, and, in ad-

dition, we will have a

wheel-testing machine
demonstrating the

strength of a Sterling

barrow wheel.

Our exhibit will interest

you.

STERLING WHEELBARROW CO.

I

tasks

FoundryBarrows

Flask\Pins

Core Barrows

Shop Boxes

SlagBuggies

Foundrt/Trucks

Snap\Flasks

Charging Cars

Bands

STERHi
Milwaukee

IM/^ATirm-P KPPATAf rf\JA
LING ON A WHEELBARROW MEANS MORE THAN STERLING ON SILVER

\\j~mrjL/i/i*ui-iivivv n v-vMfANY
Wisconsin
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Interior of Foundry of the Roberts & Mander Stove Company, Hatboro, Pa., designed built and equipped by the Austin Company

60% More for Your

Building Dollar
Austin can increase the value of your building dollars. To-day you
can build at minimum cost. Steel is going up. Material costs are low;
the full working day has arrived. These elements have changed the
building situation to-day. The Austin Method has brought further
advantages.

Carefully kept cost records show that the Austin Company can to-day
deliver to you 60% more building for a given amount -of money than
could have been delivered eighteen months or two years ago.

This reduction is due partly to reduced material and labor costs, but
these lower basic costs are not the only elements by which Austin can
safeguard your building investment. An Austin operation represents
economy at every step.

Selecting site, purchase and layout of equipment, design of buildings

and handling devices are some of the foundry construction problems
which Austin foundry specialists are prepared to help you solve.

Our complete organization takes full responsibility for co-ordinating all

details. Submit your problems to Austin engineers. Phone, wire or
use the coupon. Consultation involves no obligation.

THE AUSTIN COMPANY, Cleveland
Foundry Engineers and Builders

Foundry building of the Gartland McCarthy Foundry Co.,
Chicago, 111., designed, built and equipped by The Austin Co

Plant of the U S. Ball Bearing Company, Chicago,

III. built by The Austin Company

CHICAGO
DETROIT
PITTSBURGH

NEW YORK
DALLAS
ST. LOUIS

PHILADELPHIA
THE AUSTIN CO. OF CALIFORNIA, LOS ANGELES

AUSTIN
ENGINEERING BUILDING EQUIPMENT O o

a
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TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

THETABOR MFG.COMPANY
3
n Tabor jarring Machine with i2» * i4n Table 6225 State Road, Tacony, Philadelphia, U.S.A.

"LACKO"
PARTING

A high grade Parting for the Foundry.

Manufactured from the best quality tri-

poli and oil which has absolute water-

resisting qualities. Will stand the test.

Its use will result in a
saving from defective
castings. Let us ship
you a trial barrel on
approval for test.

Eliminates
Defective
Castings

Reliable Parting Company
West Liberty, Ohio, U.S.A.

Delivered

Price

4c. lb.

For 375 lb.bbl.
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SHAKEOUT
HOPPER AND
STORAGE BIN

General arrangement of Link-Belt sand handling equipment. Wolff Mfg. Co., Chicago.

SYSTEMATIZE PRODUCTION METHODS WITH LINK-BELT CONVEYORS

Every foundry doing repetitive work today should take adavntage of the opportunity of

making savings, both in production, and the first cost of the plant itself, by adopting the

continuous production system, in a greater or less degree.

There is scarcely a foundry of any kind that does not afford chances for increasing its profits

by the use of Link-Belt machinery, which has been developed particularly for foundry use.

Let our engineers look over your conditions with a view to suggesting where economies can be

made and production increased. Also send for our book No. 390. It shows many Link-Belt foun-

dry installations of interest to you.

SEE OUR EXHIBIT-ROCHESTER N. Y.-JUNE 5™ TO 9th

CANADIAN LINK-BELT COMPANY, LIMITED
TORONTO-WELLINGTON & PETER STS. MONTREAL-HOST. MICHAELS LANE

^
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"Haven't you wasted enough
money on sand? "

Do you know that you can cut cleaning costs

in half by using

—

GLOBE CHILLED SHOT
Cleaning by blast is accomplished wholly by
impact. The harder the abrasive material is,

the longer it will stand up under the impact,

and the quicker it will perform its duty.

Sand, under impact, crushes quickly and
pulverizes to dust and must be replaced .

. ^ (jt

by new sand frequently. Globe ^ ^*-

Shot can be used over 250 to

275 times before it be
comes ineffective.

KJ* Ir

6
Instead of keeping large bins constantly supplied

with sand for blasting, which incurs a great deal of ex-

pense for freight, hauling and handling, a few bags of
Globe Shot is all that is required.

Start to economize in your cleaning department by adopting
Globe Shot as a blasting medium.

Meet us at Rochester and get samples.

THE GLOBE IRON-CRUSH AND SHOT CO., Dept. C, Mansfield, Ohio
(FORMERLY THE GLOBE STEEL CO.)

Buy Sullivan Angle Compound Compressors

!

SULLIVAN MACHINERY CO.
122 S. Michigan Ave. Chicago 37 Colborne St., Toronto

Because this unique design

1. Provides a constant, reliable air

power supply.

2. Cuts in half the floor space de-
voted to Compressors.

3. Cuts in half your foundation
and installation charges.

4. Permits ready adaptation to any
form or arrangement of power
drive.

5. Lowers your horse power per
100 feet of air compressed.
Operates efficiently at partial

loads.

7. In the "twin" direct motor driven
units, avoids excessive "peaks"
in the power inflow.

8. Requires minimum attendance
and repair.

Don't fail to see this
Angle Compound in

Booth 83 at the Ro-
chester Foundry Show.

Ask for [Bulletin 77 B.C.F.
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GUESSWORK VS. SCIENCE
Many foundry owners, managers, foremen, molders and

others connected with foundries have received but little

schooling, as they had to help support the family at an early

age.

Others, perhaps, did not need to help but as they were
going to learn a trade, they and their friends thought it un-
necessary to continue in school because of the mistaken idea
that a tradesman did not need education.

McLAIN'S SYSTEM affords foundrymen an opportunity to obtain
an education covering the science o f combustion, so essential in the
manipulation of the cupola and common sense application of the
chemistry of iron and steel. In othe r words, the practical metallurgy of
iron and steel foundry practice plus an accumulation of metallurgical
facts that point the way to success for all men connected with the foun-
dry business.

Many foundry engineers, efficiency men, metallurgical engineers,
chemists and others have adopted McLAIN'S SYSTEM as standard
authority. Note the following:

"Please accept my thanks for the courteous treatment accorded

me while taking your Iron Foundry Course. The practical 'horse

sense' information in regard to foundry and cupola practice is just

what the metallurgist needs and has already proven itself of great

value to me.

"We are at the present time making some very heavy castings

which are to be subjected to high stresses, and of course high strengths

are necessary. The castings are for a special machine for making
truck frames which we are building for the A. O. Smith Corporation,

of your city. The arbitration bars are giving a transverse strength of

about 4,000 pounds with a deflection of .16 to .18 inches. Tensile

strengths are from 35,000 to 38,000 pounds. We have been able to

accomplish this only by your assistance in improving our melting prac-

tice and the use of steel scrap. In other words, properly melted semi-

steel."

(Name upon request)

/
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Swollen Costs Can't Be Passed On

—

THE easy days of extravagant manufacture (with the buyer
footing the bill ) are past and gone. The buyer has grown
sternly critical and is again measuring the value delivered.

Your successful selling now rests on right prices. Right prices, in

turn, depend upon low costs per pound. Machine moulding must be
adopted by scores of foundries which until now have been able to

sell the product of their inefficient moulding methods.

Ten advantages favor the foundry which operates Osborn Moulding
Machines. Not only are better castings assured (which means con-
tinued re-orders from satisfied customers), but 10 distinct savings
are made between the producer and consumer.

Machine Moulding Advantages
8. Lessens work in machine shop.

9. Castings require less scraping

and filling.

The elimination of waves in

casting, producing clear, sharp
lines, means a pleasing and at-

tractive product.

1. Insures rapid production.

2. Lowers direct moulding cost.

3. Uniformity of castings.

4. Five to I0°/o saving in metal. 10

5. Reduces grinding and chipping.

6. Lessens pattern repairs.

7. Reduces overhead per ton.

Each of the 10 points can be definitely supported by actual operation.

Our Sales Engineers will come to you equipped to show the reasons
behind these facts and advise you as to an installation suitable for

your needs.

Osborn Machines include — Roll Over Jolts, Plain Air Squeezers,

Combination Jolt Squeezers, Stripper Squeezers, Jolt Strippers,

Plain Jolts, Plain Air Roll Overs, Plain Hand Roll Overs.

The OsbornManufacturing Company
DetroitNew York

Chicago

hcobpoba reo

C LEVELAND
San Francisco
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Foundrymen to Meet each Other at Rochester N.Y.
American, Canadian, British, French and Belgian Foundrymen
Will Convene to Discuss Foundry Problems and View the Latest

Innovations in Foundry Equipment June 5-9

AFTER an unbroken quarter of a
jentury of successful annual con-

ventions the first of which was
held at Philadelphia in 1896 and the

twenty jfifth at Columbus, Ohio, in 1920,

and after allowing the twenty-sixth year
to lapse, the American Foundrymen's
Association will begin the first lap of

the second quarter, at Rochester, N. Y.,

on June 5th next.

The value of these conventions and
the benefits to be derived are inestim-

able. The first one, while only a con-

vention of foundrymen, proved its wortb
and paved the way for a better one the

following year. Each year the conven-

tion held its own with the previous one

and always had something added which
made it a better one, until the year

1906 when a new innovation was intro-

duced in the form of a foundry exhibit.

This was held in conjunction with the

convention for the first time in the Cen-

tral Armory, Cleveland, Ohio, in the

spring of 1906. This also was a success

and the conventions continued year

after year to gain in popularity, until

the final one at Columbus, in 1920, in

which both the convention and the ex-

hibit surpassed all previous ones in

number of exhibits as well as at-

tendance. Thus ended the first quarter

of a century of a most successful an-

nual event. A rest seemed now to be in

order, and a few months have been added
to the usual time allowance for prepara-

tion with the result that the convention

and exhibition of the American Foun-
drymens' Association together with that

of the Institute of Metals Division of

the American Institute of Mining and
Metallurgical Engineers will be held at

Rochester, N. Y., during the week of

June 5-9, in the million dollar buildings

of Rochester's Industrial Exposition, an

annual event which takes place during

the month of September.
These buildings and grounds are ideal-

ly located and are most suitable for ex-

hibition purposes. The day is gone when
armory buildings answer the purpose

—

nothing but real exhibition facilities

count at a modern foundrymens' con-

vention. The three main exhibition

buildings shown in the illustration con-

tain nearly one hundred thousand square

feet of floor space, all connected and al!

on the ground floor. Besides these the

foundrymen will use different other

ones, particularly the auditorium at the

main entrance, and the restaurant build-

:ng.

Rochester as a City

Rochester, N. Y., is the county seat

of Monroe County, located on Lake On-

tario with a natural port on the Gen-

esee River and is also situated on the

New York State "1,000-ton" Barge Can-
al with a magnificent harbor, extending

to within three hundred yards of Main
Street.

Rochester was settled in 1810 and has

enjoyed steady prosperity ever since.

The original city was located seven

miles from the mouth of the Genesee
River but has since extended its bound-

aries over the entire seven mile stretch

of river until now what was formerly

the port of Charlotte is incorporated

within the city limits. The population

of the city according to the census of

1920 is 295,750, making it the third

largest city in the State of New York
and the twenty-second in the United

Stages. The city, unexcelled in charm
and beauty is set in the marvelously

fertile valley of the Genesee river.

Transportation

As a manufacturing city, Rochester

is exceptionally favored, its transporta-

tion facilities comparing most favorably

with those of any city on the continent.

In addition to its lake, river, and canal

accommodation, it is served by five

steam railroads, the New York Central

and Hudson River; the Erie; the Lehigh

Valley; the Western New York and

Pennsylvania, and the Buffalo, Roches-

ter and Pittsburgh, being one of the ter-

minals of the last named road. It is al-

Buildings and grounds of Rochester's Industrial Exposition, where the American Foundrymen's

Convention will be held.
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so served by a trolley system owned by
the New York State Railways which op-
erate 150 miles of trolley road inside

the city. There are also five electric

roads carying passengers, express and
freight into the city. The old Erie can-

al also passes through the city and is

quite an imposing sight. It had to cross

the river and being on a much higher

level was carried over in an open-topped

one or more lines. The trading radius
for retailers extends for thirty miles in

all directions from the city.

Nursery Business

An industry which might seem unim-
portant to the unthinking person is that

of the nursery, but it is a big business
and Rochester is the headquarters for
all the nursery business in the United

Where the aqueduct crosses the Genesee River at Rochester. The aqueduct carries the waters of the
New York State Barge Canal and has long been regarded as one of the engineering marvels of the
great water-way. The aqueduct is in the foreground and Court Street bridge in the background. The
Lehigh VaUey tracks skirt the western shore of the River and the Erie tracks the eastern shore. The
stations of both railroads are shown in the further background beyond the bridge. The New York
Central, The Western New York and Pennsylvania, and the Buffalo, Rochester and Pittsburg Rail-

roads also enter Rochester.

aqueduct 848 feet long with a channel
45 feet wide and supported by nine arch-
es.

Manufacturies

The manufacturing interests of Roch-
ester are large. There are 1,650 fac-

tories turning out 350 commodities. The
city leads the world in the production of

a large number of articles, including

camerasi, camera supplies, optical goods,

check protectors, thermometers, filing

devices and office systems, enameled
steel tanks, soda fountain fruits and
syrups. It also leads the country in the

production of high class ivory buttons

and produces 60 per cent, of the type-

writer and carbon ribbon made in Amer-
ica. It ranks fourth in the United

States in the production of shoes and
men's clothing. The annual output of

shoes in 1919 was $55,000,000 from the

56 factories of the city. Rochester is a

large machinery centre, having several

large plants devoted to the manufacture

of machines and tools. There are also

several automobile factories, and inci-

dentally there are thirty foundries.

Mercantile

Because of the high class of labor em-

ployed in Rochester in the precision in-

dustries which make up a large part of

its manufacturing interests, Rochester

has a large number of well paid work-

ers. As a result retail business is done •

on a large scale and the city boasts of

five flourishing departmental stores as

well as many retail stores confined to

States. A view of the nurseries when
in blossom is a slight never to be for-

gotten. Being in the centre of the nur-
sery country the residential sections of

Rochester are emheTlishedi with trees

and shrubs and the city exhibits much

pride in maintaining a neat appearance.
Rochester lies in the centre of a rich

farming district and surrounding the
city are many beauty spots for the
sightseer. Monroe county in which Roch-
ester is situated has a population, in-

cluding that of tihe city, of 352,000.
The surrounding country has no large

settlements to compete with Rochester,
the nearest being Syracuse, 80 miles dis-

tant to the east, and Buffalo, 70 miles
distant to the west. The territory sur-

rounding the city is mainly farming
land. Much of it is devoted to truck
gardening which produces a large reven-
ue.

Western New York is a fruit growing
country and this is one of the chief in-

dustries of the rural districts. Canning
factories are numerous and much atten-
tion is paid to the nursery and seed
business. Wholesalers in all lines have
customers as far distant as 60 to 70
miles who are given a twenty-four hour
service from Rochester. Rochester pro-
ducts are sold in all parts of the world
wtih the slogan, "Rochester Made Means
Quality."

Th Genesee River is itself a thing of
beauty. Within the city limits it has
three falls with a drop of 267 feet and
developing fifty thousand horse power.
The city maintainsi a large park sys-

tem. The Park Commission was creat-

ed in 1888 and the park system has been
enlarged year by year through purchas-
es and gifts so that now the total area
of park territory is 1,605 acres. The
five largest parks in their order are:
Durand-Eastman, located on the lake
shore on the northern edge of the city;

Genesee Valley Park, located on the

south of the city on both sides of the
Genesee River; Seneca Park, to the

north of the city and east of the rivejr;

A view in beautiful Highland Park, which as an aboretum i9 the second most complete in the United
States. The observatory on the highest point is dedicated to the children of Rochester. Lambertlon
Conservatory, the last word in indoor plant growing, is also located in this park. At the time of the

Convention, Highland Park will be in all its glory*.
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Maplewood Park, to the north of the

city and west of the river; Highland

Park, iii which is located one of the large

reservoirs. Highland Park also con-

tains one of the finest arboretums in the

country. All have improved roads and

playgrounds, tennis courts and golf

courses. There are also collections of

animals and birds in several of the parks

and boating and bathing facilities have

been provided in the parks which front

on the river and lake. Exposition Park
with 42 acres, centrally located, is a Mil-

lion Dollar Show spot for exhibitions,

horse shows, and other public gather-

ings.

Here the foundrymen's convention will

be held.

Public Works

The city owns its own waterworks

system, bringing its supply from Hem-

The famous lower falls of the Genesee River. This fall is not as high as those of Niagara, but it

is one of the show places of the city and furnishes vast water power for the many industries of
Rochester. The girders are part of the famous Driving Park Avenue bridge, one of the longest

single span bridges in the country.

lock and Canadice Lakes., thirty miles

south of Rochester, through three large

conduits. Electricty and gas are provid-

ed by the Rochester Gas and Electric

Corporation, which owns a large per-

centage of the water rights in the Gen-
esee River and which has an exclusive

franchise for providing the city with

these commodities.

Newspapers

There are five daily newspapers,
Deimocrat and Chronicle, Herald, Times-
Union, Post Express and Abendpost,
and a large number appearing less fre-

quently.

The police force numbers 377 uni-

formed men.
Rochester has a public library with

six branches circulating 75,000 volumes.

The city also has the Reynolds Library
with 55,800 volumes. These are in ad-

dition to the libraries maintained by the

school system and university.

The Chamber of Commerce is a flour-

ishing institution of 4,200 members with

Roland B. Woodward as general secre-

tary. It plays an important part in the

life of the city and has a new building of

its own, costing nearly $1,000,000 into

which it moved October, 1917. It has
completed plans for an addition which
will more than double its space.

Government

The city is governed by a Mayor and
cabinet, by the Common Council with
one representative from each of the

twenty-four wards. Elections are held

every second year.

The Board of Education which num-

bers seven members, controls the city

school system. It maintains 53 buildings

with as many principals, and during
1920 there were approximately 1,498

teachers with 44,091 registered pupils.

The expenditures of the Board for 1920
were $4,107,011.74. There are four high
schools, East High, West High and
Charlotte High and Kodak High, also
two Junior High schools, Washington
Junior High and Jefferson Junior High.
There are also thirty-ithree parochial
schools and many private institutions,

including four academies, two for girls

and two for boys; one large institution

for instruction of deaf mutes. The
Rochester Athenaeum and Mechanics
Institute was founded in 1885 as a free
drawing school and has expanded year
by year so that now it gives instruction

in practical arts and sciences to 2,738

pupils and ranks fourth among the trar

schools of the country. The University

of Rochester was founded in 1850 and
has beautiful grounds' in the eastern

part of the city. It has a faculty of 60
instructors with 703 students and a li

brary of 76,000 volumes. There is also

the Rochester Theological Seminary,
Baptist, founded in the same year. It

has a faculty at present of seventeen
with more than 100 students and a li-

brary of 42,900 books. St. Bernard's

Theological Seminary, Catholic, is locat-

ed in the northern section of the city,

occupying spacious grounds. It was
founded in 1893 and has now thirteen

professors, 235 students and a library

of 15,000 volumes.

There are thirteen banks in Rochester

as follows:

—

Central Bank.
Lincoln Alliance Bank.
Merchants Bank.
Traders National Bank.
Genesee Valley Trust Co.

Rochester Trust & Safe Deposit Co.

National Bank of Commerce.
Security Trust Company.
Union Trust Co.

Monroe County Savings Bank.

Rochester Savings Bank.

East Side Savings Bank.

Auditorium at Exposition Park, Rochester, where the Technical sessions will be held.
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Map of Rochester, showing different Railway Stations and the Exposition Park.

Mechanics Savings Eank.
The total bank clearing's in 1920 were

$594,398,278.21.

So much for Rochester as a city.

To th? Convention

The illustration here shown will make
it easy to locate the Exposition as the

various railway stations are shown. As
previously stated the various railways

of the United States and Canada have

arranged special rates on their regular

trains. The rate will be single fare and
one half for round trip. It will be neces-

sary to be identified as a delegate to

the convention in order to get this rate

and it wculd be wise to arrange for this

as early as possible.

Unfortunately the steamers of the

Canada Steamship Company, which

make regular runs to the Port of Roch-

ester do not begin their summer season

until Saturday June 11, following the

close o-f the convention- The steamers

plying between Toronto and the Niagara
River are already running and this

makes a delightful trip. It is a short

run from Lewiston to Rochester after

leaving the boat. However all Canadian
railways lead to Rochester.

On arriving at the grounds in Roch-

ester the visitor will enter building No.

3, shown in the lay-out sketch, where he
will registc r his name. If he is a Cana-
dian, and is not ashamed of it he will

also call at booth No. 338, which as will

be seen is directly opposite th» registra-

tion booth. This is Canadian Foundry-
man's booth, and here he will be wel-

comed- Our chairs and our desk and
writing material will be at his disposal

at all times as we want all our friends

to call and shake hands with us and
make themselves right at home during
the entire week.

The Programme

At 10 a.m. the convention will open
and remain open throughout the week.
This will be in the five buildings shown
in the sketch. Here everything imag-
inable in the way of foundry equipment
and supplies will be displayed, and the
visitor may spend whatever portion of
his time he chooses^ in inspecting these.

List of Exhibitors

Among those who have engaged
booths for the exhibit are the following:
Acheson Graphite Co., Niagara Falls,

N. Y.

Air Reduction Sales Co., New York City,
N. Y.

Ajax Metal Co., Philadelphia, Pa.
A'lan Manufacturing & Welding Co-,

Buffalo, N.Y.
American Foundry Equipment Co., New
York City, N. Y.

American Woodworking Machinery Co.,
Rochester, N. Y.

Arcade Manufac uring Ci., Freeport,
111.

Armstrong-Blum Mfg. Co., Chicago, 111.
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Entrance
BUILDING No A

rriHE SKETCH shows lay out of the buildings in which the

*- exhibition ivill be held. The reader will notice entrance to

No 3 building is directly in front of the registration booth.

Beyond the registration booth is the general information booth,

not marked as such in the sketch. Right beside this, at booth

No. 338 is ivhere Canadian Foundryman will be located. This

is not only for the benefit of this publication but is at the dis-

posal of every Canadian foundryman and his friends. In the

margin to the right, will be seen arrow pointing to the Con-

vention Hall. This is the building shown on previous page as

the Auditorium. Here the conventions will be held, the papers

read, and the discussions take place. On the opposite side will

be seen the arrow pointing to dining hall, where meals will be

S( * red regularly, thus obviating +hc. necessity of leaving the

i:, <>, nds for lunch.
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Asbury Graphite Mills, Asbury, N. J.

E. C. Atkins & Co., Indianapolis, Ind.

Austin Company, Cleveland, Ohio.

Bacharach Industrial Instrument Co.,

Pittsburgh, Pa.

Balbach Smelting & Refining Co., New
York City, N. Y.

Badger Tool Co., Beloit, Wis.

C. 0. Bartlett & Snow Co., Cleveland,

Ohio.

Basic Mineral Co., Pittsburgh, Pa.

Bastian-Blessing Co., Chicago, 111.

Bausdi & Lomb Optical Co-, Rochester,

N. Y.
Beardsley-Piper Co., Chicago, 111.

Beaudry & Co., Inc., Boston, Mass.

W. R. BEAN
President American Foundrymrn's Association.

Bethlehem Steel Co., Be hlehem, Pa.

S. Birkenstein & Sons, Inc., Chicago, 111.

Black Diamond Saw & Machine Wks.,

Natick, Mass.
Blystone Manufacturing Co., Cambridge,

Spgs., Pa.

Bonnot Co., Canton, Ohio-

Carborundum Co., Niagara Falls, N. Y.

Frank D. Chase, Inc., Chicago, 111.

Chicago Crucible Co., Chicago, 111.

Chicago Pneumatic Tool Co., New York
City, N. Y.

Chas. J. Clark Blastme er Co., Glad-

brook, Iowa.

Clark Tructractor Co., Buchanan, Mich.

Cleveland Crane & Engineering Co.,

Wickliffe, Ohio.

Cleveland Pneumatic Tool Co., Cleveland,

Ohio.

Clipper Belt Lacer Co., Grand Rapids,

Mich.

Thomas E. Coale Lumber Co., Phladel-

phia, Pa.

Cochrane-Bly Co., Rochester, N. Y.
F. A. Coleman Co., Cleveland, Ohio.

Combined Supply & Equipment Co.

Buffalo, N. Y.

Davenport Machine & Foundry Co.,

Davenport, Iowa.

Dayton Pneumatic Tool Co., Dayton,
Ohio.

Debevoise Anderson Co., New York City,

N. Y.

Wm. Demmler & Bros., Kewanee, 111.

Detroit Electric Furnace Co., Detroit,

Mich.

Henry Disston & Sons, Philadelphia,

Pa.

Joseph Dixon Crucible Co., Jersey City,

N. J.

Doehler Die Casting Co., Brooklyn, N.Y-

Electric Furnace Co., Alliance, Ohio.

Electro Refractories Corp., Buffalo, N.Y.

Federal Malleable Co., West Allis, Wis.

Foundry Equipment Qo., Cleveland,

Ohio.

General Electric Co., Schenectady,

N. Y.

Globe Iron-Crush & Shot Co., Mansfield,

Ohio.

Robert Gordon, Inc., Chicago, 111.

Grimes Molding Machine Co., Detroit,

Mich.

Hanna Engineering Works, Chicago, 111.

Clement Hardy Co., Chicago, 111.

R. G. Haskins Co., Chicago, 111.

Hayward Co., New York City, N. Y.

Herman Pneumatic Machine Co., Pitts-

burgh, Pa.

Hi^'h Speed Hammer Co., Rochester,

N. Y.

Hill & Griffith Co., Cincinnati, Ohio.

Hoevel Manufacturing Corp., Jersey

City, N. J.

Holcroft & Co., Detroit, Mich.

Hvatt Roller Bearing Co., New York
City, N. Y.

Independent Pneumatic Tool Co., Chi-

cago, 111.

Industrial Controller Co., Milwaukee.
Wis.

Ingersoll-Rand Co., New York City,

N. Y.

Interna ional Molding Machine Co\, Chi-

cago, 111.

Soencer Kellogg & Sons, Inc., Buffalo,

N. Y.
Kuehnle, Inc., Philadelphia, Pa.

H. M. Lane Co., Detroit, Mich.

Lava Crucible Co., Pittsburgh, Pa.

Leeds & Northrup Co., Philadelphia, Pa.

Link Belt Co., Chicago, 111.

David Lupton's Sons Co., Philadelphia,

Pa.

J. S. McCormick Co., Pittsburgh, Pa-

Macleod Co., Cincinnati, Ohio.

Malleable Iron Fittings Co., Branford,

Conn.
Mechanical Appliance Co., Milwaukee,

Wis.

Menefee Foundry Co., Fort Wayne, Ind.

Metal & Thermit Corp., New York City,

N. Y.

Michigan Smelting & Refining Co., De-
troit, Mich.

Mills, Rhines, Bellman & Nordhoff,

Toledo, Ohio.

Modern Pouring Device Co., Pt. Wash-
ington, Wte.

Moline Iron Works, Moline, 111.

Monarch Engineering & Mfg. Co., Balt-

imore, Md.
National Engineering Co., Chicago, 111.

Wm. H. Nicholls Co., Inc-, Brooklyn,
N. Y.

Norma Company of America, Long
Island City, N. Y.

Northern Blower Co., Cleveland, Ohio.

S. Obermayer Co., Chicago, 111.

Osbcrn Mfg. Co-, Cleveland, Ohio.

Ohio Body & Blower Co., Cleveland,

Ohio.

George Oldham & Sons Co., Baltimore,

Md.
Oxweld Acetylene Co., Newark, N. J.

Pangborn Corp., Hagerstown, Md.
J. W. Paxson Co., Philadelphia, Pa.

Charles E. Pettinos, New York City,

N. Y.

Geo. F. Pettinos, Philadelphia, Pa.

Pickands, Brown & Co., Chicago, 111.

Pittsburgh Electric Furnace Corp., Pitts-

burgh, Pa.

Porcelain Enamel & Mfg. Co., Bal imore,

Md.
Portage Silica Co., Youngstown, Ohio.

C. E. HOYT
Secretary American Foundrymen's Association.

Henry E. Pridmore, Inc., Chicago, 111.

Racine Tool & Machine Co., Racine,

Wis.

Richards-Wilcox Mfg. Co., Aurora, 111.

Rogers, Brown & Co., Cincinnati, Ohio.

P. H. & F. M. Roots Co., Connersville,

Ind.

Royer Foundry & Machine Co., Wilkes-

Barre, Pa.

Sabin Machine Co., Cleveland, Ohio.

Safety Equipment Service Co., Cleve-

land, Ohio.

Shepard Electric Crane & Hoist Co.,

Montour Falls, N. Y.
Simonds Mfg. Co., Fitchburg, Masts.

Skinner Bros. Mfg. Co., Inc., St. Louis,

Mo.
W. W. Sly Mfg. Co., Cleveland, Ohio-

Werner G. Smith Co., Cleveland, Ohio.

Spencer Turbine Co., Hartford, Conn.

Sterling Wheelbarrow Co., West Allis,

Wis.
W. F. S l

odder, Syracuse, N. Y.

Sullivan Machinery Co., Chicago, 111.

Superarc Welding Machine Co., Detroit,

Mich.

Syracuse Supply Co., Syracuse, N. Y.

Tabor Mfg. Co., Philadelphia, Pa.

W. P. Taylor Co., Buffalo, N. Y.
Tavlor Instrument Companies, Roches-

ter, N. Y.

Truscon Steel Co., Youngstown, Ohio.

United Compound Co., Buffalo, N. Y.
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United States Graphite Co., Saginaw,

Mich.

Uni ed States Silica Co., Chicago, 111.

Vibrating Machinery Co., Chicago, 111.

Wadsworth Core Machine & Equipment

Co., Akron, Ohio.

H. L. Wadsworth, Cleveland, Ohio.

J. D. Wallace & Co., Chicago, 111.

Wayne Oil Tank & Pump Co., Fort

Wayne, Ind.

Westinghouse Electric & Mfg. Co.,

Pittsburgh, Pa.

Westinghouse Traction Brake Co., Pitts-

burgh, Pa.

White & Bra, Inc., Philadelphia, Pa.

Whitehead Bros. Co., Buffalo, N. Y.

Whiting Corporation, Harvey, 111.

E. J. Woodison Co., Detroit, Mich.

T. B. Wood's Sons Co., Chambersburg,

Pa.

Young Bros. Co., Detroit, Mich.

Sessions

The sessions where the papers will be

read and where discussions on the var-

ious topics of foundry interest contain-

ed in the papers will form a most in-

structive and interesting part, will be

held in the Auditorium building, erron-

eously designated as the convention

hall in the sketch.

These sessions will be held in different

rooms at the same time so that these

interested in any special subject will

attend the one which suits him. It

would be impossible to cover all the

ground in the time allowed if only one

session took place at a time.

Following is the order in which the

sessions will be held.

Monday, June 5

10 >a m. Opening of exhibits.

Registration.

2 p-m. Joint opening session, Ameri-
can Foundrymen's Association and the

Institute of Metals Division of the

American Institute of Mining and Met-

allurgical Engineers.

Tuesday, June 6

9.30 a.m. International Session.

Annealing of Gray Iron, by J. F. Harp-
er and R. S. McPherron, Allis Chalmers

Co., Milwaukee, Wisconsin.

European versus American Molding
Machine Practice, by E. Ronceray, Pres-

ident Societe Anonyme des Establisse-

ments, Ph. Bonvillian and E. Ronceray,

Paris.

Making Typewriter Frames in a Bel-

gium Foundry, by Joseph Leonard, Pres-

ided, Association Technique de Fond-
erie de Liege, Herstal, Belgium.

Destruction and Reconstruction of

French Foundries, A Memoir submitted

by the Association Technique de Fond-
erie de France.

Cupola Melting Tests with Mixtures
Changing During Run, by Richard Mold-
enke, Watchung, N. J.

American vs. British Cast Iron, by F.

J. Cook, Rudge-Littley Ltd., Annual Ex-

change Paper of the Institution of Brit-

ish Foundrymen.

Tuesday, June 6

2 p.m "Side Blow Converters for Steel

Foundries," by T. Levoz, Association

Technique de Fonderie de France.

"Tes s with Cerium as a Deoxidizer

and Desulphurizer in Red Brass, Cast

Iron and Converter Steel," by L. W.
Spring, Crane Company, Chicago.

"A Study of the Change of Grain Size

of Silica Sand Through the Constant

Addition of Clay," by R. J. Doty, Sivyer

Steel Casting Co., Milwaukee, Wisconsin.

"Accurate Control of Analyses in Acid

Electric Steel Furnaces," by A. C. Jones,

Electric Steel Co., Chicago.

"A Managerial Study of Oxy-Acety-
lene Cutting and Welding in Foundries,"

by G. 0. Carter, Consulting Engineer,

/he Linde Air Products Co., New York
City.

Tuesday, June 6

2 p.m. "Technical Control of McCook
Field Foundry," by E. H. Dix, Jr., Mc-
Cook Field, Dayton.

"Selection of Fuels and Furnaces for

Melting Copper and Brass Alloys," by T.

II. A. Eastick.*

"Porosity of Non-Ferrous Metals," by
R. R. Clarke, Pittsburg, Pa.

"An investigation of 'Segregation'

with a view to Preventing i's Occur-
rence in C- stings made of High-Lead

Canada Steamship Company's SS. "Cayuga." Finest passenger steame r on the lakes, chartered for the Foundrymen's excursion. June 8.
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Bronze," by R. E. Lee and F. B. Trace,

Allegheny College, Meadville, Pa.

"Brass Forgings," by C. G. Heiby,

Mueller Metals Co., Port Huron, Mich-

igan.

Deceased.

Wednesday, June 7

9.30 a-m. Steel Session.

"A New Electric Furnace," by R.

Sylvany, Association Technique de Fond-

erie de France.

"Impact Tests on Steel," by F. C.

Langenburg, Water-town Arsenal, Wat-

ertown, Mass.
"Manufacture of Manganese Steel in

the Electric Furnace," by J. Howe Hail,

Taylor-Wharton Iron and Steel Co.,

High Bridge, N. J.

"Progress in Open Hearth Process,"

by Willis McKee of Arthur G. McKee &
Co., Cleveland, Ohio.

Report of Committee on Specification

for Steel Castings.

Wednesday, June 7

9.30 a.m. Non-Ferrous Session.

"Two-Part Castings Made in Three-

Part Molds," by W. H. Parry, Brooklyn,

New York.
"Use of Secondary Aluminum Ingot in

Foundry Practice," by W. M. Weil, Na-

tional Smelting Co., Cleveland, Ohio.

"Aluminum and Aluminum Alloy

Melting Furnaces," by R. J. Anderson,

Bureau of Mines, Pittsburgh, Pa.

"Melting Aluminum for Rolling into

Sheets," by J. A. Lange, Western
Springs, Illinois.

Wednesday, June 7

9.30 a-m General and Gray Iron Ses-

sion.

"A Study of the Weight of Iron Cast-

ings," by J. D. Wise, University of Illi-

nois, Urbana, Illinois.

"Electrically Heated Metal Patterns,"

by C. A. Cremer, Westinghouse Electric

and Mfg. Co., E. Pittsburgh, Pa.

"Flask Equipment for Molding Ma-

chines," by Arnold Lenz, Saginaw Pro-

ducts Co., Saginaw, Michigan-

"Design of Geared Ladles," by A. W.
Gregg, Whiting Corporation, Harvey,

Illinois.

"Investigations Relative to Insulated

Core Oven Design and Performance," by

C. F. Mayer, Ohio Body and Blower Co.,

Cleveland, Ohio.

"Electric Cranes in Foundry Service,"

by A. H. McDougall, Whiting Corpora-

tion, Harvey, Illinois.

"Technical School Foundries," by J.

D. Hoffman and R. E. Wendt. Purdue

University, Lafayette, Indiana.

Report of A.F.A- Sub-Committee on

Specifications for Cast Iron Wheels.

"Memorial on Corrosion of Cast Iron,"

by H. Y. Carson, American Cast Iron

Pipe Co., Birmingham, Alabama-
Report of Committee on Specifications

for Gray Iron Castings.

Wednesday, June 7

2 p.m. Industrial Relations Session.

Report of A.F-A. Committee on Safe-

ty, Sanitation, and Fire Protection.

"Cycles of Depression and Their Pre-

vention," by Ernest F. DuBrul, General

Manager, National Tool Builders' Asso-
ciation, Cincinnati, Ohio.

"Prevention of Waste in Industry," by

L. W. Wallace, Executive Secretary, The
Federated American (Engineering S|o-

cieMes, Washington, D. C.

"Time Study and Job Analysis in the

Foundry," by A. J. Kramer, Deering
Works, International Harvester Co.,

Chicago.

"Eye Protection and Safe Clothing in

the Foundry," by Buell W. Nutt, The
Safety Equipment Service Co., Cleve-

land, Ohio.

Thursday, June 8

9.30 a.m. Molding Sand Research
Session.

"The Preparation of Steel Foundry
Sands," by S. H. 01 eland National En-
gineering Co-, Chicago.

"Establishing a Method of Testing for

Green Bonded Strength," by R. J. Doty,
Sivyer Steel Casting Oo., Milwaukee,

,
Wis.

* "Significance of Screen Test of Mold-
ing Sand," by H. A. Schwartz, National
Malleable Casting Co., Cleveland, Ohio.
Reports of Joint Committee of Amer-

ican Foundrymen's Association and Na-
tional Research Council Committees on
Molding Sand Research.

Friday, June 9

9.30 a.m. Malleable Cast Iron Session,

followed by General Business session.

"The Manufacture and Properties of

Refractories for Air Furnaces," by C.

E. Bales, Louisville, Fire Brick Co.,

Highland Park, Kentucky.

"The Behaviour of Fire Brick in Malle-

able Furnace Bungs," by H. G. Schur-

echt, Bureau of Mines, Columbus, Ohio.

"A European View of the Malleable

Problem," by T. Levoz, Association

Technique de Fonderie de France.

"Use of Carbon Dioxide Recorders in

Controlling Combustion of Powdered
Coal," by D. M. Scott, the T. H- Syming-
ton Co., Rochester, N. Y.
"Use of Pulverized Coal for Malleable

Foundries," by E. E. Griest, Chicago
Railway Equipment Co., Chicago.
"When and Where the Foundry should

Use Electric Heat," by E. F. Collins.

General Electric Co., Schenectady, N. Y.
Report of Committee on Malleable

Castings Specifications.

"The Relation of Temperature to the
Form and Character of Graphite Par-
ticles in the Graphitization of White
Cast Iron," by E. J. C. Fisher, Atlas Die
Casting Co., Worcester, Mass.

Aluminum and Other Non-Ferrous
Metals

Following the rule established at the
last two conventions the non-ferrous
metal department will be included and
will have sessions devoted entirely to

the non-ferrous field. The expression
"non-ferrous" is generally construed
to represent brass foundry practice, but
as a matter of fact it includes alumin-
um. Aluminum has now become so uni-

versally popular on account of its adapt-
ability to so many different lines

where light weight is required, that the
non-ferrous department has been di-

vided and sessions will be held epecially

for aluminum.

Need for Co-operation in the Alum-
inum-Alloy Foundry Industry

In foundry practice for light alumin-
um alloys, there is much need of great-
er exchange of ideas between foundry-
men and metallurgists connected with
the different plants in the industry, and
there is a definite need for systematic
investigations of a number of pressing
foundry and metallurgical problems.
While the non-ferrous end of the foun-
dry industry has not been so well taken
care of by the American Foundrymen's
Association as was warranted by its

importance, plans are in hand to

strengthen and broaden this section in

the scope of the activities of the Asso-
ciation.

With a view to increasing the inter-
est and obtaining the active co-opera-
ton of foundries making light alloy
castings, a tentative plan has been sug-
gested that the papers on aluminum-
alloy founding and related subjects
should be placed in one section for read-
ing at the June convention in Rochester,
and those on other non-ferrous subjects
are to be read at the other non-ferrous
session. With this plan in view, it is

urged that those engaged in the pro-
duction of aluminum-alloy castings, as
well as any interested in aluminum, ar-
range to attend the Session when the
papers on aluminum are read. It is

hoped that a representative gathering
will be on hand so that the needs of
the industry can be discussed at the
time and suggestions offered for papers
on light alloys for the following con-
vention.

The preparation of the non-ferrous
sessions of the program is being ar-
ranged by L. W. Mueller of the H.
Mueller Mfg. Co., Decatur, Illinois, and
R. J. Anderson, Metallurgist of the
Bureau of Mines Station, Pittsburgh,
Pa. At the two non-ferrous sessions of
the convention program the following
papers will be read:

Technical Control of McCook Field
Foundry—by E. H. Dix, Jr., McCook
Field, Dayton, O.

The Use of Secondary Metals in the
Brass Foundry—by C. T. Bragg, Michi-
gan Smelting and Refining Co., Detroit,

Mich.

Porosity of Non-Ferrous Metals—by
R. R. Clarke, Pittsburgh, Pa.

Two-part castings made in three-

part molds—by W. H. Parry, Brooklyn,

N. Y.

Aluminum and aluminum-alloy Melt-

ing Furnaces—by R. J. Anderson, Bur-
eau of Mines, Pittsburgh, Pa.

Melting Aluminum for Rolling into

Sheet—by J. A. Lange, Western Springs,

111.

Use of Secondary Aluminum Ingot
in Foundry Practice—by W. M. Weil,
National Smelting Co., Cleveland, Ohio.

An Investigation of "Segregation."

with a View to Preventing its Occu-
rence in Castings made of High-Lead
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Bronze—by Prof. R. E. Lee, Allegheny
College, Mcadville, Pa.

Association Arranges for Annual Ex-
change of Papers with European

Associations

A feature of this year's convention

which Will be appreciated is that of

having representatives of foreign coun-

tries read papers on how foundry work
is done in their countries.

Through the efforts of H. Cole Estep, •

formerly secretary and chairman of

the A. F. A. committee on papers, now
located at London, arrangements have

been completed with three of the most
prominent European Foundrymen's As-

sociations for an annual exchange of

technical papers.

This movement had its beginning in

1920 when an agreement was reached

with the Institution of British Foundry-

men, providing for each association to

be represented on the other's convention

program.
G. K. Elliott, metallurgist of the Lun-

kenheimer Co.. of Cincinnati had the

honor of being the first A. F. A. repre-

sentative to read a paper before the

British Institution, presenting a paper

before the 1921 convention on Gray

iron in the Electric Furnace. Enrique

Touceda, consulting metallurgist for

the Malleable Castings Manufacturer's

Associations will read a paper before

the 1922 British convention.

The Association Technique de Fon-

derie de France and the Association

Technique de Fonderie de Liege, the

foundrymen's associations of France

and Belgium respectively, have now
joined in the exchange arrangement, an

arrangement which will promote a

friendly exchange of ideas between the

leading foundrymen of the world.

As a result of this recent movement

the following European papers will be

presented at the 1922 Annual Conven-

tion of the American Foundrymen's

Association which will be held at Ro-

chester, N. Y. the week of June 5 to 9.

Belgian Method of making Type-

writer frames, by J. Leonard, President,

Association Technique de Fonderie de

Liege.

Paper by F. J. Cook, of Rudge and

Littley, Staffordshire, England, repre-

senting the Institution of British Foun-

drymen.
From the Association Tochn'aue dc

Fonderie de France, four papers.

Electric Furnaces, by R. Sylvany.

Side Blow Converters in the Foundry,

by T. Levoz.

Discussion of Triplex Process of

Making Malleable Castings, by T. Levoz.

Destruction and Reconstruction of

French Foundries, prepared by mem-

bers of the French Association.

In addition to the above exchange

papers, a paper on European Moldmg

Machine Practice, vs. American Mold-

ing Machine Practice by E. Ronceray

of Ph. Bmvillian and E. Ronceray,

Paris, will also be read.

Entertainment

I
1 will be noted that no session will

be held on the afternoon of Thursday,

June 8th. This is for the very good rea-

son that it would not be attended- The
entertainment committee, of which Mr.

H. G. Hetzler of North West Foundries,

Rochester, is the chairman, is sparing

no pains to have this part of the pro-

gramme to be one which will be remem-
bered. As pointed out in previous issues,

Rochester and the entire surroundings

revels in flowers and fruit, which will

be in full bloom during the convention

week. For the entertainment of the

ladies, the committee has arranged for

automobile drives on Tuesday through

some of the most beautiful of the sight-

seeing districts while the men are delv-

ing into the pros and cons of steel cast-

ings and side-blow converters, but the

real entertainment will be on Thursday
af:ernoon when both ladies and gentle-

men will enjoy a trip on Lake Ontario.

The steamship "Cayuga" of the Canada
Steamship Lines has been chartered

for the occasion.

The "Cayuga" is a twin screw steel

steamer, 315 feet in length and with a

carrying capacity of 2,150 passengers. It

plies regularly between Toronto and
Niagara River ports, and is the largest

and fastest passenger steamer on the

Great Lakes.

The excursion will start from the

mouth of the river at one o'clock and
will return about ten. Special cars will

start from the exhibition ground's and
pass most of the hotels, picking up pas-

sengers and delivering them to the dock.

The cars will also mee: the boat on its

return. The trip will extend across the

lake to the picturesque little city of Co-

bourg on the Canadian side. A pro-

gramme of amusements including vaude-
ville and dancing has been arranged. A
first-class orchestra will provide music
for the dancing. The American Legion
band of Rochester will entertain the

crowd during the entire afternoon and
evening. Luncheon and supper will both

be provided aboard the boat.

Water connection between Rochester
and Cobourg is the only one which oper-

ates continuously throughout the year,

and visitors from inland poin s will have
an opportunity to observe how traffic is

carried on between the two nations with
this forty-mile barrier of water lying

between. Cobourg is a thriving little

place but is noted principally as a

beauty spot for summer resorters. The
stop in Cobourg will, however, not be of

very long duration, as it is the boat ride

and the amusement on board the boat
that are to be the main attractions.

The Banquet

The banquet which invariably accom-
panies the convention will be in evidence

on this occasion and will, as usual be a

leading at raction. Foundrymen as a
rule manage to do justice to this type of
entertainment.

Keep crowding your business at high
rressu-e and you will soon need more
• com for your business and more help
to run it.

CANADA AND THE UNITED
STATES

On Monday, April 5th, every foundry-

.nan in Canada, if he sees fit to accept

the invitation, will be a welcome guest

at the convention of the American
Foundrymen's Association to be held at

Rochester, N. Y., U. S. A., during the

entire week beginning with that date.

It must be remembered that the term
"American" used in connection with the

conventions means North American,
which includes Canada. It must also

be remembered that while the conven-
tion is being held in an United States

city, it is not always thus. The foundry-
men's convention has been held in Can-
ada, and will be held here again. It

must also be remembered that the Board
of Directors also includes Canadians

—

not one for luck, but more than one,

so that all things considered this is truly

a North American Foundrymen's Con-
vention, and Canadians who attend are
to realize that they are of equal im-
portance with our neighbors to the south.

But apart from the convention, we are
only sojourners in a foreign land, and
we must deport oui selves as such. Don't
whisper in each other's ears about the

noticeable preponderance in the num-
ber of U. S. flags which will be display-

ed. Remember that you will be in the

United States and that the star spangled
banner is the flag of their country, and
all others must be conspicuous by their

absence to a very considerable extent.

If a flag represents anything, it repre-
sents the country that owns it, and when
in the United States expect to see the
stars and stripes and you will not be
disappointed. The decorations in the
convention halls and banquet halls will

likely be interspersed with flags of other
nations, but the number of these will

be at the discretion of the decorator,
so we will forget about flags and get
back to our subject.

In spite of all the tariff walls which
either Canada or the United States can
erect to block the natural trend of com-
merce between the two countries, these
two nations continue to trade, and will

continue to trade with each other, and
why should they not? Our geogra-
phical positions make us most likely

customers for each other, we are de-
scended from the same ancestry, we
talk the same language, we have the
same habits and customs, and in fact
our every walk in life is the same with
very few exceptions. Now these excep-
tions are what we want to investigate.
"In the beginning God created the
heavens and the earth," and while he
was creating the United States, he
created Canada at the same time. In
the year 1492 Christopner Columbus
discovered America, but he did not dis-

cover either the United States or Can-
ada. He did, however, open the way for
others to discover both at about the
same time, and right from this point
begins one of the exceptions which we

(Continued on Page 33)
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want to investigate. Why did the

United States become a great, hustling

manufacturing nation, while Canada

was content to remain in the back-

gTound? Was it because they had • a

better climate? Some people think it

was, but do facts bear out this conten-

tion? The most populous states in the

union are- those along the northern

boundry, and facing the Great Lakes,

while their largest cities are in the

border states, and an enormous propor-

tion of their manufacturing is done in

this northern part of the country, the

climate of which is practically the same

as that of Canada. Their largest city,

arid for that matter the world's largest,

has a climate which is more unbearably

cold in the winter time than anything

which Canada can produce, and their

snow storms and wind storms don't have

to come to Canada for instructions.

No, it is not their climate which has

made them, judging from present ap-

pearances, but if we look back we will

see that it was the climate which gave

them the start. The Southern States

have a mild and attractive climate,

where semi-tropical fruit is raised, and
where most of the world's supply of

cotton is raised. These natural ad-

vantages, aided by the free labor of the

slaves which were formerly employed,
got them on the map in good shape, and
gave them a population which made
manufacturing on their own hook look

tempting. They had the ambition and
they went to it, but they did not shove
the manufacturing business in the

south as they did in the north. The mild

climate of the south did not seem to

attract the manufacturers as did the

more rigorous climate of the north.

However, they made good, and we, on
this side of the line seem to fear them,
but if we ask ourselves the question

"why" we are lost for an answer. It

does not seem like a very proud boast
to have to say that we can not compete
with them, but it seems as though many
of us are inclined that way, but Canada
is awaking, and during the last ten

years has made more progress than in

any decade in its history, and it is a

safe prediction that the next ten years
will show a still greater forward stride.

But the United States will still continue
to supply many of Canada's wants for

years yet to come. It is partly for this

reason that we attend the convention

—

to see what they have that we want. We
also have other reasons—to show them
what we are, and what we represent.
Canada is the nation of the 20th cen-
tury, and all eyes are on Canada, so let

us show ourselves worthy of every op-
portunity. Canada must and will forge
ahead from now on.

The Iron Situation Must Be Faced Courageously

Failing Government Subsidy, Might be Good
Business on Government's Part to Equip Scien-

1 tific Bureau Placed at Service of Trade

JOHN D. McCALUM

The St. Maurice Paper Co., Cap. de
la. Madeline, Que., is planning an ex-

tension to their mill which will cost
about $2,000,000. M. Baribeau of the
same place is contemplating the erection

of an aluminum factory which will cost
a:ound $10,000.

Yesterday was the iron age, to-day is

the iron age and to-morrow will con-

t.nue to be the iron age, until such time

as we find a suitable substitute for

iron. With this thought firmly planted

in our minds, let us go forward with our

iron projects, in the sure conviction that,

by scientific and business-like methods

we may emerge from the agricultural

state to the industrial state, as was the

transition in Great Britain, United

States, and Germany, the leading iron

producers of the world. Power, prestige,

and wealth (if history speaks truly) are

sure to follow in the wake of the iron

industry, by the nations carrying it on

extensively.

If we cannot translate Canada's vast

resources in iron and coal by bold initi-

ative and co-operative effort, into dol-

lars and cents, these vast resources are
of no use to us, to reduce the ZV2 billion

nat'onal debt, hanging over our heads.

Figures issued by the Canadian Bur-
eau of Statistics, for the year 1921,

shew that we exported iron products to

the value of $84,504,821, but against

this we imported iron products worth
$255,445,012. It is quite clear our new
army of Trade Commissioners were not

asked to find for us a market for the

surplus—which, of course, was nil. In-

stead of which, it is also quite clear, we
did not manufacture enough for home
consumption by $170,940,191 worth,

which looks like business suicide, by a

nation whose resources have been prov-

ed vastljy greater than those figures

show.
Pig-iron production over the same

period was1 correspondingly somnambu-
lent only 695,000 short tons were manu-
factured against 1,090,318 short tons for

1920.

In point of fact, the official figures

for the iron trade during 1921, allow-

ing for the bad trade year, make a sor-

rowful story, and would seem to indicate

that we have failed to do in peace-time,

what we so ably did in war-time.

The situation must be faced courage-

ously and without pessimism but strict-

ly according to facts. Various theories

have been advanced, as regarding the
iron movement on a large scalie. If the

initial remedy lies in the encouragement
of timid capital, by a system of tempor-
ary government bonusing, it might go
far to give the iron trade a fair start.

This has, for some considerable time,

been advocated on the floor of the House
of Commons, at Ottawa; but instead of

giving the whole bonus, as has been ad-

vocated, to the mine-owner, it is per-

fectly feasible that, by splitting the

bonus between the mine-owner and the

blast-furnace owner, the manufacturing

end would get an impetus, that other-

wise would not happen. It is the manu-
facturing end we are most concerned

with, as being the reat revenue produ-

cer in the trade.

It is no more unreasonable to ask Gov-

ernment aid for the iron trade, than it

is to ask it for agriculture.

Failing a government subsidy of an

attractive nature, it might be good busi-

ness, on the Government's part, to

equ'p a scientific bureau, placed at the

service of the trade, to deal with the

many problems, at present confronting

Canadian metallurgists. The want of

such a bureau, may have a direct bear-

ing on the reluctance of capitalists, to

enter into an enterprise, which from

want of exact data would seem to hold

too much of an element of failure.

In the absence of coal-fields, conveni-

ently situated to our iron ore belts, it is

to our advantage to use, in our instance,

all the electric power possible. Whether

electricity can be adapted to iron-

smelting, has not yet been conclusively

proved. The electric smeUer has been

under discussion for some time, but ex-

periments have been carried out on such

a small scale, and at widely separate

points, that at present we have no reli-

able data to lead us to believe that the

electric smelter can reduce iron ores of

known analysis, to produce pig-iron, of

the expected grade and quality. All we

do know at present, of the adaptability

of electricity to the iron smeilter is, that

it can take the place of coal and coke

as a reducing a^ent. This evidence is

entirely unsatisfactory to the iron-mas-

ter, who would hesitate to erect and op-

erate an ?lectr> sm:' 1- giving r =-.lt;

in iron, of a kind different from the

grade desired. A round-table talk

amongst the iron authorities of the Do-

minion would be helpful, in discussing,

in a frank manner, those questions re~

quiring immediate attention. Some of

the matters of moment are the best me-

thod of dealing with our low grade

ores; the possibility of competing in the

foreign market, with our neighbours in

the United States; some plan wh»reby

our workmen may be able to get the

necessary scientific training, to ensure

successful operation; plotting out cer-

tain districts, to be fostered and de-

veloped, as Canada's future iron centres,

and generally forming pCans, based on

the experience and methods of those

nations successfully carrying on the

iron trade, so that failure may be made

impossible.

When we once get a good start, and

get the iron in our blood (so to speak)

it will prove the best tonic poss'ble for

a financially obligated, and over-bur-

dened Canada.

There is a very narrow line between

success and failure. Which side of the

line are yc-u on?
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Cast;Iron Water Pipe Made by de Lavaud Process
Melted Metal Poured Into Revolving Mold is Deposited by
Centrifugal Force Against the Wall of the Mold—Makes a

Dense Grained Homogeneous Casting

THROUGH the courtesy of Mr. Gor-

don Perry, president of the Na-
tional Iron Corporation, Toronto,

a representative of Canadian Foundry-

man has been privileged to- view person-

ally the pouring of cast iron water
pipes in a permanent mold without a

core, and also to inspect the molds and
mode of operation.

This company has a fully equipped
and thoroughly up-to-date pipe foundry
for the production of sand molded pipe,

and in addition has three sizes of ma-
chine for the manufacture of pipe by the

de Lavaud process. The sizes which are

made by machine are four, six and eight

inch diameter. The larger sizes are still

made in sand, but will probably be
changed over in due course.

The manufacture of cast iron pipe

for waterworks purposes is a line of

All of this adds to the work of mold-

ing the pipes.

Water pipes when in service must be

perfectly tight and sound enough to

stand the high pressure to which they

are subjected.

In the illustration Fig. 1, will be seen

the de Lavaud machine which with the

process of casting will be described. In

accordance with the laws of centrifugal

force, a body involving or travelling in

a circular course tends to move itself

in the outside extremity of the circle.

The more rapidly it is revolved the

greater is the force which impels it to

the outer wall of its confine. This is

the principle on which the machine
works. Centrifugal force has been used

in making piston ring blanks and sim-

ilarly simple castings but to successful-

ly cast a long pipe with the uneven de-

Fig. 1.—14 inch De Lavaud Pipe immediately after leaving machine.

foundry work which is perhaps underes-

timated by the average citizen as every
little country village must have its water
system, and every extension in the

larger centres must be accompanied by
a corresponding extension of the water
mains, so that the manufacture of the

pipes can truthfully be classed as pro-

duction work. The method which pro-

duces the greatest output with the least

expense is the method which receives

first consideration provided the quality

is what it should be.

The usual method is to mold the pipe

on end in spnd, but this method will not

be described in the present article. Water
pipe, it will be remembered, is not plain

straight pipe of even thickness, but is

made with a heavy bell mouth at one
end to receive the spigot of Mie next
pipe. This bell mouth has an undercut
groove in it, while the other end has
a bead to correspond- This groove and
bead are to act as anchorage for the
lead which will be poured and caulked
into "he joint to prevent it from leak-
in-.

sign just mentioned required an entire-

ly different arrangement.

It was in 1914 that M. de Lavaud, a

native of France and a graduate of

L'Ecole Nationale des Points et Chaus-

sees, but at that time a resident of Sao
Paulo, in Brazil, conceived the idea that

cast iron pipe might be commercially
manufactured by the centrifugal pro-

cess. Since then he has devoted him-
self to perfecting the method, and it

may now be said that the real difficul-

ties have been overcome, but while it

looks to be a simple contrivance it was
not arrived at without the expenditure
of enormous sums of money as well as

years of effort. It is said that the
experimental work has involved the ex-
penditure of upwards of $750,000.

Nature of Process

The process utilizes the centrifugal

force which rotation develops in a re-

volving mass, to compel molten iron to

line itself in a shell of uniform thick-

ness on the inside of a horizontal water-
coo'.ed rotating cylinder, the inside dia-

meter of which is the same as the out-

side diameter of the pipe to be manufac-

tured, or in other words the rotating

cylinder is the shape on the inside, that

the pipe to be made, will be on the out-

side, the same as it would be if made
of sand. The cylindrical mold is re-

volved on its axis by an impulse water

wheel integral with itself, and is flared

at one end to give the proper contour

to the bell-mouthed end. The mold re-

volves in a cylindrical stationary cas-

ing, shown to the left in the illustra-

tion Fig. 1, and is supported at two
points in its length by two pairs of

friction rollers which are carried on the

inside of this casing. The shape between
the mold and the casing is kept full of

circulating water, which flows through
this cavity at nominal pressure only.

This water is to keep the mold from get-

ting overheated from the melted iron

being continually poured into it. The
mold, not only requires to be the proper

shape for the outside of the pipe, but it

must have an internal flange at each

end to regulate the thickness. If the

pipe is to be half an inch thick the

flange must extend inward for half an
inch. If too much metal is poured in

it will only make the casing the thick-

ness which the flange holds in and the

balance will flow out. From this it will

be seen that whatever is the inside dia-

meter of the flange at the small end
of the pipe, it must be the same at the

other end, and as a consequence the in-

side diameter of the pipe would be par-

allel right through the entire length. To
overcome this a core is placed in the

end to form the bell. This is the only

core employed in the entire process and
this, incidentally, provides, the under-
cut channel for holding the lead, as well

as the bell mouth. The machine, as

will be seen in the illustration has a bed

similar to a lathe. The pipe shewn is

one which has just been made. If the

mold which is shown at the left of the

machine had been at the right the pour-

ing arrangement could be seen. It con-

sists of a trough the length of the pipe

and fastened at the end next to the

cupola. This trough is lined the same as

the trough of the cupola. The metal

is supplied to this trough by a tilting

ladle operated by hydraulic pressure.

When about to pour a pipe the mold is

placed as shown in the engraving, at

which position the extreme end of the

trough where it is shewn slightly bent

downwards will be at the beginning of

the bell. The wa'er power is turned on

and the mold revolves at the proper
speed, which is about one thousand feet

per minute- As soon as the proper

speed is gained the metal is poured in.

As soon as the bell is filled the mold
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automatically moves forward, allowing

the metal to "be distributed uniformly.

The revolving of the mold, the forward

movement of the same, and the tilting

of the pouring ladle are all done by
water power, accurately gauged so that

the iron cannot be other than evenly and
properly distributed throughout the en-

tire casting. As soon as the proper
amount of iron has been poured to fill

the mold the pouring stops and the mold
is allowed to continue revolving for a

few seconds, which is all that is re-

quired, after which a stop arrangement
is dropped into position to prevent the

pipe from following the mold on its

return trip. The bell end of the mold
will of course have to be removed to

allow the pipe to slip out. The mold is

all portions are subjected to, as nearly

as possible, the same flame intensity.

The operation is controlled with the aid

of pyrometers- The pipes are taken

from the furnace after six or seven min-

utes' exposure to the flame and are al-

lowed to cool in still air. The result

is that while it is almost impossible to

touch the outer surface with an ordin-

ary file before heat treating, there is

little if any difference in the hardness,

inside and out, after the annealing pro-

cess has been completed. Thisi process

must not be confused with that of

annealing malleable iron which takes

several days to accomplish. Malleable

iron castings are made from white hard

pig iron while the pipes are made from
first-class soft pig iron.

In order to learn the effects on the

metal, samples from the same heat were
taken from machine cast and sand mold-
ed pipes. These samples were tested

and the following results obtained- The
analyses, as will be seen, were substan-

; ially the same in both samples. Five

constituents only, were reported on.

Constituent. Machine-Made Pipe Sand Mould

Carbon 3.45%
Manganese 49%
Sulphur 053%
Phosphorus 568%
Silicon 2.48%

Pipe
3.67%
-61%
.044%
.654%
2.00%

tensile stress in the metal of the pipe

equal to 13,900 lb. per sq. in. Recent

researches in the field of electro-chem-

istry have established pretty well the

principle that a metal which is homo-
geneous in its structure and properties is

not likely to develop those differences of

electric potential that make for corro-

sion in service. The very homogeneous
structure characteristic of de Lavaud
metal would indicate that pipe made
therefrom will possess high capacity to

resist corrosion, especially in under-
ground service. The results of the la-

boratory enquiry on the whole are very

favorable to the machine process and the

quality of the metal produced thereby.

Because of the general smoothness of

the interior of the bore, the hydraulic

properties should be very good indeed.

Made in Canada

The Canadian rights for the manu-
facture of pipe by the de Lavaud process

are held by the National Iron Corpora-

tion, in whose plant a very great deal

of the development work resulting in the

present state of the art, was carried out.

The rights for the British Empire, ex-

clusive of Canada, are held by the Stan-

ton Ironworks of Nottingham, England.

This firm which is said to be the largest

V

Fig. 2—Trough which extends entire length of the pipe, pouring the furthest end first.

now returned to its original position,

preparatory to pouring another pipe.

The shrinkage of the metal allows the

newly made casting to slip easily from
the mold onto the skids shown in the

illustration. The entire operation, can

be quite easily accomplished in three

minutes but on an all-day run the gang
of seven men, which includes the cupola

man will turn out 14 complete pipes per

hour. When the pipe is delivered to the

position in which it is shown it is prac-

tically complete, as there is no cleaning

to be done excepting the o^ne core which
forms the inside of the bell.

Because of the fact that the iron

solidifies in contact with a water-cooled
iron mold, the surface will be to a very
slight degree chilled, to perhaps a depth
of 1/32 of an inch. This would in no
way weaken or injure the casting but it

might make trouble for the drill when
tapping for house services, and it might
also have a slight straining effect on the
casting. To overcome any possibility of
trouble all the pipes are annealed. When
everything is running smoothly the pipes
are put in the annealing furnace red
hot, just as they come from the mold,
but this is not necessary although it is

a saving. The annealing furnace is of
the muffle type and oil fired. The pipes
are fed in by an ingenious device which
rotates them as they advance, so that

The machine-made casting exhibits

a close-grained dark gray fracture free

from blow holes, as will be shown by

test . The metal machines freely, and
if there is any difference in hardness be-

tween the outer and inner surfaces, it

can only be recognized by the aid of the

Brinell hardness testing machine-

Roughly, the tensile strength of speci-

mens cut from the machine-made pipe

was 2.3 times as great as that found
for specimens cut from sand mould pipes.

Similarly, the ratio of strengths in

cross-bending and the capacity to resist

shock were 1.9 to 1 and 2.0 to 1 respect-

ively in favor of the machine-made pro-

duct. The so-called resistance to shock,

it will be remembered, is really the

measure of the capacity of the material

to absorb work for energy, and is often

expressed in inch-pounds per cubic inch.

The modulus of elasticity (Young's
modulus), is a measure of the rigidity

or stiffness of the material and was
found for both classes of material.

Briefly, the value of this coefficient was
2/3 greater for machine-made pipe than
fcr specimens cut from pipes made in the
ordinary way. That a 6-in. pipe with
walls 0-28 in. thick can sustain an in-

ternal hydrostatic pressure of 1,250 lb.

per sq. in. without failure proves its

fitness for service. This pressure pro-

duced, by computation, a circumferential

manufacturer of cast iron pipe in the

world, is putting on the market imme-
diately, 4-in., 6-in., 8-in., and 12-in. pipe,

and expects to be operating ten machines

by the end of the present year. The
Stanton Ironworks in addition to supply-

ing a considerable portion of the needs

of the United Kingdom, ships annually

a very large tonnage to India and other

British dependencies. The erection of

local plants to supply some of these

distant markets is a very possible and
indeed a probable future development.

The manufacturing rights for Japan,

China and Siberia have been acquired

by a Japanese company, Tsuda and Co.,

of Osaka, Japan. This would seem to

be a market of very respectable imme-
diate proportions and of wonderful pos-

sibilities'.

The history of invention has shown
that many of those discoveries which
have exerted epochal influence in indus-

try have been the result of accident

rather than of patient, purposeful work
directed towards a specific objective; and
that usually the person with the orig-

inal inspiration is not the one to develop
the pro-cess or appliance for commercial
use- The de Lavaud process of making
pipe seems to have been an exception to

this rule. A trained technician, believing
that perfection had not yet been attain-

(Continued on page 33)
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10 32 Type D.

with open end

frame and adjust-

able steel side

rails for different

lenjfth and width

of pattern plates.

14-42 Combination Duplex Portable Jolt, Squeeze
and pattern drawing device. This combination
can be made up with three different types of
heads or drawirut device*

Closed

10 - 32 Nicholls'
Combination
Power and Jolt
Squeezer, Type B.

DESCRIPTION OF THE 14-42 DUPLEX
PORTABLE MACHINE

THIS machine is built for making principally a cope and drag on the one

machine. There are two quick adjustable screw heads so that you can

readily adjust them in height for different depths of copes and drags. In

many cases the cope can be made on a split pattern plate attached on the

jolt head and the drag can be made on the right hand side and rolled over

before squeezing and the pattern drawn with the electro magnetic drawing

device, both halves be :.ng squeezed at the same time. The squeeze is made on

the up stroke of the piston and the draw on the magnetic side will be made
while the mold is withdrawing on the return downward stroke of the piston

by gravity. The valve is placed low and has a horizontal handle and can be

stai-ted jolting very conveniently by the operator with the side of his knee.

The position of this valve also permits without interference, for the

operator, to roll over the drag either from the front or right side, as when
the head is thrown out the end will be open.

This machine has sufficient large piston areas, has a 6" jolt and a 14"

squeeze and all parts are made up to our regular standard, made of semi-
steel castings. All castings are rough machined and finished in grinders,
also the pins, bushings, contact and drawing parts are of steel hardened
and ground and it is covered by our regular guarantee to keep them up
for ten per cent, a year of their cost.

Every operation of the machine is accurately and mechanically done.

This machine is intended for a long narrow floor so to minimize the
distance in which the sand, empty flask and mo'ds have to hi carried.

WM. H. NICHOLLS CO., Inc.
C-10 College Place, Brooklyn, N. Y. 10108 Detroit Ave., Cleveland

Manufacturers for France, Italy, Belgium, Spain and Switzerland, Claenzer & Perreaud, 18 Faubourg du Temple, Paris, France _j
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Floor seen* with 12-At Type D Duplex Portable.

DESCRIPTION OF 12-36 TYPE D DUPLEX PORTABLE

THIS Machine comprises two of our 12-36 Type D. stripping plate molding machines
made up special and mounted on a base that is portable. In connection with this, we
use a riddle, sand conveyor, a double boot hopper with sand gates.

The machines are set down lower than our standard machines but are about ten feet high
to the top of the hopper. It is self contained and runs on four wheels and on one job that we
have worked out we have increased the production over 200% and is built especially for
large production jobs for foundries where they do not have sand or mold conveyors.

This machine is intended for a long narrow floor about twenty feet wide by eighty feet
long and the molds are shaken oiit and the sand piled in a row the length of the floor and
through the middle. One man shovels the sand into the riddle which cleans and thoroughly

mixes it, this man
also has time to put
on one flask and
asset the operations,
the sand is then con-
veyed into the hop-
per, dropped into the
flask and made into
molds and set on the
floor directly in front
of the machine as it

travels along on rails

which are bedded in a
good solid concrete
floor. Wthen the molds
are shaken out the
flasks are also placed
'in two long rows.
on each side of the
sand heaps, copes on
one side, drags on the
other and as the
machine moves along
the location of the
sand heap, the flask
and the floor space
for putting down the
molds, requires the
smallest amount of
handling and the
minimum distance to

travel.

12-36 Trpe D. Duplex Portable.
10-J1 Type E Jolt Squeeze and Electric

drawing device.

WM. H. NICHOLLS CO., Inc.
8-10 College Place, Brooklyn, N. Y. 10108 Detroit Ave., Cleveland

Manufacturers for France , Italy, Belgium, Spain and Switzerland, Glaenzer & Perreaud, 18 Faubourg du Temple, Paris, France
For further information send for catalogue.
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Heavy Casting has Shrink Hole Under Main Riser
Different Methods of Molding Heavy Shaft to Prevent Shrink
Hole Under Riser—Heavy End Slightly Elevated is Recommend-

ed—One Riser Only is Also Advised

THE following question has been
received by our letter-box depart-
ment, but being rather a large

proposition I have decided to put it by
itself and endeavor to answer it from
my own experience as well as from the
ordinary run of foundry practice.—Ed-
itor.

Editor Canadian Foundryman:—We
are enclosing a sketch of a cast iron
shaft we have been making, and while
some of them are apparently solid and
sound, others have shown a large shrink
hole under center riser, of which there
were three.

A shaft or roll of such dimensions

would certainly be better if poured on

end, but you would have the same trouble

to contend with in guarding against

shrink hole under the riser as well as

dirt in the top end.

Castings of this kind are usually made
with a lot of surplus length when cast

on end, and this extra length is cut off

in the machine shop, thereby removing
all dirty, and shrunken metal.

No matter how the mold is made the
riser must be kept in a fluid state until

after the casting is set or else it will do
more harm than good. A casting never

Fig-. 1.

—

Casting which showed shrink under center feeding head.

We realize the proper way to make
this would be to cast it on end, but as we
have been making this on the side for
years with fairly good success, and our
equipment is to make it in this way, we
do not want to go to the expense of mak-
ing new equipment if it can be avoided-

We have been ramming them on their

side in dry sand and running them
through whirl runner on one end, the
end risers being fed part of the time,
and the center one as long as we could
get it to take iron. We have decided to
cast it on incline running it on low end
and putting large feeder on piece at
top end to be cut off.

What is your opinion of this job?

The mixture runs about as follows:

—

silicon 1.50 to 1.70, manganese .45 to .50,

phosphorous .500 to .575, sulphur .105 to
.115, using 200 pounds of boiler plate
cuttings per ton.

Kindly let us have any suggestion you
can regarding this and oblige.

Answer:—Your metal mixture is all

right and your equipment is also all

right if you have been getting good
castings some time, so the fault is un-
doubtedly in the management.

draws out of shape until some portion
of it is turning from a fluid to a solid

state, after which the portion which sets

first continues to shrink and draw away
from the portion which is still fluid.

The metal immediately under the riser

is always the hottest metal in the cast-

ing, unless it is possible to keep the
riser itself fluid with fresh iron from
the furnace. The metal surrounding this

spot, as it cools and shrinks draws from

the hot metal which is entering through

the riser. If by any means the riser

becomes choked before the last bit of

metal under it is set, there is nothing

for this bit to draw from as it cools and

shrinks so it either pulls itself apart

in all directions or else settles from the

top, which latter it is most likely to do

in a heavy piece, showing after the riser

is broken off. Your method should give

good results if properly handled. It would

be better to have the neck of your riser

larger, even though it leaves a larger

chunk to turn off- If ycu only lose one

casting in a hundred it will cost you
more than the turning down of these

luimps.

Other Ways of Molding

There are other ways of molding this

class of work. In Fig. 2 will be seen a

method which has many advocates.

Place a riser at each end, beyond the

pattern and have a channel cut from
this riser into the mold. This channel
may be very heavy, if fileted where it

joins the casting, as it will break from
the flat end more easily than from the
curved top of the casting. The gate will

be at the side as shown. A single gate
would do but two works well. These
should be about an inch wide and reach
from the parting to the bottom of the
casting. They may be joined together

Fig. 2.—Same casting gated on the side and
poured on incline. Riser could

with riser on each end. Fig. 3.—Casting
be at end similar to Fig. 2.
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and have one large sprue or there may
be a sprue for each one, set a little to

one side of the gate to 'break the force

of the metal when dropping down, the

two being connected by the pouring

basin on top of the mold.

Still Another Way
A third way, and the one which I per-

sonally prefer is to do similar to what
you suggest, but perhaps not exactly

the same. Most molders in raising one

end of a mold will raise the end contain-

ing the lighter portion of the casting,

for what reason they are not able to ex-

plain. To make a sound casting it is

desirable to have the metal set first

at the bottom and have the fluid metal

above it automatically supply the

shrinkage deficiency. This can be best

accomplished by having the lightest

part at the lower end- This lighter part
will naturally cool first, no matter where
located. By having it at the lower
end, the extreme top will be the last to

congeal, and this can be fed from a
heavy riser. No matter how the mold is

made the riser must be heavy enough
to remain open until the cast is set, and
high enough to give pressure sufficient

to force the fluid metal into that which
is congealing.

A point worthy of consideration is

that of the number of risers employed.
This has been a subject of much con-

tention and argument ever (since molding
has been practised and it does not seem
to be settled yet, but I am staunch for

the argument that one riser is all that
is required. I claim that the riser on
the small end of Fig. 2 could be elim-
inated and cause no bad effect, although
being poured on the level and gated at
the middle gives it the appearance of
usefulness. The fact that your two end
risers, when broken off showed sound
metal, although the feeding had been
abandoned just when it would be expect-
ed to be most useful is evidence that
they were of no use there in the first

place, and that your center riser had to
do the work which the end ones were in-

tended to do. If the center riser had
been of sufficient diameter at its small-
est part to remain open until the casting
was set you would have had a sound
tasting.

Another point which should be borne
in mind in pouring heavy castings is

that as soon as the iron starts to come
up 'he riser, pouring should be stopped.
If there are a few inches in the riser it

can be left for several minutes or until

the iron in the casting begins to get
sluggish, after which the riser should be
filled with white hot iron from the cupola
and feeding the casting begin. If this
policy is pursued and the method shown
in Fig. 3 adopted I will guarantee one
hundred sound castings out of every
hundred molds.

Timely Comments on Casting Problems
In Like Manner to the Previous Article, if the
Casting Sets From the Bottom Upward it Will Be

Sound

When you make a mistake chalk it

down on the inside of your cranium and
thereby avoid repeating the same bit of
foolishness.

During the last few months we have
been publishing articles on the manu-
facture of propellers, principally in

England and among the articles was a

paper read at a convention of marine

engineers by a Mr. Lambert, in which he

described the foundryman's part. It will

not be necessary to enumerate the dif-

ferent points brought out, as our readers

are already familiar with them. The dis-

cussions which always follow the read-

ing of a paper are, however, interesting

and some of those which followed this

paper will be in order. Some of those

who took part were foundrymen and
some were marine men and their stories

bring out some interesting facts.

Mr. A. T. Quelch, B. Sc, 0. B. E. was
the first to respond with the following:

Having been employed in the making
of propellers, and propeller blades for

the past thirteen years, and being natur-

ally very interested in the subject, I

thank Mr. Lambert for the very instruc-

tive paper he has brought before us.

There are one or two points, however,
with which I do not altogether agree:

these may be placed in the following or-

der:

—

Mr. Lambert says "Lightening cham-
bers in a boss are, if possible, to be
avoided because they prevent the ade-

quate feeding of the metal to the

blades." My experience, however, has
been, if this "Lightening" is carried out

judiciously, instead of preventing the

feeding of the metal to the blades it

rather tended to help the feeding of the
blades. If the coring of the boss is car-

ried well down to the after end, that is

to say, the lower end of the boss in the

casting position, it would ensure the

metal at the lower end of the boss set-

ting up first and the hot feeding metal
put into the head would get to the thick-

est part of the blade, which is half way
down the boss and you would get a sound
job. Where there is a heavy uncored
boss it is difficult to prevent the feeding
operations simply pumping the metal up
and down in the boss. In regard to the

preparation of the molds for large solid

propellers I would not advocate the
moulding of these on loose moulding
plates, but I prefer my own method of

moulding them in pits. The weight of the
large moulding plate, together with the

weight of the brickwork, etc., forming
the lower half of the mould, is very con-

siderable and if you start lifting this

about there would be considerable fear

that some distortion of the mould might
occur, especially when exposed to altera-

tions of temperature in drying. Then
there would be a difficulty in resting

your plate correctly again in position in

the foundry. It seems to me preferable

in the case of these very large propel-

lers to mould in pits and leave the

bottom half of the mould exactly as

built there, on a solid foundation, and
do all the drying of the lower half of the

mould, and the preliminary drying of

the top half also inside the pits, by
coke fires and covering over with cor-

rugated sheets; on parting the mould
the top parts of the mould are removed
and finally dried in the drying stoves.

I have had considerable experience of

heavy solid propellers, having made four

working and four spare propellers for

H. M. S. "Hood," which were, I believe,

the heaviest solid propellers yet made,

the finished and balanced weight of

these being just under twenty tons. I

also made the solid propellers for the

"Mauretania" and "Lusitania" finished

weight about 18% tons, and those for

the "Aquitania," "Imperator" and "Vat-

erland," all about 16 tons finished

weight, so that involves some little ex-

perience in this line of work.

Mr. R. Northover, who spoke next

said:—Although Mr. Lambert has given

us a very good idea this evening of the

manufacture of marine propellers,

nevertheless, from a metallurgical point

of view, the progress we have made in

recent years can hardly be looked upon

as highly satisfactory. If we go back

through the history of manganese
bronze we find that it is nearly half a

century ago that Parsons first thought

of the idea of adding iron and various

other metals to copper and zinc, and

in thereby producing a metal which gave

physical tests quite double that of or-

dinary brass. Since that time we metal-

lurgists have really done very little. We
have correlated, amplified, altered and

explained by means of the microscope

and chemical balance other people's

facts, but we have really not achieved

anything at all. This may sound pecul-

iar, but at the same time it seems to me
quite true.

We have today no answer in the non-

ferrous world to the steel man who asks

for an 80 ton bronze. Before we are to

make the next large step of progress

metallurgists must have their attention

directed to something far superior than

what is so well misnamed "manganese-

bronze." This something is bound to

come, we do not know how, as we are

at present only in the position that we
must admit that we have just about

learned what we still have to learn. As to

the estimation of mechanical tests be-

forehand by the appearance of the alloy

under the microscope one has no hesi-

tation in saying that providing the

chemical composition is known exactly

one can give a very fair prediction of

what the tests would be, unless one
knows the chemical composition it is

quite impossible to give even a fair idea,

as, for instance, the appearance of a
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pure beta "manganese-bronze" and a
pure beta brass are very similar and
would have tests varying by many tons
in tensile strength.

Concerning the thermal treatment of
large castings, such as propellers, this
is an important point, as castings of
such large bulk take a considerable time
to cool, whereas small castings do not do
so, which fact presents a very definite
problem and one requiring much atten-
tion and skill. There seems to be a large
future for the metallurgist in bringing
his skill to help that of the foundryman
in the operation known as "thermal
treatment," and it would seem very pos-
sible that by producing in the bronze
certain special microscopical constitu-
ents also denoted by Greek letters and
other than alpha and beta, that the
metallurgist of the future would be able
to assist the foundryman in this opera-
tion of thermal treatment. I cannot go
into this particular matter more fully
owing to the nature of the paper and
the shortage of time, but it seems that
there is certainly much to be done in

the directions 1 suggest.

Mr. W. McLaren had the following to
say: This is not a paper that the ordin-
ary marine engineer can discuss. I have
been very pleased to hear it read, and
Mr. Lambert is to be congratulated on
taking such patience, and going through
every item. I did not think there was
so much in the moulding of a propeller,
but when we hear of the casting of 20-
ton propellers there is no doubt there is

a great deal in it. We had a propeller
question here a few months ago and it

was surprising to me, in regard to the
boss, that some method has not been
found to get rid of this enormous
amount of metal. I remember once go-
ing through the Suez Canal when we
stripped the propeller and had only
about 18 inches left. We could go about
half-speed, with the engines going at
normal full speed, and I just thought,
from then to now, that if we had had a
smaller boss on that propeller we should
have been able to do something like our
original speed. That is one of the se-
crets that is seemingly wanting in pro-
peller design. Cut the large boss down
and get more of the most effective part
of the screw, which is at the root of the
blade, where it seems to me there is

more solid water and less air. If, say, a
dozen ships were to be fitted for a cer-
tain service it would be a good plan to
find out the propeller that will give an
equal and the highest efficiency in work-
ing instead of the crude method gener-
ally adopted. I do not know what the
standard ships have produced, whether
they have all the same speed and all a
standard propeller. No doubt if you can
afford it the bronze propeller is the
one.

Mr. A. F. Gibbs said: As a practical

moulder I say that in regard to lighten-
ing out of the hub of the propeller I do
not agree with Mr. Lambert that it is

not advisable to core this out. It might

be advantageous if one could guarantee
that solidification would take place in
every part of the hub or boss at the
same time, and thus there would be no
separation out of any eutectic, which
otherwise there would be. Then again
with lightening cores you would have
undoubtedly planes of weakness when
thi forces or laws of crys:allizat'on be-
gan to operate. I remember one prac-
tical example of the evil results of using
cores. It was when we first had to make
superheater header castings for loco-
motive cylinders, admitted that these
were made in cast iron and not in non-
ferrous metal or alloys, as used in the
manufacture of propellers. There are.
as most of you understand, a lot of
cores in this type of casting. Well, we
first of all tried casting with the largest
bulk of metal at the bottom, which
bottom side, by the way, had to be ma-
chined, and thus we thought this would
give us a cleaner casting. On being ma-
chined these castings were not dirty but
were porous in places. These faulty
spots we traced down to the cores; some-
times they were not visible to the
naked eye, but on being steam tested the
steam absolutely walked through, and in

every case practically about the same
point. I might say all sharp angles were
carefully taken off the cores and radii

substituted. But we proved to our satis-

faction that the laws of crystallization

were operating detrimentally, and also

by the aid of micro-photographs taken of

the faulty parts we proved that liquation
had taken place, iron phosphide Fe.P
being there in abundance. In fact two
micro photos gave us very good ex-
amples of the phosphide eutectic. We
subsequently tried casting these the re-

verse way up, giving our- elves at the
same time more metal to plane off and
s :nce then we have not had any trouble
whatsoever. And then again if the light-

ening cores occupied very much room I

fail to see how the feeding of the cast-

ing could be as efficiently carried out as
without any cores at all.

Referring to metal being improved by
re-melting, I think it is fairly common
knowledge now that taking cast iron it

only improves up to a certain number
of re melts; after that it deteriorates. In

regard to non-ferrous metals, from my
own experience during the war in the

making of fuse sticks for fuse bodies. I

would like to say we had great difficulty

in obtaining the tensile and elongation
results required by the Government. We
had some new metal in, and the first

batch of castings made with it gave
very satisfactory results. I am afraid

that then I promised to go one better
thinking that on the second re-melt my
metal would be improved; but to my
surprise I found that these sticks were
not one whit better than the first; in

fact if anything they were slightly in-

ferior. I might say that the mixture was
a 60-40 brass, and as near as possible I

kept to the same melting and casting

temperature by the use of a pyrometer.

Mr. D. Hulme: I had an opportunity,

when Zeppelins were brought down by
the run. of securing portions of metal
used in their construction, and used it

to cast some dog collars. When these

were machined and dropped they rang
with a distinctive tone, different from
the usual aluminum; this seemed to in-

dicate a special mixing of metal or of

treatment, which may be worth consid-

ering.

Mr. F. O. Beckett: We have heard of

freezing and also of seasonal cracking

of metals and the possible causes. These
are interesting to know about and con-

sider. As there are two distinct metals

described, I should like to ask how this

trouble arises, owing to bronze castings

cracking five or ten years after the man-
ufacture. We have had trouble of that

nature in other castings and there may
have been trouble with propellers. There
is a possibility that there may be in

some castings a difference in the metric

components of the final mixture,—tin or

zinc for instance. There is also a possi-

bility of error in the pyrometer read-

ings, in reference to bronze and brass

castings, and this has always been a

conundrum. Of bronze propellers I have
had very little experience; one I had was
when a steel wire hawser fouled the

propeller and took a small lump out,

but with a hammer and chisel it was
smoothed over and we had no later ef-

fects. With cast iron that would have
gone. On one occasion, when going

through the Suez Canal, we struck a

submerged pile; one blade broke, the

next one cleared, but the following one

was caught on the rebound and was
broken. So the ship came in with two
blades and did better work with the two
than with four, both in regard to revolu-

tions and speed of the ship. I think a

lot might be said about the displacement
of the boss. It is far too great. Contrac-

tion trcubles are also ever present for

consideration in dealing with intricate

castings.

Mr. Lambert: With respect to "light-

ening chambers," I am confident that

my colleagues in the foundry will sup-

port me when I say that cast-in light-

ening chambers are not considered de-

sirable. Personally I do not like them.
Apart from the fact that the presence

of these chambers interferes with the

regular flow of the metal, it has been
found from experience that there is also

a serious risk and uncertainty of the

thick root section of the blades being
adequately fed with molten metal dur-

ing the period of transition from the

molten to the solid condiion; contrac-

tion cavities may therefore result. I do

not say that it is imnossible to success-

fully cast a large solid propeller having
cast-in lightening chambers, but, upon
receipt of an enquiry for such a casting,

it is not an uncommon thing for my
firm to make representations to the

customer to gain his permission for the

propeller to be cast without chambers.
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In such a case the chambers would be
subsequently formed by machining.

With reference to the strength and
practicability of the use of bed plates

upon which moulds for very heavy pro-

pellers are built, it is to be understood
that this paper was written to follow

upon a visit to Messrs. Stone's Works
paid by a party of members of this In-

stitute, and in the paper an endeavor

has been made to briefly describe the

procedure adopted in casting solid pro-

pellers of average weight. Even if it

were desirable to give the whole of the

details describing the manufacture of

each and every class and weight of

marine propeller from the smallest pro-

pellers of only a few inches diameter up
to the largest propellers for war vessels

it could not be accomplished in the short

space usually allowed for a paper in the

Institute Journal.

I venture to think that, after having
read a description of the methods em-
ployed, and having seen the illustrations

shown upon the screen this evening,
very few among my audience will fail

to credit to the foundry staff of Messrs.
J. Stone and Co. an intimate knowledge
gained by long experience, of the art of
founding large propellers in manganese
bronze. Should circumstances arise

—

such as the casting of a propeller of ab-
normal weight—which calls for special

consideration, I have sufficient confi-

dence in my colleagues to feel sure that
their experience and resourcefulness is

such as to meet all contingencies. If it

was considered that our largest bed
plate was insufficiently strong to car-
ry the requisite weight without a liabil-

ity of distortion of the mould when lift-

ing the latter, we should adopt such
other means as have been mentioned. As
a matter of fact one of the pictures
thrown on the screen this evening show-
ed the bottom portion of a mould for a
large propeller being placed in the cast-

ing pit preparatory to building up "in
situ" the remainder of the mould.

Editor's Note. There are a lot of
good arguments brought out which
should be of benefit to others than those
employed on propellers, but the one
which I want to emphasize is that of
lightening the hub. It is the same old
story of each having evidence to back
up his argument. Personally I am in

favor of reducing the weight of the hub
on the lower side, while leaving it heavy
on the upper side. Like the others, I

have backing for my arguments. The
illustration will show how I have always
been successful in overcoming a lot of
trouble. It must be remembered that
the propeller has to receive the entire

power of the engine and utilize it in pro-
pelling the ship. From this it will be
realized that it requires all the strength
possible. It is not apt to be damaged
by working in clear water but it is apt
to strike obstacles and be broken. If

however it is not rigid it will spring
under ordinary service, and for this

reason the blades at the hub are almost

the entire height of the hub and nearly

a quarter of the circumference. If the

hub is cored out so that its cross section

is less than that of the adjoining part

of the blade, there will most likely be
a spongy interior to the blade just

where it should be the strongest. This
is a trouble which is hard to overcome,
no matter how it is made, but if a little

study is given to the subject it will be
somewhat simplified. If the hub is left

as heavy from top to bottom as tne

heaviest part of the blade the feeding

rod, if persistently used with plenty of

good hot iron should make a fairly

sound casting, but a much better cast-

ing can be made by coring out the hub
as I have shown. At A will be seen the

ordinary chamber, used on hubs to save

boring and to make the ends fit tight

to the shaft. At B is a large spongy sec-

tion which will develop on the inside and
which will show after the casting is

broken. At C is enlarged design of

core which extends entirely around the

core. At D is thin piece of core which
projects beyond the main core and into

the heavy part of the black. This latter

A shows usual .way of chambering a hub. B
shows casting's shrunken internally. C. D, E

shows method recommended.

part simply divides the metal so that

it does not draw itself apart. At E is

the feeding rod. It will be observed

that from the bottom of the hub right

to the top the thickness increases. If

left to cool by itself it would set first

at the bottom and work its way to the

top. By using the feeding rod a perfect-

ly sound casting can be assured, as the

bottom will have fluid metal to draw
from and so will every inch of metal as

the feeding rod is forced towards the

top. A casting cored like this will be

stronger and better in every way than
if like A and B.

CAST IRON WATER PIPE
(Continued from page 27)

ed in such an ancient art as the casting

of iron pipe, and appreciating the com-
mercial possibilities of a method that

would reduce labor and save material

has devoted his time and wealth patient-

ly for years to the development of hiis

dream. The perfection of a new process
for the manufacture of pipe is an
achievement of the inventor, in the ad-

vantages of which he and the public

alike will share.

NICKEL PLATE TO REPLACE TIN
PLATE

Experiments of a far-reaching nature
to Canadians are being conducted in the

tin-plate works at Swansea, Wales, with
the object of substituting nickel for t'n

in the coating of tinplates. A company
has been formed to deal with the move-
ment which is known as the Steel-Nickel

Syndicate. A prominent member of the

syndicate is Henry Mond, son of Sir Alf-

red Mond. Production of rustless plate is

aimed at.

This could most likely be accomplished
with the tin as easily as with nickel if

sufficient tin were used, as was done
years ago when tin-plate eavestroughing
remained bright after 75 years of ex-

posure to the elements. However, since

tin is none too plentiful and nickel is in

abundance in Canada it is to be hoped
that the experiments prove successful.

SICKNESS AMONG OFFICE WORK-
ERS

How many days per year are an-

nually lost by each person engaged in

gainful occupation in the United States

has long been a question. In a recent re-

port the United States Public Health Ser-

vice throws some light on the subject,

and also on the relation that the

health of office workers bears to that

of all workers.

The f'gures on which the report was
based were very carefully compiled by

a large western corporation during the

year ending Jan. 31, 1921, during which

it employed an average of 1,282 office

employees. An exact record was kept of

the hours of work lost by each person

from sickness or injuries, the sickness

being diagnosed by the medical depart-

ment or by the family physician. The re-

sult showed an annual loss of 8.15 days

per person.

This compares with the estimate made
by the committee on industrial waste of

the Federated American Engineering So-

c'eties, which reported that "the 42,000,-

000 men and women gainfully employed

in the United States probably lose on an

average more than eight days each an-

nually from illness disabilities."

The fact that the majority of the 1,282

office employees were women whose sick-

ness rate is usually h'gher than that of

men, and that a loss of about two days

per person was caused by influenza dur-

ing the epidemic of February 1920, are

two factors which tend to make the s.lck-

ness rate in question higher than the

average rate for all workers in a normal

year. On the other hand, the fact that

the average age of the office employees

was only 32.7 years, that clerical and exe-

cut've work is relatively free from health

hazards, and that the health of the group

was carefully guarded medically would

tend to make the
#
rate in question lower

than the average rate for the gainfully

employed. Allowing for these factors, the

author of the report concludes that the

eight-day estimate of the committee of

the engineering societies for all workers

probably is not too high.
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Cores and Core-Making Practice Good and Bad
Cores Are Used Where Green Sand Would be Less Expensive

and Just as Good—In Other Cases the Reverse is Practical with

Unsatisfactory Results

CORE.MAKIXG as a trade is one
thing-

, while deciding between
cores and green sand is another-

The man who does the deciding will be
confronted with the proposition whether
a pattern should be molded one way
and leave its own core or molded in some
other position and have a dry core set
in.

Fig:. 1.—Sample casting which could be moulded
just as it stands, and leave its own core.

This is not always easy to decide un-
til after the work is done and tried out
when it will be seen that the wrong
method had been decided upon.
There are other caseis where a little bit

of ordinary good judgment would en-
able a proper- decision to be arrived at
in the first place.

I visited a patternmaker's shop a short
time ago and found him working on a
pattern and core boxes for a job similar
to Fig. 1. This, it will be seen is just
a simple little ferrule or sleeve with
a concaved flange on one end a little

bit off centre. The inside is a plain
round hole with a slight thickness pro-
jecting inward on one end as though to
hold babbitt. Four of these were to be
made in aluminum and fastened to a
gate or possibly on a match plate.
Whfn "the fellow who would occupy

the space which should be occupied by
a moulder," got his mold lifted off and
the patterns drawn he would have to set
eight cores in it before closing it. Not
only this but he would have to slip one
through the other for each piece. All of

By A. SKINNER

this because of the way the patterns

wrere made-
In Fig. 2 will be seen the single pat-

tern with the core print in it. It will

not be necessary to show the core boxes,

as they were just the shape of the two

cores which are required.

The chunky core to the right has a

round chamber in which the round core

fits to an exact depth. This leaves the

combined cores exactly right to fit the

print in the pattern, making it impos-

sible to set it wrong.

The alternative way of doing this job

would be to make six of them instead O'f

four and attach them to a gate, or pos-

sibly a match plate. Fit them to a fol-

low board if on a gate in such a way as

to have them standing on end and the

sleeve part in the core- Don't have any
core prints or cores, but le: the pattern

leave its own green sand core.

As I have said, new patterns were
being made and a little draft could be
allowed inside and out. Now what are

the good and bad features in the two
methods?
With the last described where no

cores were used, a molder who has had
experience enough in his work to be
able to lift off his core without leting

ing, and all of this for the sa isfaction

of employing unskilled labor.

Unskilled labor is all right in its place

but it is hard to figure out how the

world is going to be any better if we

discourage the skilled workman entire-

ly. Molding may not be much of a trade

but it te a trade which is hard to get

away from, and it is a trade which

should be encouraged particularly when

a skilled workman would produce the

work from a proper pattern for less

than half the price which has to be paid

to an unskilled man with patterns made
especially for him.

The case just cited is a true picture

of what I saw with my own eyes and is

not exaggerated in the least.

Another case equally as short sighted

was that of a concern manufacturing

pumps. In this case the very reverse

was in evidence- A pump bucket con-

sists of three castings and a leather. The
first is the valve seat, on top of this is

the leather with an iron weight riveted

on top of it, and then on top of that is

a casting which holds the leather in its

place and also acts as a frame for the

entire affair. The rod is attached to

this piece. It has legs projecting up-
wards and coming together at the top.

Fig. 3.—A shows casting- with clearance for tap. B shows how the core was used to advantage
C shows casting made without core and without clearance for tap.

Fig. 2.—Same casting being molded on
its side with two cores fitted together to

form the inside.

one corner get ahead of the others

should be able to make that job for six

cents and then conveniently make six

dollars per day, but unfortunately the

molder who has had experience enough
to life a core on the level is the kind

of molder which it was not the intention

to employ.
Take the other method. A man who

is prepared to take less money and work
just as hard will have to work harder

in order to put up as many molds and
set eight cores in each one. In addition

to this another man will have to be step-

ping along at a similar pace if he makes
the eight cores while one mold is being
made. To this must be added the cost

of the sand and binder in the cores as

well as the expense of mixing and bak-

ln appearance it is similar to (a) Fig.

3. On the inside of this is a little bit

of extra thickness of metal for a height

of about half an inch- This is threaded

for the bottom piece to be screwed in-

to. Above this half inch the casting is

chambered and to allow clearance for

the tap and incidentally to save iron.

These people had good patterns which
were working all right and making nice

castings but each one had to have a core

in it similar to (b) Fig. 3. To save ex-

pense of making and setting the cores

they made patterns similar to (c) Fig.

3, which would leave their own cores.

This of course made a heavier casting

but they thought it would be a saving
for all that- It also made it more

(Continued on page 37)
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How Large Journal Bearing Should Be Made
Side Rings Fastened on with Loose Dowels—Slab Cores Placed
Above Ring to Support Overhanging Sand—An Alternative

Method

By M. E. DUGGAN

T "X THEN the drawings for this pat-

V/ Y/ tern were handed to me, two
questions presented themselves

for solution before starting- on the work.

(1) How would you make the pattern?

(2) How is the mold made and the

casting produced ?

Answer:

—

(1) I made the pattern with the side

rings loose.

(2) At the time the pat'ern was made
I could not answer the question, "How
is the mold made?" I took a chance,
just passed the buck to the molder.
Now I know how this and similar pat-

terns are molded. I was in the foundry
when the mold was made. That's the
place to learn the molding business.

If I were asked the question, "How is

the mold made?" and my job depended
upon my answer in the case of a number
of the patterns made by me, I fear my
name would appear very near the top
of the application list for admission to
the poor house.

Now, brother pattern makers, you will

admit—at least three out of five—that,
if called upon to make this large journ-
al box with its projecting side ring,
you would securely fasten the rings to
the sides of the pattern, and, starting
from a point away down near the bot-

tom of the ring, you would, with the aid

of a nice wide and sharp chisel, or a
spoke shave, or small block plane, cut
a nice taper—a "cope" taper if you
please—on the sides of the body pat-
tern from the ring up, so that molder
would exper.en.3 no trouble in making
a nice and clean "cope" lift, provided,
however, the mold was made in this way.
If the molder decided on another way for
doing the job, why, that's his funeral,
you predetermined the molding opera-
tions, so why w/jiry?

The pattern here described is

commonly known as a pillow block.

The shaft bearing projects beyond
the main casting on both sides, and
this projection which is only a half

circle is what is described as the

side ring. It forms a ring when
the top half is bolted on, hence Us
name. When molding it the ring

projects out from the portion of
the pattern which is under the sur-

face of the mold thus making an
ugly lift if a solid pattern is used.

Bore prints and stop-off cores are

sometimes provided, but o7i account

of expense
t
are not generally speci-

fied.—Editor.

In the sketches are shown, in two
views, a broken section of the pattern

in the mold- Fig. 1 is shown with the

side of the flask removed, Fig. 2

a section through the middle of the flask

mold, and pattern. The pattern was
made with the rings, or ring sections,

loose. I was not quite sure as to just

how the molding would be done, so by
making the ring sections loo-se on the

body pattern I thought I would be play-

ing safe, in other words I was doing

considerable "thinking" and "guessing."

Instead of "coping" or "cheeking"
down to the ring, as I thought the mo-ld-

er would do, dry sand cores were laid

on the pattern, part way around, and
rammed up in the (drag) mold. These
slab cores were not placed all the way
around the ring, but just far enough
from each side of the top centre to make
a good support for the overhanging
sand. The mold below these slab cores
is made in green sand. After these slab

cores are set in the mold over both rings

sand is shovelled in, rammed, etc., in the

usual manner.

It will be noticed that the whole pat-

tern is molded in the "drag" flask. The
"cope" is a "flat back," a plain flat cope
with no part of the mold projecting "up"
into it. After the mold is completed the
cope is lifted, the pattern drawn out,

leaving both ring sections in the mold,
these ring sections are afterwards re-

moved from the mold by drawing them
"in" and "up" through the space forming
the body.

The reader will readily understand
why these slab cores are used, in the
mold just above the ring where the sec-

tion is very thin.

This molding method makes it pos-
sible to mold the whole pattern in the
drag flask. Now, let us consider the
making of this pattern and the molding
from another angle.

What would happen the pattern
maker who is not familiar with the
methods used in the molding of this and
similar patterns if the ring sections
were securely fastened to the body pat-
terns with glue and nails or screws ?

Would the molder return the pattern to

the pattern shop where the pattern was
made, to have the ring sections removed
and then replaced, "loosely" held in place
with dowel pins, or would the molder
proceed to do this job himself right in

the foundry? Not if he was thoroughly
posted in modern molding methods.

Pattern makers should be interested
in this bit of molding practice.

In the case of a pattern having the
ring sections securely fastened on the
sides of the body pattern, this pattern
would be taken to the core maker who
would place the pattern with the ring

(Continued on page 37)
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PATTERNS-castiNCS
F^^W ^ By W. P. ESSEX ^^^^^^J

Searing the Surfaces of Patterns, An Old Practice—Some Prac-

tical Applications of the Searing Irons

^M-

THE writer has often been amused

at the peculiar appearance, and

the variety of finishes on some of

the odd-job patterns that have at times

been brought to the works' foundry for

castings to be made from, often without

any protective covering or finish what-

ever, and this is preferable without

doubt, to a coating of sticky paint or

gummy varnish, with which many of

these outside jobs are sometimes plaster-

ed. Occasionally we have noticed ex-

cellently made patterns, their workman-
ship bearing evidence of mechanical re-

finemen and skill of no mean order, but

which seemed from their appearance to

have been subjected to some pyrogenoue

finishing treatment, instead of the reg-

ular sand paper and shellac finish. One
day the acquaintance was made of the

originator of some of these "sugi" speci-

men patterns, who enlightened us, and

we learned that the charring or searing

of the surfaces of wooden patterns to

close and harden the grain of the wood,

was a practice that was sometimes fol-

lowed by the old English millwrights,

who in those days were also the pattern-

makers. The process consisted of going

lightly over the plain portions of the

pattern witli a hot flat faced iron sim-

ilar to those shown in Fig. 1. The irons

were heated to a dull red, on a forge or

in any clean fire, before applying to the

pattern the iron was cleaned wi'h a file

or rubbed over a flat stone to remove the

scale from the face. The iron was then

passed rapidly over the sui faces of the

pattern, sometimes with a slight rotary

motion, without burning or charring the

wood. No further finish was given to

the pattern, which after the searing

treatment presented a peculiar mettled

appearance. It is almost needless to

remark, that while the searing treatment

smoothed down the rough and uneven

portions of the pattern it afforded no

protection against moisture and conse-

quent warping.

With the tools and equipment now at

the patternmaker's service, bevel and

uniform surfaces are obtained without

resorting to such methods of finishing as

searing. There are, however, occasional

jobs where round holes of various forms

such as tapers, counterbores, and count-

ersinks are required in patterns, where

burning irons can be used to good ad-

vantage, in fact, in many instances there

is no better method of finishing holes in

patterns where clean self delivery from

"he sand is required, than with the sear-

ing iron. As an illustration the writer

calls to mind a pattern made some

years ago in a shop poorly equipped for

pattern making being pi-actically devoid

of woodworking tools and machinery.

That portion of the pattern that we wish

to refer to is shown at Fig. 2. This was
a large plate about 1% inches thick,

through which in the upper part of the

pattern the drawing called for twenty-

eight holes 2Vi inches in diameter with

a % inch taper to one foo". The holes

were bored with a brace and expansion

bit. How to taper and smooth them was

another question. It was finally decided

to try the searing stunt. The black-

smith was appealed to, and he made a

good job of drawing down the end of a

piece of 2 inch pipe to the required

taper, the pattern was taken down along-

side the forge, and in less than an hour

the holes were tapered and smoothed to

perfection. A few checks resulted in the

wood from the heat of the burning iron,

which might have been avoided had more

time been taken between the searing

operations.

In shops where only large work is

carried on such as engine and machine

tool patterns, there is only occasional

opportunity to make use of the burning

irons, but on medium and small work

like domestic and farm pumps, agricul-

tural machinery, patterns for articles in

malleable iron, and hardware lines, fre-

quent use for the searing irons can be

found. On patterns for furnace and

stove plate work they are almost indis-

pensable, and are in more or less fre-

quent use throughout the day.

On the Use of Searing Irons

A number of the most familiar and

useful shapes of searing irons are shown

in Fie:. 3. These should be made in dif-

ferent sizes to suit the peculiar require-

ments of '.he shop's work. They may be

fis+-
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made of wrought iron with handles about
18 inches long, the searing ends should
be turned on a lathe to the required
shape. The first four shown in the illus-

tration are the forms most generally
used. No- 9 is an iron that was especial-
ly made to finish half-round holes, a
large number of which were necessary
in some disc patterns made by the writer
a few yeais ago. To obtain the best re-
sults when searing holes in wooden pat-
terns, the iron must not be applied to
the work too hot, or be in contact wi'h
the wood for more than a couple of
seconds at a time. This is best accom-
plished by holding the handle of the iron
between the palms of the hands as shown
in Fig. 4. In this way a reversing ro-
tary movement can be given to the iron,
and a quick down and up contact with
the holes, this to be repeated until the
proper form and size is obtained. The
holes require very little finishing if the
searing: is properly done. A piece of fine
sand paper rubbed across the holes on
the top and bottom, to remove the ring
of charred wood that usually forms, and
the dust brushed off is all that is neces-
sary to be done before applying the
shellac.

SOME POINTERS ON CIRCULAR
SAWS

The following information and ad-
vice compiled by the Oliver Ma-
chinery Company will be of in-
terest to those in charge of wood work-
ing machinery, more particularly circu-
lar sawing as employed in pattern shops
and similarly important institutions.

"Keep your Tools Sharp," is an old
adage, and this appl'es not only to all
distinctive woodworking tools, but like-
wise to circular saws, band saws and
machine knives. First of all, a sharp
tool or a sharp saw will do its work far
better than a dull one. Everyone who
has had experience in handling tools
knows perfectly well that much faster
and better work will be turned out, us-
ing a sharp chisel, a keen edge plane, or
a well filed saw than will otherwise be
possible. Thus, a chisel with a razor-
like edge will cut its way through a
piece of wood almost as easily as
through a lump of cheese. In dressing
a piece of lumber a sharp plane will not
scrape the surface, leaving it streaky
and uneven to the touch (as usually
happens with a dull plane), but leaves
the wood clean, smooth and silk-like in
appearance. If you take a saw in good
trim it is simply amazing to see with
what ease it eats its way through the
lumber. It is a real pleasure to handle
tools that do their work efficiently and
well.

A circular saw with teeth in perfect
round, uniformly spaced and uniformly
shaped, with gullet outline affording the
proper hook for the wood being s^wed,
and with the teeth evenly set or swaged,
according to the mannar of fitting em-
ployed, will oat its way through wood
several inches thick as easily as if pass-
ing through a piece of pasteboard. On

the other hand, if the teeth are dull they
will merely scrape their way ihrough,
leaving a rough, ragged, sawed surface.
If some teeth are longer or shorter than
the average, there will be marks or
scratches and the roughness i-iay be
such that excessive planing or surfac-
ing will be necessary when the wood
moves on in the next step toward final
conversion. Again, if the saw contains
lumps, ridges, bends or twists, there will
result heating and increased distortion
of the blade, burning in spots, with im-
pairments of the temper, some portions
of the saw showing black on one side,
while on the opposite side the lump
stands out, brightly polished by fric-

tional contact in the cut.

A dull saw can never produce a clean,
smooth sawed surface, and it is, there-
fore, of the greatest importance that
suitable fitting tools and machines shall

be available for use in shops of every
decription where circular saws are em-
ployed. Unfortunately, there are a good
many so-called practical men, whose at-

titude is "I can't afford the time neces-
sary to sharpen my saws and tools.

Such jobs must be go'ten through wi'h
as quickly as possible," and the bad re-

sults from th's lack of interest and at-

tention explain why the mechanics in

shops are sometimes called "wood-
butchers." The difference between a
good and a poor mechanic is not always
the matter of superior skill, but it is

largely due to the interest, care and
attention bestowed on work in greater

measure by one man than another.

A manual training school should af-

ford instruction in saw fitting, to some
extent at least, and should preferably

be equipped with a suitable complement
of appliances whereby saws in every day-

use may be well kept up.

HOW LARGE JOURNAL BEARINGS
SHOULD BE MADE

(Continued from page 35)

section down on an iron drying plate,

the space between the body of the pat-

tern and the iron plate would serve the

same purpose as a core box. Core sand

is filled in all around the ring and flush

with "he top, or cope face, of the pat-

tern and extending out from the sides

of- the pattern, say 3 or 4 inches to rest

en the green sand at the bottom of the

mold. Two of these cores are required.

The pattern is placed in the "drag"
flask, bottom side ur> and flush w'th the

top of he flask. Sand is filled "in" under
and around the pattern up to the top

edge of the ring. At this point the mold-
ing is stopped, 'he large saddle cores
placed in position in the mold on top of

the rings.

The filling in of the sand is now con-
tinued and the "drag" flask finished
ready for the cope flask. The "cope"
flask is now placed on the drag, sand is

filled in. rammed and the core finished

in the usual manner.

The cope is lifted, he cores lifted out.

next the pattern is lifted out. the mold

finished, the large cores returned a^ set

in the mold, the cope put on the drag,
the flasks clamped and the mold is fin-

ished ready for pouring of the iron.

CORES AND COREMAKING PRAC-
TICE GOOD AND BAD

(Continued from page 34)

troublesome to tap. But the worst part
of it was that in ramming the core, in-

stead of a solid block to ram against
there were upright partings all around
which were of green molding sand which
had to have parting sand or some other
kind of parting to prevent sticking to
the coke. It is a difficult proposition to
get anything to stick on such a place,
and as a result there were very few good
lifts, even when a good molder had the
job. Good molders were not much en-
couraged in that shop any more than in

the former one, and as a consequence
the unskilled man was called upon to do
what a practical man would have had
trouble with.

These two extreme cases show how
cores are misunderstood by people who
hold positions which call for ability of
a high order. Cores are valuable but
they must be used where their value has
a chance to display itself. I have seen
gap lathe beds made with green sand
cores, when I am confident that a day or
more of time could have been saved by
drying the cores, and the risk greasy
reduced. And I have seen other in-
stances where great big jobs have been
done, and the entire mold put in the oven
and dried- These are also extreme
ideas, showing that practically every-
thing which is done in the average
foundry is done for no real reason which
has anything at its back. Slowly but
surely the foundry is going into decad-
ence as far as skill is concerned. Mod-
ern inventive genius is doing much to
improve the foundry but the insane
notion of exterminating the skilled
workman and the apprentice is undoing
it. There should be somebody in every
foundry, who knows when cores should
be used and when not.

CHINESE PETROLEUM WELLS
Now that a certain amount of anxiety

is being felt over the likely shortage of
gasoline in the near future it may be of
interest to note that there is petroleum
in China.

A recent investigation shows that
China possesses petroleum wells in the
following provinces:

Chihli, 22; -Kirin, 2; Yunnan, 17;
Kiangsu, 5; Hunan. 4; Szechwan, 3;
Kwangtung, 1; Fengtien, 4; Kweichow,
13; Shensi, 8; Kwangsi, 4; Kiangsi, 4;

Hupeh, 2.

The total throughout the country is

91 wells, the best of which are in Chihli,

Kweichow, Yunnan and Szechwan.
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Questions Relating to the Brass Foundry
WANTS COPPER CASTING

DIAGNOSED
Editor, Canadian Foundryman:

We are enclosing under separate cov-

er a sample of a light copper casting

which we made. We should be pleased
to have your advice as to whether you
think the fault li?s in the moulding or

whether the copper itself is of a poor
quality. Would you consider it was
virgin copper, or is it scrap remelted
into pig?

Answer:—Your trouble is in the melt-
ing. It has always been considered by
the best metallurgists a; well as found-
rymen that to make a c'ean sound cop-

per casting was a physical impossibil-

ity. No matter how carefully the cop-

per is melted it will oxidize as soon as

exposed to the ai'\ Even when passing

ceeding one-half of one per cent, is con-

sidered clean copper. Silicon is prob-

ably the best dioxidizer and can be

bought in the form of silicon copper.

Zinc in a very small quantity will carry

off the oxygen, but if your contract is

such that no metal can be included ex-

cepting copper it, of course, can not be

used. Two ounces of zinc is sufficient

for one hundred pounds of copper, an:l

most of this small amount will go to

the top with the oxygen. There ars

fluxes on the market which will dioxidize

any metal and will save you a lot of

worry. There are precautions which
should be taken in melting any non-

ferrous metal, the principal one being

to keep the air from the metal. Before
charging on the metal put a handful of

salt in the crucible, and after the metal
begins to melt cover it with pulverized

Upper picture is how copper casting appeared. Lower
picture shows how it appeared when enlarged.

fr >m the lip of the crucible to the mold
it will absorb a considerable quantity of

oxygen. There has not been any method
of melting developed by which some
oxygen is not absorbed. When copper
is carelessly melted it absorbs more.
You do not state how you melted your
copper, but it has evidently been expos-

ed to more than its share of air. If the

metal did not show itself impure before

melting it would not matter if it

had been remelted scrap.

There are various ways of dioxidizing

the melted copper so that it will pass

requirements. Copper oxide not ex-

charcoal. When pouring just skim the

scum back enough to let the metal out

and then after lowering the lip to as

close to the gate as possible, pour rapid-

ly and keep the gate full.

In the illustration will be seen your

sample at the top and an enlarged photo-

graph of it underneath. Your metal is

carrying, what the chemist would call

3.46% Cu, whereas 0.5$ Cu^ is the

maximum allowance. If translated

into foundry English this means that on

account of the melted copper being ex-

posed to the oxygen in the air, it has

become oxidized to the extent that it is

carrying almost SV2 per cent, of an im-

purity which consists of copper 2 parts

and oxygen 1 part.

We strongly recommend having your

metal analyzed by a practical chemist

to give .you all its chemical character-

istics. That is equally advisable in iron

as in copper or alloys.

REMELTING TURNINGS
Editor, Canadian Foundryman:

—

Would you please answer the following

question in your next issue if possible?

We have a quantity of Allan metal turn-

ings that we wish to melt over. Is it

possible to re-melt them in a brass fur-

nace, and if so, how is it done?
Answer:—Allan metal is a trade name

for an alloy of copper and lead for which

the manufacturers claim a patented pro-

cess of mixing. Since these two metals

melt at such vastly diff < rent tempera-

tures and are of such a different specific

gravity it would be quite a difficult mat-
ter to prevent them from disintegrating

and the lead settling to the bo'tom be-

fore the copper had time to solidify, but

if this has been overcome by some pro-

cess so that it can be re-melted from the

ingots it should be the same in the turn-

ings.

It is not, however, good foundry prac-

tice to re-cast turnings of any alloy

without adding new metal. To re-cast

the Allen red metal turnings they should

be free from ordinary brass,, iron or

babbitt metal turnings or particles, and

about fifty per cent, of new metal should

be used.

A crucible that has not been used for

other metals should be fired the same

as when casting brass. The metal should

be brought up to a temperature of 1950

Fahr. and must be cast direct from the

cruc ;ble into the molds.

CASTING IN PERMANENT MOLDS
I would like a little information per-

taining to die casting. What composi-

tion or substance is used in the dies or

metal molds? What is the composition

of aluminum used? and what is the ten-

sile strength?

Answer:—If you are not going to

cast anything but aluminum alloys the

molds or dies can be made of steel, but

if it is the intention to use alloys con-

taining any considerable percentage of

copper, there is no metallic mold which

has been successfully used. Aluminum
alloy for the general run of die cast-

ing is 92 per cent, aluminum and 8 per

cent, copper. This works all right in a

steel mold, but for a higher percentage

of copper, carborundum is sometimes

used.

Magnesium is used extensively in al-

uminum alloys and adds greatly to its

tensile strength. One per cent of mag-

nesium or even half of that amount will

give a tensile strength of 60,000 lbs. to

the square inch.
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New Equipment for Pattern Shop
NEW MOTOR-OX-ARBOR, SWING

CUT-OFF SAW
A new swing saw has recently been

put on the market by the Oliver Mach-
inery Co., of Grand Rapids, Mich., which
can be either belt or motor driven.

The illustration shows it motor driven.

The frame is made in the cored form,
with a single arm centrally located. It

supports the counter shaft above, and
the saw arbor frame in a tongue and
groove bearing below. Length between

Swinging- cut-off saw with motor on the arbor.

hangers 4 feet 2% inches, from center
of countershaft to base of hangers, 17%
inches. Made in three standard lengths
viz., 5 feet 5 inches, 7 feet 5 inches and
9 feet 5 inches.

The arbor is made of crucible steel,

machine ground to accurate size. It is

mounted in two self-oil split bearings
4% inches long, 1 7-16 inch diameter,
and carries a grooved pulley, 5 inches by
6% inches. End play is cared for by
babbitt grooves in the front bearings;
speed of arbor 2000 R. P. M. Length 24
inches and diameter 1*4 inch where the
saw is applied. (I inch on Motcr-on-
Arbor.) Adjustment for tightening the
belt is 1% inches.

The arbor frame is detachable from
the main frame, held securely in posi-

t
:on by heavy bolts. It is adjustable ver-

tically for taking up stretch of the belt,

and may be removed from frame f:r re-

babbitting the bearings. A strong handle
bolted to this frame is very convenient
for the operator.

The shield is made of cast iron, boUed
to the frame ar.d need not be disturbed
when removing the saw.

Motor Drive

Two types of electric motor drive can
be furnished—Belted Motor Drive and
Motor-on-Arbor type. Belted Motor
Drive consists of mounting a 5 H. P.,

about 1800 R. P. M. motor on a bracke 1
-

in the yoke of the machine in place of

the countershaft and belting down to the
raw arbor. Motor-on-Arbor can be
furnished only for 2 or 3 phase, 60 cycle,
220 or 440 volt A. C. and consists of a 3
H. P., 3600 R. P. M. shaftless motor
built-in directly on the saw arbor, fitted

with Ball Bearings and 16-inch diameter
saw with guard and handle. This
motor-on-arbor drive is extremely
efficient, very dependable, absolutely
safe, and requires minimum care.

18-inch saw will cut planks 12 inches
wide, 6 inches thick; 16-inch saw will

cut planks 12 inches wide up to 4% in-

ches thick; 24-inch saw will cut planks
12 inches wide up to 9 inches thick.

SOMETHING NEW IN A BAND SAW
J. D. Wallace & Co., 1401-1417 Jack-

son Bldg., Chicago, 111., announce that
they have just placed on the market a
new 16-inch bench band saw, herewith
illustrated.

This machine has a number of fea-

tures not generally found in a band
saw. It is equipped with disc steel

wheels, which are durable, accurate and
have a large factor of safety. It is

equipped throughout with ball bearings
—even the upper and lower guides are
of the ball bearing type, the saw bear-
ing on the periphery of the roller.

Another very attractive feature is the

totally enclosed electric motor, which is

built into the machine and directly con-
nected to the lower wheel by a fabroil

gear and steel pinion. Both gears run
in oil to insure perfect lubrication and a

quiet running machine. The centrifu-

gal force throws this oil into the bear-

ings and keeps them well lubricated.

The table is flattened and is of ground
s'eel plate 19 by 21 inches. It is

mounted on a large rocker bearing,

which is -adjusted to any angle from 45

degrees to minus 5 degrees. An indica-

tor is provided to show the angle at

which the table is tilted. The table is

mounted in a very simple manner and
can be taken off easily and quickly.

Safety guards >are built into the ma-
chine and are a standard part of it.

All adjustments are controlled by
hand wheels or thumb screws,, without

the use of special tools or wrenches.

The height of the new Wallace Bench
16-inch band saw is 5 feet 9 inches over

all; the table is- 42 inches from the floor;

floor space required is only 15 by 29 in-

ches. The motor, a V2 horse-power

general electric, is ball bearing, and

runs at 1,750 revolutions per minute;

the saw runs at 3,150 feet per minute.

The blades used are especially made

for this machine. They are of special

steel properly treated and especially cut

so as to serve the greatest number of

producing hours on this size wheel. The

company guarantees these blades to

give absolutely satisfactory service.

Practically every wood working plant

and pattern or carpenter shop can use

one or more of these small band saws to

advantage and there are many places

where a band saw of this size and char-

acter will fill a positive requirement.

It is totally enclosed—-assuring safe-

ty to the operator. It is portable and

operates en electric light circuit, so you

can take it to the job, saving time, labor

and power. Easy, quick adjustments

assure extreme accuracy, and it will

handle any stock from the smallest

pieces to the hardest wood 8 inches

thick.

A very high grade band saw is thus

available at a very moderate invest-

ment—a machine which will handle

from 80 per cent to all of your band

sawing, turning out better work more

rapidly and at less cost.

The manufacturers will send descrip-

tive bulletins to those interested. Please

mention this publication when writing.

Two views of Wallace 16 inch bench band-saw.



40 CANADIAN FOUNDRYMAN Volume XIII

The Osborn Stationary Flask Filling Machine
Fills Flask With Sand, Saving Much Time Over Old Method of

Shoveling it in by Hand—General Description of Machine

TFN OR fifteen years ago the foun-
dry industry in regard to labor
saving equipment was in a con-

dition not much better than three hun-
dred years ago. Since that time, due
largely to the fact that so many very
capable engineers have turned their at-
tention to this field, many labor saving
and quality increasing devices have been
perfected and placed at the disposal of
American foundrymen.

This list includes sand cutting ma-
chinery, mixing machinery, conveyors
for all possible uses in foundry, pour-
ing devices, cupola loading devices,
shake out machinery, foundry, equip-
ment, moulding machines, etc. When
this vast array of machinery is

considered, it seems hardly conceivable
that anything could be added, but this
is not the case.

For some years past it has been evi-
dent that there was a constantly in-
creasing demand for a machine which
would be capable of taking the sand
from the floor and placing it in the
flask on the moulding machine. It
has been the general practice to con-
vey the sand to a hopper located above
or to one side of the moulding machine,

' the sand then being discharged into the
flask by means of clam tight discharge
gates.

This method of discharge left many
things to be desired, since the sand dis-
charged by this method was found to
pile high in one place, requiring dis-
tribution to the entire surface of the
flask.

In addition, this type of sand handling
equipment was necessarily running the
full length of time the foundry was in
operation and was quite prone to break
down. This was apt to hold up pro-
duction of one or several floors, and
sometimes of a whole foundry.

Early in 1913 the engineers of The
Osborn Manufacturing Comoany, de-
veloped the idea for filling flasks, as
shown in the accompanying illustration,
but due to the fact that they had more
woik than they could do in the build-
ing of moulding machines, they were
Drevented from building the flask load-
er.

Late in 1921 the first machine was
built and has been installed in a foun-
dry. After closely observing this ma-
chine at work for manv days there can
be no doubt as to the advantages to be
had by the use of it.

The actual operating- tests of this
Flask Filling Machine read almost like
a page from "The Arabian Nights."
These tests were con'l'jcred with the
outfit shown in the illustration.

It took two men one and one fourth
hours to shovel sand into the flask,
while with the machine this work was
done in one and three four fhs minutes.
This means that on every mould pro-

duced there is a saving of time of over
one hour which, of course, permits a
greatly increased production from each
moulding machine.
The loader illustrated is of the self-

contained stationary type which stands
alone without other support. It is plan-
ned to make a portable model also,

which will permit one flask loader to

move from moulding machine to mould-
ing machine.
A point of great importance about

this machine is the fact that, except
while it is actually elevating and dis-

located that sand may be discharged in

all the corners of the flask.

The machine is' driven by an electric

motor, the capacity of which depends
upon the amount of sand to be handled.

Two cubic yards of sand per minute re-

quire a 15 h.p. motor.
It can be had either portable or sta-

tionary.

The motor is controlled by a push
button located on the end of the dis-

charge chute.

The machine is designed to operate
only during the length of time neces-

The Osborn Stationary Flask Filling Machine.

charging sand, it may be completely
shut off.

This is not always true of sand hand-
ling equipment. Taking an eight hour
day as a basis, the machine illustrated

will be in operation only about forty
minutes, so the fact that it can be at
complete rest the other seven hours
and twenty minutes is readily appre-
ciated to be cf very real importance.

General Description

The machine is made up of structural
shapes with suitable mechanism at each
end of it for supporting sprocket wheels,
upon which are mounted standard link

chains. Special shaped buckets are at-

tached to the chain in the manner in-

dicated on the drawing. In case of a

stationary machine (which is the one
illustrated) the entire outfit is self con-
tained and stands alone without sup-
port.

At the upper end of the machine is

attached a flexible discharge chute, so

sary to fill the flask, this time, of
course, varies on the different machines,
but on the 407 Roll Over Machine the
flask loader will handle two cubic yards
of sand per minute, which in most cases
is sufficient to fill the flask.

The starting and stopping operation is

under control of the operator, it only
being necessary to push one button for
starting and another for stopping:.

Position in Floor

It may be either placed so that the
receiving buckets will be at the floor

level or below the floor. Where pos-
sible, the machine should be located
several feet below the floor with an
open grating at the floor level, and an
opening provided between the flask

loader and the foundation pit.

It is intended that as the sand is be-

'ng cut by a sand cutt'ng machine, that

it gradually be worked into a heap
around the sand loader, where prefer-
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ably a clam shell bucket could be used

to good advantage

Capacity and Performance

The machine illustrated is capable of

handling two cubic yards of sand per

minute. In the case of a large flask,

as shown on the machine in the picture,

it takes two men one hour and a quart-

er to fill the flask by hand. By using a

machine this work is done in about two

minutes. This cuts at least an hour

from the time taken to. make each

mould.

One of the very advantageous fea-

tures of this machine, in addition to its

ability to elevate and evenly distribute

a large amount of sand in a very short

time, is its easy control. The entire

mechanism is operated by a push but-

ton, located at the end of the discharge

chute and immediately under the thumb
of the man working the chute. When
the machine is not actually elevating

sand it is entirely shut off, thus elimin-

ating a great deal of wear and tear en-

countered in the ordinary equipment for

handling sand.

A big moulding machine, operating

to capacity with this flask, can produce

let's say twenty moulds a day. This

will call upon the flask filler for just

forty minutes of work, so the easy and
complete control is very apparent.

Some actual figures, comparing the

work possible with and without this

flask loader, are very interesting. When
working the outfit shown in the pic-

ture, it was found, as has been stated,

that it took two men one hour and fif-

teen minutes to shovel the sand into

the flask. With the flask filling ma-
chine this work was done in one and
three fourths minutes.

Actual tests, conducted under nor-

mal working conditions, demonstrated
that when the sand was shovelled by
hand, it was possible to turn out five

moulds a day, while with the flask fill-

ing machine this production could be
increased to fifteen moulds. These
tests were performed with the outfit in

the illustration.

New Style Power Sand Cutting Machine
Saves Labor, Cuts the Sand More Uniformly,
Thereby Making it Possible for the Molder to

do Better Service

CUTTING over the sand heaps with a

machine wouijd have been looked up-
on with derision a few years ago, but it

has now become one of the detaiGs of

the foundry which every energetic foun-
dryman realizes must be a part of the

everyday programme.

Needless drudgery is a blight upon any
Industry. The foundry industry in par-

ticular has suffered incalculable losses

through the dead-weight of exhaustive

physical labor. Machine illustrated is

one of the types manufactured by the

American Foundry Equipment Co. of

New York and the description of it will

be of interest.

How It Operates

Ten steei shovels (blades) arranged in

a cylinder revolving 150 times a minute
(50 cuts per lineal foot), slice, toss, and

Power sand cutting machine—Type HP.

mix the sand, forming it nto a ridge

or windrow, all at the rate of fifteen feet

of floor length per minute. This would
probably take a man fifteen minutes. By
repeating the operation the sand can be
kicked back against the wall or molding
machine. One sand cutting machine re-

places several laborers. The sand is also

said to be cut and tempered more evenly

thereby producing better castings.

More Production—Less Discount

If a molder can put up several more
molds per day with machine-cut sand,

that is a definite gain for both molder
and employer.
A decrease in the percentage of scrap-

ped castings is another definite gain for

both.

Experience among practical foundry-
men proves that the Sand Cutter ac-

complishes both, because:

Mach'ne-cut sand has the same con-

sistency every day.

It contains no hard clods, nor wet or

dry spots, to cause scabs, drops, run-outs,

or blows.

Machine cutting thoroughly blends new
sand with the old. It is "lliost" in the heap.

Machine-cut sand vents better because
it is exceedingly fine, light and uniform
and it molds faster, and the molder uses

all his time for making molds.

Molders can depend upon finding their

sand cut, hot weather no exception.

Standardizing the Foundry

A foundry can be a jumble of confusion

or a model of system and order. Many
sand cutting machine users say the ma-
chine is one of the best means of stand-

ardizing and systematizing the foundry

because its use practically forces early

' Sand cutting machine in operation.

dlean-up of floors, orderly floor arrange-
ment, clear gangways, neat stacking of

flasks, boards etc. The sand is left n
shapely windrows or neatly piled where
wanted.

The Molder's Viewpoint

Though labor is no longer scarce, good
producers are and always wi'.l be. A good
producer, ambitious to earn, seeks con-
ditions under which he can produce and
earn the maximum. The intelligent mold-
er wants machine-cut sand, and what is

good for his pocketbook is good for his

employer's too.

Molders know that the Sand Cutting
Machine lightens their labor and in-

creases their earnings through larger
and finer production.

The foundry that can attract and hold
steady, contented, ambitious molders is

fortunate. It is always a money-maker.

OVERHEATING IN FACTORIES
The commonest evil in air conditioning

in factories, says the U. S. Public Health
Service, in a recent report, is the slight

but highly objectionable overheating
which obtains in ordinary window-venti-
lated workrooms where there is no
marked crowding and no special process
tending to overheat or vitiate the air.

This evil can commonly be controlled by
watching the thermometer, by common
sense regulation of the artificial heat
supply and the use of windows before
and during the shift.

Heat hazards of high degree can not
be summed up so simply. In cool weather,
says the report, they can be adequately
controlled by properly designed and op-
erated systems of fan ventilation; but in

summer time, although they can be miti-

gated by ventilating systems that pro-

duce v : gorous air movement, they can-
not be fully controlled except at pro-
hibitive expense and must therefore, in

general, be accepted as an unavoidable
incident of the employment. The ef-

fects, however, may be minimized by
short spells of work alternating with
rest periods.
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Who's Who in the Foundry Supply Business
What Has Been Accomplished During the Last Three Decades
Towards Supplying the Wants of Canadian Foundrymen With

Canadian Goods

HOW things have changed in the

last few years in the foundry
business, particularly in Canada,

may be judged from tne following facts

jotted down from the experiences of

some of those who were most familiar

with the subject. Thirty years ago there

was not a place in Canada wh'c'i catered

to the found
i
> trade; there was not a

paper published or foundry business and

no means whereby those vvb > might be

expected to supply Canada's wants from

abroad could make the fact known. Every

thing was a secret. If a foundryman hap-

pened to know where he c.iuld secure a

good article he did not Vr.i.l his com-

petitors to know it

As a matrer of fret there were not veiy

many supples which could be secured

ready to use, as the custom was for each

concern to prepare its own. Black lead

could be secured, but it had no bond and

each foundiryman had his own secret pro-

cess for putting it into working order.

This, however, was too expensive a ma-
terial to be used on anything but the

most particular class of work. For most

of the work, flour was shaken on first

and then charcoal dust. Th's had to be

well sleeked down to keep it from peeling

off or washing off before the flowing

metal. Each foundry had to have a

blackening mill! for grinding the black-

smith's coal into sea coal and for grind-

ing the charcoal. When no one knew any

better it was good enough, but the cast-

ings which were turned out in those

days would not stand inspection now,

although most of the old timers will en-

deavor to remember those days as better

than the present.

About the time that prepared black-

THOMAS REID

At the time of leaving the foundry to enter
into business in 1891.

ening became procurable, a company by
the name of N. R. Mudge started in Mon-
treal and produced one brand known as

carbonized lead. This was good materia,

but was so sticky that it had to have

charcoal dusted on top of it before it

could be sleeked. But the drawback was
to know where to get the supplies. If a

new foundry was started the proprietor

had all of this to find out. If he located

N. R. Mudge he could only get. one

product there.

Merchand'sing molding sand was not

common practice. Each community was
supposed to supply its own sand. Coal

for melting was bought through the

local coal dealer, while the wholesale

hardware merchants would import pig

iron from Scotland for anyone who re-

quired it but they had to be allowed a

couple of months in which to deliver it.

In time the foundry supply business be-

came a real line in the United States

with Cincinnati as a leading headquar-

ters.

Business Starts in Canada

About thirty years ago, (thirty-one

to be exact) some energetic ditizi.tns

thought the time opportune to manufac-
ture foundry facings in Canada. A
company was organized in Hamilton,

Ont., which developed into the Hamilton
Facing Mill Co. of to-day.

THE HAMILTON FACING MILL CO.

Thomas R.dd, the managing director

of The Hamilton Facing Mill Company,
was born in Dundas, Ontario, and re-

ceived his education in the schools of

that town. He was articled as an ap-

prentice in the foundry of The John
Bertram and Sons Company and as

early as 1877, at an age that constitutes

a record for youthfulness on holding

such a position, he was made foundry
superintendent of the same foundry. He
held this position with The John Bert-

ram and Sons Company for th? follow-

ing fourteen years.

In those days the foundries were not

highly specialized plants as they are to-

day with all facilities for handling work,

such as overhead cranes, stock patterns,

iron flasks, etc. The character of the

work was so carried that men wer: call-

d upon to work in either green or dry
sand and to build up a piece of work in

loam. Many a splendid piece of work
was done in the old Bertram foundry

by drying the mold in pits or on the

floor owing to lack of crane and oth r

facilities.

In 1891 in company with the hit >

James Thomson, for many years the

well-known president of the Gartshore
Thomson Pipe and Foundry Compaiv
and J. G. Allan, the present president of

th Gartshore Thomson Company, Mr

Rcid es ablish d the Hamilton Facing
M-ll Company to take care of the re-

quirement of the Canadian foundry-

man. Up to that time there had be^n
no alternative but to import all facings

from the United State.-. For some time

the business grew rather slowly owing
to tli fact that there was no protection

against the Amrican grinders but in

1896 a slight measure of protection was
granted and since that time the pro-

gress of the business has been steady,

continuous and solid.

When thj; mill was first built in ad-

dition to the latest crushing, grinding,

drying and bolting machinery which
could be got there was also installed a

tube mill, one of the very first f n

the first of its kind on the continent.

The original size of the building was
80 ft. by 50 ft. and was in those early

days a venture of faith.

This equipment has since ben doub-

led in order to allow of the greatly in-

creased business being handled exped-

itiously. Thj mil was also so built and
the machinery so installed as to allow

of all material, after drying and crush-

ing, being hoisted automatically to the

mixing floor and from that time on the

process is one of gravity, the material

finally reaching the finishing stag s on

the lowest floor. Several years ago it

was found that the old system of bolt-

ing did not give a product as rigidly

uniform as was desired by this company
who had always specialized in as n:ar'y

perfect a product as was to be had. As
a result there was installed a complete

air-float of the largest size and the

mest up-to-date type. To-day the pro-

George Herbert Weaver, President Dom-
inion Foundry Supply Co.. Montreal.
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C- H. Woodison. Vice-Pres.
E.J. Woodison Company

Gen. Mgr. E. J. Woodison Co., Ltd.

E- J- Woodison
President

J. c. Woodison
Secretary

duct is guaranteed absolutely uniform in

every barrel and all chance of the op-

erator affecting in any way the uni-

formity of the product is removed. In

addition to this the whole works stand

to-day as one of the most complete and
up-to-date on this continent as well as

comparing with the American mills in

the output capacity.

From the outset the policy of the

company has been chat of supplying the

best possible product at the best pos-

sible price. The whole policy of the

company throughout its thirty years has

bren directed to that end and the fact

that The Hamilton Facing Mill is to-

day a household word from the Atlantic

to the Pacific is proof that this policy

has been appreciated.

In order to carry out this policy two
things have been done. In the first

place th raw material has been invari-

ably imported direct front che mines.

The crystaline graphite has for years

past been imported from Ceylon and
amorphous graphite for special lin.s of

work is imported from Mexico. But in

Frank J. Roes, Manager Toronto Branch,
Dominion Foundry Supply Co.

either case the raw material is imported
direct from the mines and all work in

the preparation of th? raw material un-
;il it reaches the final and finished

stage is done in the mills in Hamilton.
In -he second place the company manu-
factures in Hamilton every line of foun-

dry facing which it advertises.

Anything in the na';ure of a mush-
room or unstable growth has been care-

fully avoided and the progress aimud at

and achieved has been that of a healthy

and solid growth, the building up of the

business being done with an eye not only

to pruscnt needs bu; to future opportun-
it'es.

While this company was appreciated

by the foundrymen of Canada it was not

to be supposed that they would have
the entire country to themselves and op-

position loomed up the year succeeding

their organization.

* * * *

THE DOMINION FOUNDRY SUPPLY
COMPANY

The Domin'on Foundry Supply Com-
pany was organized and opened a busi-

ness in Montreal in the year 1892 by the

present president, Mr. George Herbert
Weaver.

Mr. Weaver began his career with the

V. W. Patterson Co. of Montreal who
handled a few lines which might be ask-

ed for by foundrymen. At first he only

required the assistance of one man, but

the business deve'oped to such propor-

tions that in a short time larger pre-

mises had to be secured, and finally the

large buildings which now house them
were erected. In 1895 a Toronto branch

was started which also developed into

larger and larger proportions unt'l the

present property on Spadina Avenue was
acquired three years ago.

Mr. Frank J. Ross s manager of the

Toronto branch. Mr. Ross is a practical

mechanic himself, having at one time

been a partner in the Ross Engine Works
Company of St. Cathar'nes.

* * * *

THE E. J. WOODISON CO.

In January 1911 three Woodison bro-

thers—E. J.; C. H.; and J. C; began a

foundry suppCy house in Detroit, and in

November of the fol'owing year they

opened a Canadian branch In Toronto

with Mr. E. B. Fleury temporarily in

charge. In January 1913, Mr. C. H.
Woodison came over and took personal

charge, wh ch position he has held ever

s:nce.

Business soon demanded more of a

staff and Mr. J. T. Hymers was taken
on as office manager, which position he,

also, has held ever since. Last year an
office and store house was opened in

Montreal with J. H. Jerosky as 'manager
and A. E. Cambridge as engineer in

charge of equipment contracts. The com-
pany now has several branches in the

United States but the Canadian business
is incorporated as a chartered company
under the firm name of The E. J. Woodi-
son Company, Limited, but controlled by
the same offices as the American
branches.

E. J. Woodison of Detroit is president;

C. H. Woodison of Toronto is vice-presi-

dent; J. C. Woodison of Detroit is secre-

tary; C. D. Yahne of Detroit is treasurer.

Wm. Maybank of Toronto is the Ontario
representative, while W. P. Muer of Tor-
onto is facing expert and salesman for

same in Toronto and Hamilton districts.

The company prepare their own fac-

•ngs, partings, high temperature cem-
ents, core oils and core compounds. They
contemplate a brand new establishment
In the near future which, when com-
pleted, will afford them ample room to

carry a complete stock and also to do
their own grinding when business con-

ditions warrant the installation of the

mach nery.

E. B. FLEURY
Mr. Fleury is one of the oldest and best

known foundry supply men in Canada.
He has covered the Dominion from

(Continued on pa^e 45)

E. B. Fleury. Toronto.
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Two Molders of the Old School Still on the Job
Beginning as Apprentices in a Small Foundry, More Than Half
a Century Ago, the Staples "Boys" Have Remained Faithful Unto

the Third Generation of Employers.

CANADIAN Industrial Annals pro-
bably contain no case that paral-

lels the record for continuous ser-

vice of "The Staples Boys" two brothers

employed as moulders with The Smith
Foundry Co., at Fredericton, N. B., who
are rounding out 106 years in 1922 of

continuous joint employment with the

same family, directing the destinies of

the same industry.

To make this possible, the manage-
ment of the business has continued into

the third generation, but it is an ac-

complished fact, and it is indicative of

the co-operative spirit which has kept

the enterprise prospering, and growing
both in its expanse and the confidence of

the public; so that to-day, despite the

depression that has been sweeping over

the business world, The Smith Foundry

Isaiah Staples. 67 years of age. began
molding in 1871.

Company's plant is kept running at

normal capacity, and continues to en-

joy >one of the largest foundry and mill

machinery trades in the Maritime Pro-
vinces.

The two Staples "boys" are Fred, now
71 years old, and Isaiah, four years his

junior, and aged 67. They are brothers,

and were born at Nashwaaksis, a small
village several miles from Fredericton.

They grew up there, and in 1867, the
older brother went to work in a small

foundry and machine shop at Nash-
waaksis, owned and operated by the

late Peter McFarlane, whose name
is still green in the memory of foundry-
men in the Maritime Provinces. From
that business, the present Smith Foun-
dry Company developed, and the
Staples "boys" have remained with it in

its development, under the various
managements, down to the present,
which finds the president and manager
of the industry, to be Harry A. Smith,
grandson of the late Peter McFarlane,
its founder.

The Staples "boys" are both moulders,
but aside from that, about the only
likeness they have, ;'s in their reg-
ular habits, and the remarkable re,

cords both have, for seldom missing a
day from their work. Fred, the older,
is familiarly known to his friends as
"Deacon"; his habit has been to come
to work with a standup white collar; he
has been dapper about his dress, and he
has revelled in holding the lines over a
high-headed and spirited trotter. "Bub"
is the nickname by which the younger
brother is known, and he is more of a
rough and ready sort of chap, he has
been a champion step dancer, and his
fellow-workers will match him to this
day, against anybody his age, and most
dancers a score of years his junior.
After the late Peter McFarlane's son

moved the business to Fredericton,
bought out the foundry and machine
business of the late James Tibbits, and
amalgamated the two under the name
of McFarlane, Thompson and Anderson,
the troubles of the Staples "boys" com-
menced in earnest. Their home was in

Nashwaaksis, and it is on the eastern
side of the St. John river, while Fred-
ericton is on the west back of what was
known before the recent war, as "The
Rhine of America."

For almost twenty years after the
foundry was established in Fredericton
in 1870, there was no bridge across the

St. John river here, the inhabitants de-
pending upon ferry boats to get back
and forward across the river, but each
fall, when the river was freezing over
for the winter, and again in the spring
when the break-up came in the latter

part of March, or early days of April,

the ferry boats were often unable to

make their trips across the river. Sel-

dom, however, did the conditions pre-
vent the Staples "boys" with their in-

domitable spirit, from getting to work
in the morning and getting back home
at night, although some times they vir-

tually took their lives in their hands,
and, like Eliza, in the "Uncle Tom's
Cabin" productions, they crossed the
river on the floating cakes of ice.

Fred Staples was for twenty years,
foreman of the moulding shop, where
his experience made him one of the re-

cognized experts in the moulding trade
in Easter Canada, while "Bub" was one
of his first lieutenants.

In 1912, the older brother was the
victim of an accident, which it was at

first feared, might cost his life. While
superintending the pouring of some hot

metal in the moulding shop, a piece of
moulten iron splashed, and struck him
in the face. This accident resulted in
the loss of his right eye, and materially
lessened the sight of the o her, so
much so, that he felt he was unable to-

continue as foreman. The position was
offered to his brother, Isaiah, but "Bub"
didn't want the job, so he and Fred, too,

carried on as workers in ranks, and they
stall are working away in the moulding
shop.

In July of this year, Fred Staples will

have completed 55 years service, and
Isaiah Staples, by June, will have
lounded ou; 51 years.

Meanwhile, the business with which
they have loyally worked, has under-
gone some changes, although remaining
under the direction of the same family.

Fred Staples, 71 years of age, began molding
in 1867.

Some years after the firm of McFarlane,
Thompson and Anderson was formed in

1871, Mr. Anderson died, and his share

was purchased by the other members
of the firm. They continued the busi-

ness under the same name until 1908,

when the last surviving son of the late

Peter McFarlane, the founder of the

business, died, leaving his interest to

his three nephews Messrs. Percy, Al-

bert, and Harry A. Smith, who re-organ-

ized, and bought out the share owned
by Frederick P. Thompson now of the

Canadian Senate and prominent in in-

dustrial and political affairs, and a friend

and colleague, of the late Hon. A. G.

Blair, his brother-in-law.

The re-organization of the business

which followed, preceded a series of

serious misfortunes. In 1911, most of
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the plant was destroyed in a disastrous

fire, but "was soon re-built, and 1 the

name changed to "The Smith Foundry
Co., Ltd.," This was- followed by the

death of one of the brothers, Percy, af-

ter an illness extending over some
months.

Messrs. Albert and Harry Smith, con-

tinued the management of the business

with their associates in the new com-
pany that had been formed, and when
the war broke out in 1914, and Canadian
industries were called upon to devote

their energies to the winning of the

struggle for Democracy, it was not long

before The Smith Foundry Company's)
plant was turned into shell-imaking

works. So much energy and effort, did

Albert Smith, who was the mechanical
superintendent, put into the manufac-
turing of munitions, that he overtaxed
bis health, and in 1916, he died after a

few days illness—just as much a war
casualty, as the men who were shot

down in "No Man's Land," or hit by
German snipers in the front line tren-

ches.

Harry A. Smith, continued as presi-

dent and manager of the business, after

his second brother's death, but Ashley
A. Colter a civil and mechanical engin-

eer, and graduate of the University of

New Brunswick, then came into the

business as secretary-treasurer of the

company and soon assumed the duties

of the plant superintendent, for which
he was exceptionally well fitted. The
other chief officer of the present com-
pany is W. D. Gunter, one of Frederic-

ton's most progressive young business

men and manager of a lumbering
business, with a mill at Devon, across

the river from Fredericton. He is vice

president.

Some time ago, when it was realized

that the Staples "boys" had completed
a period of over one hundred years of

joint employment with the busiAss, as

its management had passed along down
to the third generation, a banquet was
held, with the two brothers as the

guests of honor; all the employees were
present, and cheered when the brothers

were each presented with a check by
the management, in recognition of their

unparalleled record.

Both men of good habits, steady and
reliable, the Messrs. Staples have lost

but little time through illness, in the

more than half a century they have
each been with the industry; never, dur-

ing all the years, has either one been
known to be late in arriving for work;
on the other hand, to this day, they are

the first men on the job in the mornings.

Can you blame The Smith Foundry
Company, Limited, for being proud of

such a record ?

ed from getting out among others of the

trade, he left the family roof while in his.

early twenties to gain experience in other

plants. In carrying out this set purpose

he worked in Hamilton, Ontario, Roches-
ter, N. Y.; Erie, Pa.; Cleveland, Ohio;
Pullman, 111.; Milwaukee Wis.; Grand
Haven, Mich.; and Detroit, Mich. The ex-

perience he gained from such an itiner*

ary proved invaluable to h'm in his later

career as a foundry supply expert, en-

abling him to give to his customers a

service which possibly no other man in

the business could equal.

After returning to Canada, he joined

the Ham'lton Facing Mills Co., Ltd., as

their representative, and was their sales

manager until he severed his connection

with the firm in 1912. In this year he

opened the Canadian branch in Toronto
of the E. J. Woodison Co., of Detroit,

acting as the Canadian manager until

the fall of 1914. With the. opening of

the war and the consequent depression

of business he felt it adv'sable to launch

into a strictly commission business, rep-

resenting some of the largest manufac-
turers and producers of foundry requi-

sites in Canada and the Un'ted States,

having all goods shipped* direct from the

producer to the consumer. The results

have been eminently satisfactory both to

himself personally and to his numerous
clients throughout the Province of On-
tar'o which constitutes his field of ooera-

tions.

It is probably unnecessary to state

that Mr. Fleury has quite a fund of an-

ecdotes and experiences covering his

many years of connection with the

foundry business which would fill many
pages of th's journal. His success is due
entirely to the bringing of practical ideas

and real, valuable service into the ordin-

ary business of salesmanship and is a

demonstrat'on of the truth that service

wins out.

Mr. Fleury's headquarters -ire in Tor-
onto.

E. B. FLEURY
(Continued from page 43)

Coast to Coast for many years, and has
called upon practically every foundry in

the country. He started as a moulder in

his father's foundry when a boy of seven-
tcen. Sensing the advantages to be gain-

MOLDING SANDS

The Committee on Molding Sand Re-
search under the guidance of Division

of Engineering, National Researob.

Council and American Foundrymen's
Association, has made progress in its

program of research. The U. S. Geo-
logical Survey and the various state

geological surveys have promised to co-

operate with the sub-committee dealing

with this phase of the work under the

chairmanship of Professor H. Ries, of

Cornell University. This sub committee
has prepared a letter of instructions to

the state geological surveys, which will

standardize methods of making the sur-

veys of molding sand resources.

Work on standardization of tests is

well under way. Questionaires have
been sent out to gather information on
the present methods of testing physical

properties of sand. A digest of replies

to these questionaires is expected to be

available shortly.

Many firms and universities have

offered to cooperate in the research

work. Every endeavor will be made to

maintain their interest and to assign

problems to those universities and in-

dustrial laboratories offering to coop-

erate; due regard being given to the

facilities and talent available. A list of

research subjects has been compiled,

which is given in part below.

1. Recovery of used molding sand
through restoring bond to the sand by
subjecting it to contact with water vapor
under high pressure.

2. The effects of additions of certain

chemical reagents upon the physical

properties of clays and clayey materials,

such as molding sand.

3. Effects of water content on the
bond and permeability of a molding
sand.

4. Effects of different water per-

cents in molding sand on the milling and
drilling speeds of light gray iron cast-

ings.

5. Research on fusion quality of fac-

ings (function of "peeler").

6. Tests of various kinds of clays for

restoring bond to molding sand.

7. Comparison of lifes of different

molding sands.

8. Effects on plasticity of bond in

molding sand and reduction of water
content when using oil.

9. Effects of wet and dry storing of

sand on bonding quality.

Report of Sand Reclamation: The
American Steel Foundries Co. has per-

mitted a representative of the committee
to make a digest of the sand reclamation
work carried on by the engineering
staff of the A. S. F. and has assisted

in the preparation of this digest. Be-
cause of the scarcity of steel molding
sand of the best quality and the prob-

lems arising from having to dispose of

large quantities of refuse sand, this com-
pany has carried out an extensive in-

vestigation of methods of reclaiming
the good material which is usually lost,,

whenever so-called refuse sand is thrown
away. After experimenting along diff-

erent lines and thoroughly going over

methods employed, in other plants, a

process of reclaiming old sand called

"centrifugal scrubbing" was developed.

After establishing the principle of this

method, equipment was designed which
permits a recovery of about 70% of

refuse sand. Cost figures for 1921 show
that a ton of reclaimed sand costs about

$1 per ton against the cost of new sand
at the plant, of $2.65 to $3.85 a ton.

The process involves cleaning the sand
grains of adhering fused material,

then separating by air currents the good
sand from the bad material. Included

in the 30% loss is some good bonding
material which, because of its similarity

to bad material, cannot be economically

separated.

Continuity of purpose establishes co-n-

fidence. Confidence makes credit, capi-

tal and customers for any business man.
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Development of the Metals After the Stone Age
The Axe is Taken as an Example to Show How the Early Copper
and Bronze Tools Were Patterned After the Stone, and Later

Improved Upon

IN THE February issue of this pub-
lication we showed a flint arrow
head and granite axe. These two

stones were picked up right here in

Canada but were, of course, not made
by Canadians. Most antiquarians at-

tribute them to the red Indian who in-

habited the continent of America be-
fore the white man's appearance, but
this is most assuredly a mistaken idea,

as similar articles are picked up in

every part of the world. In fact it is

said of the blue stone, which I have re-

ferred to as granite, that there is not

a quarry of such stone on this contin-

ent and that it must have been taken
from one of the quarries in Asia where
such stone is found.
From this it would seem that men

traveled long distances in olden times

FARLY BRONZE

and that they had some way of getting
from the continent of Asia to the con-
tinent of America.
However stone tools and weapons are

not of particular interest to foundry-
men, but their presence in every part
of the world indicates that stone was
universally used in place of metal
which was evidently unknown to man-
kind at that time. The workmanship
on the arrow head as well as the axe
showed a high degree of skill, the arrow
head being chipped into shape while the
axe was ground by some means.
My object in illustrating these stone

objects was to bring out what was un-
doubtedly the earliest work done in me-
tal, and to prove as near as is humanly
possible that copper was known and us-

ed before the advent of iron or steel.

Many modern writers attempt to show
that iron was known at an equally early

date but that it corroded into dust
while the copper remained. This is

most unlikely, for the reason that cop-

per edge tools would not be made if a

hard metal like steel was available.

By F. H. Bell

The belief that the ancients had a

means of hardening copper is also a
myth, because there does not appear to

be any of this hardened copper in ex-

istence at the present tyme. Copper in

its pure state was, probably not used
very long until the discovery was made

cate blade, but it provides a means of

fastening it securely into the handle.

In the third view is an axe of Greek
origin. This, while badly corroded and
eaten away, is a decided improvement
on either of the others. An arrange-

ment for attaching the handle has been

that the introduction of tin would hard-
en it.

At the Royal Ontario Museum, Tor-
onto, can be seen stone axes and metal
ones which greatly resemble each other,
indicating that when the new material
which we call by the name of copper
came into use the same design which
had been adopted for the stone axe
was for some time adhered to for the
copper ones.

Take for instance the one here shown
as an early bronze specimen. This is

not the very oldest one in the collection
but it follows closely the design of the
pure, soft copper ones which succeeded
it and which were also shown, with
slightly more rounding edge. Some of
the copper ones were broad, much re-
sembling the hand, meat chopping knife
of the present day, but all, both copper
and bronze were of simple design, just
flat slabs drawn down to an edge, but
with no provision whatever for a handle,
any more than what was used for the
stone axe.

These axes would most probably date
back pretty close to what might be con-
sidered pre-historic times and are not
characteristic of any particular country.
The handle would probably be split and
bound onto the blade; the taper pre-

venting it from slipping through.

In the next illustration is an Egyptian
axe fitted to the handle. The handle, it

might be explained is not the original

one, but serves to show how the blade

was most likely secured. Several . of

these blades are to be seen, some with
two rivet holes and some with more,
but all having the extended rib at the

back. According to the Egyptian writ-

ing when translated into English the

one shown was in existence 2,778 years

before Christ. This, wh'le being fairly

old, must be considered as a somewhat
modern one when compared with the

former which must date back fully twice

that far.

This Egyptian axe shows a fair de-

gree of ingenuity while the form-

er shows practically none. In the

latter the ;dea of having the stiffen-

er on the back is novel. It not only

strengthens what is otherwise a deli-

devised. At first glance it might be

supposed that the handle would fit in-

to the dove-tailed slot and that the axe

would in reality be more like a cooper's

adze, but on carefully investigating it

the true usefulness of the arrangement
can be seen. The handle did not fit in-

to the axe any more than it did in the

others. An opening of the exact shape

would be made in the handle and care-

fully fitted to the axe with the blade

running in line with the handle so that

it could be used for chopping and split-

ting, and not for adzing. The peculiar

shape, with the web up the middle would

prevent it from turning, while the taper

would keep it from slipping too far

(Continued on page 47)

ANCIENT GREEK
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A Pioneer Foundry in Algoma District Canada
Construction Work on C. P. R. Makes Busy Times for Pt. Arthur
—Late Premier Sir Oliver Mowat Sees First Iron Ore Melted in

the District of Algoma

THOSE of our readers who were

with us two years ago will re-

member the interesting narrative

by Mr. Woodside—how he blazed his

way through the wilds of Montana, some

times working- at his trade, but more of-

ten picking up whatever he could get to

do to keep his soul and body together

and how he finally joined the American
army and did his bit for the cause of

civilization by assisting to quell an

Indian rumpus. He is now contributing

for the edificaton of his brother foundry-

men a story of his return to Canada and

his entry into business in what has, af-

ter nearly forty years of steady labor

become one of the recognized industries

of the flourishing city of Port Arthur
—Editor.

Anchored at Last

It was during those pioneering days in

Butte City, the flourishing mining camp
of what was then Montana Territory,

before the great mountain domain had
attained to the dignity of statehood, that

I began to receive letters from home
urging me to return and join in a new
foundry enterprise.

Canada had begun to wake up from
her long period of lethargy, if not of

sleep; immigration had begun to flow

westward to the great plains; and across

the Rocky Mountains, to the great west-

ern domain of British Columbia; first

exploited for its golden treasure; now
coming under the hand of the agricul-

turist, and the pressure had forced the

government to open roads, trails of

some sort westward to those great

fields all ready for the plow; and for the

domestic herds to replace the vanished

buffalo.

When a company was formed to push
that great enterprise, the Canadian
Pacific R. R., from ocean to ocean,

Prince Arthur's Landing, now Port Ar-
thur, head of Lake Superior, and head of

navigatfon on the great chain of lakeis

and rivers reaching from the Atlantic,

sprang into prominence as a promising
site for a great Canadian sea-port city.

And here my home folks had gathered
and settled during the early '70s, when
the "Landing" was the centre of the sil-

ver mining excitement, and here I might
incidentally remark that had the won-
derfully rich veins of the district held
out for depth like unto the veins of

Montana and Nevada we would have had
here one of the big mining camps of

America. But unfortunately for the
town and district, the mineral bearing
rind of old Earth proved too thin at this

particular locality; and although show-
ing phenomenal riches from the very

By JOHN WOODSIDE

"grass roots," it soon "petered out" and
mining for the precious metals, at least,

has become almost a thing of the past.

But at this juncture commerce had come
to their rescue and the lake port cities

began to boom with the railroad build-

ing, and the handling of supplies. So I

was urged to return at once and take ad-

vantage of the opening afforded for a

foundry and repair shop. We were not,

however, the real pioneers in the

foundry business in the cities, for dur-

ing the early rush of the building of the

Lake to Winnipeg section (a most im-

portant section of the C. P. R.) it was
there the demand of the contractors for

supplies and repairs urged the Smith
Brothers of Fort William to open a

small brass foundry which was soon en-

larged to an iron foundry by the erec-

tion of a small cupola, the shell of which
was formed from glycerine tanks,

plenty of which stock was to be obtained

around the new dynamite factory estab-

lished near town. They also used the

local siand for their work; but as the

brothers were not practical foundrymen,
but rather favored speculative house
building, when the building boom struck

the towns, which it did pretty hard, the

little iron and brass works languished,

and when we took up the work in more
practical fashion at the Landing they
let it die out altogether. Now, as we
four brothers had learned different

foundry trades, with a view to just such

an opening, it did not take me long to

decide, and the fall of 1882 saw me land-

ed again in Canada. I spent part of the

winter in the little pioneer shop in Tara
which I had opened some years ago, now
grown to a healthy agricultural shop,

and the spring of 1883 saw me en route

for the new bonanza town, with material

for a snug foundry along with me on
one of the old lake liners,. One brother

was already on the job, having, after

much trouble and disappointment in the
assistance at first offered by the town,
obtained a site favorable as a business

place, but as it has ever since proved,

unsuitable for a foundry site, sadly lack-

ing in drainage, as we were only a few
inches above the lake level, in fact in

past ages it must have formed part of
the lake bed, for upon cutting through
a foot or so, of muskeg we found the
wave-washed sand bed, it necessitated

thoroughly waterproof linings for pit

and lathe and after years of painful ex-

perience I resolved that never again
would I put a foundry floor on the top
of a swamp; but time pressed, and rail-

way contractors were clamorous for

supplies, and repairs, and it at last

transpired that the reeve, or mayor of

the place had a lot for sale, centrally

enough located, but it was this old
swamp lot, so we had to accept the in-

evitable and get a hustle on or we would
lose custom. And now came the question
of a foundation. Cement, now so gen-
erally used, was not plentiful in the
town, nor had the use become general,
so it was decided to lay heavy timbers
upon the sand bottom, and a raid was
organized upon some large cedars ad-
jacent to the town; the bush was not
far away in those days, and as the
father of the crowd was an
old veteran of the broad axe,
we soon had a broad cedar base
laid to support our regular foundation
timbers, or sills; those timbers were sal-

vaged from the debris of one of the
early quartz mills erected down on Cur-
rent River during the early silver min-
ing, but abandoned when the lode in the
hills above it petered out. A quantity
of those good pine timbers my brother,
the millwright, and I rafted down the
little river, and up the shore of the Bay,
landing them close to the building site,

after a rather fatiguing day on the
water. We were now joined by a young-
er brother, the machinist, who brought
with him a quantity of tools, and sup-
plies for the new works, and the build-
ing grew apace. All was hurry, and im-
patience to see the machinery run; but
there were many delays, scarcity of
capital fdrced us to do most of the labor
of building ourselves, when we might
have been more profitably employed in
fitting up the machinery; would-be cus-
tomers were waiting, and getting im-
patient, for the word "wait" was not
much in use during the construction of
the C. P. R. We were a year, or more
late for the western end of the road and
now they were hustling along the east-
ern section down the ruffled shores of
Lake Superior.

(To be continued. )

DEVELOPMENT OF THE METALS
(Continued from page 46)

through. The rivet which would go
through the hole would not only
assist in keeping the handle in place
but would prevent the handle from
splitting. This axe would, no doubt be
considered a very perfect tool in its day,
with nothing further to be desired. The
little circles described on its surface are
for no apparent purpose other than that
of ornamentation.

In succeeding articles we will show
how the axe was gradually improved by
the people of Ireland, Cyprus, Peru and
China, and how useful a museum is in
showing the development from the past
to the present.
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STILL HAS TROUBLE WITH TIN
SCRAP

Editor, Canadian Foundryman:—In

answering my questions regarding the

use of tin plate scrap for making sash

weights, in your last issue you give a

very carefully prepared explanation, but

I must say that I have melted the scrap

in precisely the manner you describe and

while it melted and ran out of the spout

we could hardly get to the mold when it

would be set in the ladle. There must

be some way of delivering the metal

in better condition than this.

Answer:—I will endeavor to go a

little more into detail. In the first

place it must be remembered that tin

pla'e is simply sheet iron plated with tin,

and sheet iron is just wrought iron roll-

ed into sheets. Every foundryman
knows that wrought iron cannot be melt-

ed and poured like cast iron unless it is

very hot and then it runs sluggish.

The tin which covers the plate has a

hardening effect on the melted iron but

does not in any way add to the trouble

of pouring it, but rather assists it to

flow. If this scrap is melted in a hot

enough fire it will run into sash weights

wi hout difficulty. When melting tin

plate scrap a good high bed of coke is

required, and a sufficient pressure of

blast to penetrate the extra high bed of

coke. This coke bed when burned

through should be at least twenty-four

inches above the tuyeres. The first

charge of scrap should not be more than

three times the weight of the coke bed.

Subsequent charges, if of loose scrap,

should be in the proportion of four of

scrap to one of coke. If the tin plate

is pounded into bales it is possible to

melt in the pro-portion of one to five,

but no more than this. Baling the

scrap is a simple process. A cast iron

mold heavy enough to resist the jar and

having a tapered chamber the shape of

the bale is all that is required. The
bale should be about a foot long and

six inches square- The scrap can be
pounded into this with a sledge or under
a trip hammer.
As I have said, the metal being

wrought iron will run sluggish, and can

be improved by using some cast scrap

such as old plow shares and grate bars.

This kind of scrap along with the tin

scrap will create an enormous amount
of slag which must be fluxed and car-

ried off. If sufficient fuel and blast is

used it is quite possible to get rid of any
old metal which is of no use for other
work. Old eavestroughs and conductor
pipes, second-handed cans, gas pipe,

malleable iron or any other iron or steel

can be utilized. It is very extravagant
on fuel but it is a success and will turn
out material which is ordinarily of little

or no value into money, but the melting
must be carefully watched—plenty of

fuel and blast, and the furnace kept free

from slag. It will take a little while
to get every detail mastered but it can
be done.

WANTS MIXTURE FOR PISTON
RINGS

Editor, Canadian Foundryman:—Can
you give me the analysis for a good
metal from which to make piston rings.

I want a metal which will be quite
springy and, of course, perfectly sound.
I think the same iron should do for the
pistons and the cylinders as well as the
rings.

Answer:—If you understand the semi-
steel process, it is certainly best to mix
in about ten per cent, of steel for this

kind of work. Sufficient fuel must be
used to bring metal down white hot.

What you require is a j:lose grained
metal, free from sulphur cavities or
dross of any kind. If you do not mix
in any steel there is nothing better than
pure stove-plate. Pick out all the burn-
ed parts but leave the bolts, as they do
no harm. If you melt at a high enough
temperature the bolts will melt and run

in with the rest and improve it. The
secret of good sound castings is to have
the metal hot enough so that it will

throw off all impurities. Stove-plate is

made from good stock and melts easily-

In fact it has all the requirements for
good work such as you are asking about
but it has one drawback in that it burns
away in melting to a much greater ex-
tent than heavy iron and as a conse-
quence is move expensive than other
iron unless bought at a correspondingly
lower price. Stove plate is quite fre-
quently condemned on the ground that
it is burned and will make hard castings.
Where such an argument comes from is

a mystery as there is only a very small
part of the stove which is burned, and
this must not be used in good work. As
a matter of fact stove castings are no
different from any other castings made
from the same kind of iron, but the fact
that it was run into such thin section and
still remains gray is evidence that it was
good metal, and having as a necessity
been poured fairly hot it will be clean.
Re-melting it makes it just right for
cylinder and piston work.

RANGE TOPS TURN RED
As a subscriber r;o your interesting pub-

lication, we would greatly appreciate any
information you could give us regarding
methods used by certain range manu-
facturers in the treatment- of polished
grey iron range tops, to prevent them
from rusting, and more especially to
preven" them from discoloring or rather
taking brownish and reddish colors after
excessive heating.

We understand that some range man-
ufacturers produced some range tops of
polished iron color not altered when cool
after excessive heating of the range.
We are told that some foundries use

alloys in the ladle to produce special

iron to cast those range tops, but we are
rather inclined to believe that this ^s

not generally done.
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We are also f*vare of some treatment
for bluing grey iron range tops and
would also be pleased to*get information
regarding the best practical methods,
and if they are in use in some Canadian
stove manufactories. We would fur-

ther appreciate any information regard-
ing any treatment of range tops in use
by range manufacturers.
Answer:—There are alloys which will

prevent oxygen from attacking the iron

but it has not yet been perfected to an
extent which would permit of its being
used in range castings. Anything which
is put in the ladle is for purifying pur-

poses but not for the purpose of prevent-
ing corrossion. The coloring which you re-

fer to is more of an enamel, and pre-
vents the oxygen from coming in con-
tact with the iron. There are some of

these enamels which are good imitations
of bare iron while others are intention-

ally made blue.

Unless some airtight covering keeps
the iron from oxidizing there is no
known method of preventing it from
turning red. Iron and oxygen have a
strong affinity for each other and form
oxide of iron which is always red. Red
clay and red sand get their coloring

from the presence of iron. Blood is red

from this same cause. Tincture of iron

such as is used in medicine is red, so it

will be seen that wherever iron is, it

will be red unless kept from the influ-

ence of oxygen. Newly made castings,

unless left to cool in the mold will be
red when cold. Graphite blackening has
always been used for the purpose of

keeping the stove from tarnishing, but
it could not prevent the metal from turn-

ing red after being excessively heated.

The fancy enamels of different colors

are only fads which will soon pass away.
So far I am not aware of any Canadian
concern which has adopted the enamel
idea. It would, however, not be on the

lids, and these are the parts which are

most likely to become overheated and
l'emain red.
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using should not make the trouble that

you are having. When preparing your
wheel, have the emery or carborundum
spread out on a flat surface. After

coating the face of the wheel, do not

lose any time, allowing the glue to part-

ly set, but as soon as the glue is on, roll

the wheel in the abrasive which was
previously spread out. If allowed to

become thoroughly dry it should hold on
until worn off from constant use. This
should not be rapid if the cutting face

is kept well oiled.

GRINDING ALUMINUM CASTINGS
Editor, Plating and Polishing Dept.

—

Could you give us any information on
the subject of grinding aluminum cast-

ings? We have a special job on hand
which does not require fine finish (No.
2 sand paper is plenty fine enough) but
the castings which are of irregular

shape require to be accurate and the
lines run true. We have tried putting
loose grains of aloxite and carborundum,
on a canvas-covered, soft-padded or
cushion wheel, but have had difficulty in

making this grit stick to the canvas. We
would be veiy glad for any information
you could furnish us on this subject.

Answer:—Aluminum is not nice ma-
terial to grind, for the reason that it

gums up the wheel. To overcome this

you should oil the cutting face of the
wheel with machine oil or preferably
with tallow. This does not prevent it

from cutting but it prevents the alum-
inum from filling up the wheel. No.
120 Turkish emery is customary for sur^i

work but the material which you are

A RECORD CASTING
The largest iron casting ever made

,in Grealj Britain and one of, the largest

ever produced in any country was re-

cently turned out in a British factory.

It weighed 110 tons and the mould was
built in a 16 foot pit. Seven hours
were occupied in melting the metal, and
the casting was poured in just under
five minutes. Three weeks were occu-

pied in cooling the casting. Owing to

its enormous size and weight the cast-

ing had to be delivered by road, six

traction engines being used for hauling
it.

BLOW TORCH OPERATES UNDER
10 FT. OF WATER

Interesting experiments have been
carried out in connection with the opera-
tion of rohe oxy-acetylene torch under
water. One of these was made recently

in England, the diver working inside a

huge circular tank filled with water.

The tank is fitted with several plate-

glass windows, which allow close exam-
ination of what is. going on inside, the
tank itself being internally illuminated.

Equipped with a diving suit, complete
with telephone apparatus, the diver

could be heard acknowledging instruc-

tions that the oxy-acetylene apparatus
was about to be lowered to him. From
above ^several attendants worked the div-
ing apparatus and the above-water end
of the telephone, while a mechanic lit

the oxy-acetylene flame from an ordin-

ary candid. This submersible flame
burned with an increasing roar as

more power was turned on, the roar ab-

ruptly ceasing as the apparatus dipped

below the surface to the waiting diver,

who proceeded to demonstrate the pos-

sibilities of this new process, neatly ap-

plying the flame to a sheet of steel

which reposed on two iron trestles. From
thfi observation windows the illusion

that the diver was doing salvage work
on a sunken ship was heightened by his

apparently awkward1 movements in the

green cloudy water. The impression

was loft that this new invention will

have a great future in salvage work on

vessels sunk during the war which can-

not be raised intact owing to present

prohibitive costs.

qualities make it particularly suitable

for the seats, discs or .ether wearing

parts of high duty valves. The non-

corrodible feature causes resistance to

superheated steam, the expansion simi-

lar to steel keeps the seats in the same
relation to the steel bodies usually used

for these valves, and the comparatively

low expansion brings about retention of

size and shape at all times. For this

reason it is widely used, and a majority

of the higher class high duty valves are

trimmed with monel.

PATTERNMAKER'S LATHE
There has recently been placed on the

market a motor driven patternmaker's

lathe built in sizes of 16, 20, or 24 in.

swing. The lathes are supplied in

standard bed lengths of eight and ten

feet. A somewhat unusual feature is

one that permits the headstock to be

swung about five degrees each side of

the centre to provide for turning tapers.

For the accommodation of face plates

the spindle is threaded on the outer end

as well as on the inner and usual place.

Radial loads and the end thrust of the

spindle are taken by double-row self-

aligning ball bearings. The open side

type of tailstock is provided. For turn-

ing tapers the tailstock may also be set

over. A compound rest is provided with

complete graduations, which permits

quick settings to be made at various

angles. Power feed is regularly furn-

ished to the carriage and in addition a

hand feed can also be provided. Where
power feed is provided it is controlled

by a friction knob on 'ihe apron, and

reverse can be obtained by operating a

lever. A two horsepower motor, mount-

ed on an adjustable base and direct

connected to a four-step cone pulley,

is located on the under side of the

bed directly under the head. The
adjustable feature of the bed al-

lows for belt adjustment. Belt

shifters and a control box are conveni-

ently located. A brake lever, operating

on the inside of the cone pulley on the

spindle instantly stops the rotation of

the spindle when the power is shut off.

If desired the machine may be equipped
with a countershaft drive. The manu-
facturers are The Imperial Metal Pro-

ducts Co., of Grand Rapids, Mich.

MONEL METAL FOR VALVES
Monel metal resists the eroding and

corroding effects of hot steam, has a

comparatively low co-efficient of expan-

sion, and one wh ;ch agrees very closely

with that of cast steel. These three

Metropolitan Motors Limited, is a new
industry recently opened at 22-26 Tem-
perance St., Toronto, to do mechanical
electro plating and polishing in nickel,

copper, silver, gold, brass, bronze, and
lead. By mechanical plating is meant
work which is done in revolving plating

and burnishing machines, where the in-

dividual parts are not handled separate-

ly. The most modern equipment is in-

stalled throughout the entire plant and
the company reports that they are al-

ready enjoying a good run of business

which is steadily increasing. Lead
plating which is included in their list is

a comparatively new and little known
process, but it has its usefulness in bat-

tery hardware and other metal parts

exposed io acid fumes, also on ship

hardware.
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The Foundrymens' Convention
DRACTICALLY everything is ready now for the twenty-

sixth convention and the sixteenth exhibition of foundry
equipment in connection with the American Foundrymens'
Association. Since there was no convention last year the

coming one should be well patronized. A convention is some-
thing which should be looked forward to with interest as it

combines a lot of different features which it would be hard
to get in combination by any other means. It affords an
opportunity to inspect all the very latest devices in foundry
equipment; it gives the foundrymen from all parts of the

country a chance to get together and discuss the best methods
to be adopted in the various performances of foundry work
while following up the reading of papers by the world's most
famous foundrymen, and it furnishes the overworked busi-

ness man or executive with an outing which act's like a tonic

to him that is cooped up in his none too invigorating quarters

in his foundry or foundry office.

Rochester, N.Y., where the convention is to be held is

particularly well favored in regard to location and surround-
ings. Situated as it is amidst flower gardens, orchards and
nurseries which will be in full bloom at the time of the con-

vention, it affords lovers of the beautiful a pleasing relax-

ation from the steady grind of business. Being a lake port it

affords a line of pleasure not to be had in inland locations

—

that of boat riding.

While the convention is managed by the American
Foundrymens' Association, the entertainment and amusement
features are being attended to by a local committee, the

members of which are going the limit in providing a program
which will cover the entire ground.

If Canadian Foundryman can be of any assistance to those

contemplating attending we will be only too glad to be com-
municated with. At the convention our headquarters will be

in building No. 3 and booth No. 338 right near the registra-

tion booth. Don't hesitate to come right in and call No. 338

your booth. While we have no personal interest in the con-

vention we know from experience that attendance at a con-

vention is time and money well spent, and we would strong-

ly advise all who can spare the time to attend. For those

who cannot possibly be there we might say that we will en-

deavor to report accurately what transpires. Our next is-

sue will be our Convention Number, and will contain a full

report of the convention. It will not be possible to describe

>n detail everything in one issue, but in our Convention Num-

1

n

%
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ber we will particularly stress what is doing in the molding

machine field. The molding machine is now, more than at

eration, and for this reason we will bring out what improve-

any time in its history, a dominating feature in foundry op-

ments have taken place in this direction during the last couple

of years.

Since the question of aluminum is to hold an exceptionally

prominent place in this convention we will feature aluminum
in our July number. In succeeding numbers we will en-

deavor to publish what is really of value from the con-

vention.

Conditions Greatly Improved
AS PREDICTED a short time ago, if we could get past May

day without strife between employer and employee we
wouid be due for a long spell of prosperity. This prediction

is now materializing. While there is no boom there is a de-

cided improvement in conditions during the last few months.

Foundries which have been closed up tight for more than a

year, and others which have been operated spasmodically are

now running to full capacity. There are some, particularly

those in the farm implement lines who are overstocked and can

not possibly operate to capacity until after harvest.

These shops are running in a moderately fair way, but if

the farmers have a good crop which, to all appearances they

will have, these goods will be disposed of and the shops will

operate to their old time usual capacity. The lines which

seem to be the busiest are those directly connected with the

automobile industry. It is not beyond the truth to say that

there are more automobiles being turned out, both in the

United States and Canada this year than at any time in the

history of the industry. One concern alone shipped sixty-two

freight cars, each containing five automobiles, in one day, to

the sea board for export.

The only drawback to be overcome now in order to have

continued prosperity is that of fear. The employer is per-

haps sincere in his fears on account of the prolonged panic

which he has just nassed through, and he may also be en-

couraging the idea in order to prevent trouble with his men,

but there seems to he a universal fear among both employer

and employee that the present prosperity may not last, but

this fear is groundless. Some very large contracts have been

let, and while the manufacturers are not telling all they

know, they are buying in a manner, much different from
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what they had been previously doing. Those who were buy-
ing fire bricks in lots of one hundred to patch the cupola

lining are now buying in car-load lots. All the supply houses

are feeling the good effects of the present revival of pros-

perity. There is no boom but the panic has spent itself

and business will continue to improve from month to month.

A Sensible Idea

T^OR SOME reason the foundry business has been lagging
-* behind others in regaining normalcy, with the result that

molders have been employed three or four days per week and
in many cases let out for weeks at a time.. In contrasts to

these conditions in the foundry, the building trades never
were busier. Brick yards as well as wetod-working factories

making building supply lines are working to capacity.

Some molders who have homes to provide for and who re-

quire all the ready cash they can acquire have figured that,

so long as they are not crowding any one else out of his right-

ful position, they can do better, by working at such lines as

will give them steady employment. The rate of pay is not

much different, and a steady job, in a factory at helper's

wages, yields a bigger pay envelope than short time in the
foundry at molders' pay. The change of occupation for a

short spell is good for the health, while making steadier
work for those who remain in the foundry. There would not
be much unemployment if every workingman would strive to

get employment where help is required instead of hanging on
for one job only.

Market Quotations

/CONDITIONS in the metal marker are still far from brisk

although prices hold firm. The strike of the coal miners
has had the effect of raising the price a couple of dollars on
pig iron. Prices this week f.o.b. Toronto, are quoted as fol-

lows: No. 1 pig iron, $29.15 per ton; foundry coke, $15.50 per

ton; copper, $17.00 per cwt.; tin, $35.50; zinc, $7.25; lead,

$6.75; antimony, $6.75; aluminum, $26.00. Prices on scrap

metal are uncertain. The following prices are being paid by
dealers and sold at whatever advance the demand will merit.

Copper, from $8.00 to $10.50, according to weight. Machinery
brass, $8.50; brass turnings, $6.00 for red and $4.50 for yellow;

zinc, $4.00; heavy lead, $4.00; tea lead, $3.00; aluminum,

$10.00; heavy melting steel, $10.00 per ton; malleable scrap,

$11.00; No. 1 machinery cast iron, $16.00; car wheels, $16.00;

stove plate, $14.00; cast borings, $5.00.
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The Steel Trough and Machine Co.

Tweed, Ont., have opened an office in

Montreal to take oare of their Quebec

business, under the management of It.

L. Welsh. Their Montreal office will be

Room 216, St. Nicholas Building.

New Foundry for Halifax, N. S. Work
has begun on the new foundry building

for Hillis and Son of Halifax by the con-

tractors, the Nova Scotia Construction

Co. The building will be of brick and

concrete and will be fireproof through-

out. The plans were prepared by Lock-

wood, Greene and Co., Montreal. The

cost of the structure will be $50,000.

if. s|c $ *

A silver mine has been located at

Vernon's Island, Palencia Bay, New-
foundland. W. ,H. McKay, mining expert,

who haw arrived at St. John's with samp-

les of ore, showing not only silver but

iron and lead, thinks there are evidences

of another Cobalt in that district. A con-

tract has been entered into for shaft

sinking and other preliminaries to min-

ing.
* * * *

Advices from Point Edward, the dis-

tributing point of iron ore, s'late that a

distinct revival in the ore industry can

be looked forward to. Many boats are

being chartered. Las' year but 3,000,000

tons of ore were transported down the

lakes, as compared with 56,000,000 the

previous year. The record of two years

ago is expected to be equalled this

year.
* * • * *

The Canada Iron Foundries of Mon-
treal, have obtained a contract for 10,-

000 feet of class "C" six inch cast iron

pipe at $68.00 peir ton for the city coun-

cil of Edmonton. The council has also

awarded contract for lead pipe at $10.50

per 100 pounds, to the Meitals Limited of

Edmonton. These figures are f.o.b. Ed-

monton.
* * * *

The directors of the Cockshutt Plow

Co., Brancford, Ont., at a meeting called

on account of the death of their late

president and general manager, Mr.

George Wedlake, appointed Mr. E. Mott

to the position of general manager, while

Lieutenant Governor Harry Cockshutt

was re-appointed to the presidency,

which position he held prior to his ap-

pointment at the head of the Legisla-

ture. G. K. Wedlake, son of the late

president, was appointed as shop man-
ager, a position for which he is emin-

ent, y qualified on account of his many
years of traim'ne: under his father's sup-

ervision.

J. W. Paxson Co., Philadephia, are dis-

tributing an interesting pamphlet des-

cribing the various lines which they
manufacture. Their foundry lines in-

clude cupolas, furnaces, ovens, ladles,

linings, pan grinders, sand blast, mag-
netic separators, tumbling mills, and in

fact practically everything in the way of

foundry equipment.

* * * *

The Independent Pneumatic Tool Co.

announce that they will have an exhibit

of Thor pneumatic and electric tools at

the Rochester Convention. They will be
represented by R. T. Scott, vice presi-

dent, H. G. Keller, F. H. Charbone, F. J.

Passino, S. W. Lanham, H. F. White
and Adolph White. Their location will

be at booths 137 and 139.

* * * *

The Wettlaufer Co., machinery manu-
facturers, have started building oper-

ations on a site in the lower Kingston
harbor, in accordance with their agree-

ment with the corporation of the city

of Kingston. Particulars as to general

details of the building have not yet been
issued. The work is at present under

the charge of J. W. Lytton, contractor,

of Kingston.

The copper output last year in British

Columbia was about 39,037,000 pounds,

which was nearly 6,000,000 pounds less

than in 1920. The corresponding values

were $4,879,624 for 1921 and $7,832,899

for 1920. The production of lead

amounted to 41,402,288 pounds, an in-

crease in volume of 2,071,070 pounds.

Zinc produced was nearly 50,000,000,

valued at about $2,000,000.

The H. M. Lane Company of Detroit

and Windsor announce that they wi.l, as

usual, have a booth at the Rochester

Convention, showing views of their work,

that of designing and engineering the

construction of industr al plants. They
will be represented by Mr. H. M. Lane,

president, Mr. A. C. Thomas, secretary

and treasurer; and Mr. G. Pitt who has

charge of the architectural work.

* * * *

The Toronto Furnace Co., formerly

the Toronto Furnace and Crematory Co.

Ill King St. East, have dropped the

crematory department of their business

and have moved their head office to 35

Golden Avenue, where they have an up-

to-date foundry. In addition to manufac-
turing a full line of hot and warm air

furnaces they will do general jobbing in

heavy and light machinery castings for

which they are fully equipped.

Sarnia, Ont.—The ratepayers in Sar-

nia have voted a special assessment of

$300,000 for the Dominion Alloy Steel

Corporation, also a by-law for expend-
iture of $40,000 on improvements to

present fire department. Officials of the
Steel Corpora ion say that the first sod
of the new factory will likely be turned
sometime in June. The plant will occupy
about 400 acres.

* * * *

The Auto Specialty Company, Wind-
sor, Ont., who operate a large malleable
iron found; y .n that city find business
away beyond their capacity. They have
the foundat'on built and are asking quo-
tations on material for an addition which
wiM double their present floor space.

This foundry was built two years ago,

and has been busy right through the

depression. It is the intention to pro-

ceed at once with the construction of the

new buildings.

* * * *

Canadian Aluminum and Brass Co., is

a new corporation recent y organized at

Windsor, Ont. Their foundry is at the

corner of Windsor Avenue and Hanna
Street in that city. They have an in-

stallation of four oil-burning, tilting

crucible furnaces manufactured by the

Belleview Industrial Furnace Company
of Detroit. They have been in operation

since the first of April and are already

enjoying a satisfactory volume of busi-

ness. Mr. J. P. Carritte is president of

the company.

Jf. %. -if. if.

Among the manufacturing concerns
who will be represented at the Roches-
ter convention will be the Hoevel Manu-
facturing Corporation, 154 Ogden Ave-
nue, Jersey City, who will exhibit dust-
less self-contained automatic sandblast
mach'nes, comprising an 88 table ma-
chine, 32/40 barrel machine in operation,
Hoevel sandblast tanks, injector, Triplex
Injector sandblasts. They will be repre-

sented by J. M. Betton, L. B. Passmore
and F. Welte.

Wettlaufer Brothers, Limited, head
office 178-180 Spadina Avenue, Toronto,

with plants in different parts of Can-
ada, have just completed a new and
strictly modern foundry at Mitchell,

Ont., to replace the one which they had
outgrown. They manufacture a full line

of builders' and contractors' machinery
and equipment, specializing in concrete

mixers and equipment for the product'on

of concrete bricks, blocks, drain tile and
sewer pipe. They find business excep-
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tionally good, and report that they are

planning some of the largest contracts

in their h'story during the present sea-

son. The new building will add 12,000

square feet of floor space to their plant.

They are contemplating additional ma-
chinery but have not decided as yet just

what is will be.

* * * *

The Dominion Motor Casting Co.,

Windsor, Ont., after having been closed

down for more than a year have re-

opened and are running full blast. They
have work booked for four months' op-

eration and have every confidence that

business will be brisk for the balance

of the year. As a line of their own they

are manufacturing electric washing ma-
chines and wringers. In addition to this

they are doing the transformer work for

the Moloney Electric Company of Can-
ada.

Dunnville, Ont.—Contracts for the

new waterworks have now been award-

ed. Following are tihe firms who- have

secured work on this project- The Can-
adian Engineering & Contracting Co. of

Hamilton will build the sedimentation

basin, 25x60 feet, also the filter. The
Ar,lhur S- Leitch Co., Toronto, has the

contract to supply the Roberts filter

equipment. The Turbine Equipment Co.

Toronto, will supply the pumping equip-

ment, and when completed, the system
will have a 40-horsepower service pump,
pumping 750 gallons a minute.

Business Brisk in Woodstock, Ont. The
four foundries which constitute the iron

working industry of this city are all

busy. T. Watson, manufacturer of tile

machinery and other cement and con-
crete mixing equipment is rushed with
orders. The Eureka Planter Co. who
Duilt their foundry three years ago with
floor space for four molders, have since

enlarged to an extent which permits

;hem to employ seventeen mou'.ders, all

of whom are working full time on order-

ed work. The James Stewart Manufac-
turing Company are running their entire

staff of men fu.l time, principally on
their warm air furnaces. The R. White-
law Engine Works is also running steady
with the regular staff of men.

* * * *

Quean City Braso Foundry, 28 Dal-
housie St., Toronto, are very busy, re-

gards ss of the depression which has
been hovering over the land for so long

a time. They do job work entirely but
have a regular run of steady customers
which enables them to keep their entire

staff working full time. Their strong-

est feature, however, is that borh Mr.
Lennon and Mr. Grigg, the partners who
own the business are practical men, and
while they do not exactly do the actual

molding themselves, they find occapa-

ion in the shop and are kept busy all

the time. These lines include red brass

fittings for hot water boilers, yellow

brass castings for different purposes,

bronze for first class machinery work
rnd aluminum castings for vacuum
cleaners and other lines calling for al-

uminum work.

Goldstein Manufacturing Co., Toronto,

are now located in their new building on
Beverley Street. They will specialize in

the manufacture of copper and brass

tubing, likewise seamless rods.

r- * * *

Crowe's Iron Works, Guelph, Ont , was
badly damaged by fire a short time ago,

when one section of the main .oundry
building was completely wrecked. No
serious delay will be caused, however, in

the company's ability to deliver goods.
Rebuilding the damaged part is already
practically completed.

* * # *

The Dominion Wheel and Foundries
Co., 131 Eastern Avenue, Toronto, re-

port that they sold more car wheels
during the first three months of the

present year than during the entire year

1921. They also delivered some fairly

large castings from their jobbing de-

partment, so that on the whole they have
no complaints to make regarding busi-

ness and prospects for this year.

* * # *

The Sherbrooke Machinery Company,
Sherbrooke, Quebec, are distributing

pamphlets treating on their rotary posi-

tive pressure blowers and their cydoldal

vacuum pumps. The contents include

other articles which they manufacture,
but the descriptive material relating to

their foundry blower shows the interior

of the machine which is very simple in

all its details. All the bearings have
ring oiling arrangement. Tables are

shown giving size of blower from No. xk
with a capacity of % feet per revolution

up to No. 8 with capacity of 112 feet per

revolutions Also valuable information

on sizes of cupola from 11 inches up to

96 inches, with size of blower and num-
ber of revolutions required for each size

of cupola.
* * * *

The Penton Publishing Company,
Cleveland, Ohio, have just taken from
the press their latest book, entitled,

"Foundrymen's Handbook," 309 pages,

6x9 inches, price $5.00.

The foundry's famous "Data Sheets"

have been compiled and put into book

form with much additional~Ihformation

—

thus furnishing foundrymen with a ref-

erence work by the use of which they can

successfully solve any ordinary problem
arising in foundry operations. It is a

compete compendium and handbook cov-

ering every branch of foundry work from
estimating the price to cleaning the fin-

ished casting.

For instance, Section II, contains the

formulas for computing the weights of

castings of all shapes and sizes in any
kind of metal; Section IV, gives the

compositions and physical properties of

every known nonferrous mixture, data on

fluxes, deoxidizers, pdckling solutions,

melting points, strengths of metals and

aMoys with the effect of different brass

additions, and suggests to the brass

foundryman the proper choice of metal

for given requirements.

Section V, gives the standard specifi-

cations for gray iron castings, cast iron

pipe, cylinders, special castings, scrap

metals, case hardening and annealing:

Section VI, gives miscellaneous tables'

for every-day use in the foundry, such as

gross and net ton equivalents, tables for

conversion of weights and measures from
(J. S. to metric system and vice versa,

etc, etc.

Every table or formula you are ever

likely to use in foundry work is here
in this book—the fiirst time they have
ever been gathered together in one vol-

ume.
"Foundrymen's Handbook" contains

exactly the information needed by the

foundryman, the patternmaker, the me-
tallurgist and student. It is indexed so

completely that whatever you are look-

ing for can be instantly found.

* * *

A REMOTE IRON FOUNDRY
The island of South Georgia, where

Sir Ernest Shackleton has been buried,

is 2,000 miles from civilization; but it is

shortly to possess a complete, though
small iron foundry. A British firm has
despatched to this distant isle one of its

special comprehensive plants for making
castings required in repairing the ma-
chinery of whaling vessels. Any neces-

sary repairs to the ships can also be

carried out by. this equipment.

PUBLIC HEALTH SERVICE SHOULD
BE ENCOURAGED

In order to save the workingmen
from ill health resulting from insani-

tary working conditions and to save

manufacturers from incurring claims

from damages it is necessary for the

Public Health Service to examine phy-

sically both the workmen and the plant

in which they work. Some manufac-
turers and many workmen fear exam-
ination, believing that 'it will be used to

make trouble for them, and not realiz-

ing that undiscovered defects in either

plant or man will surely lead to serious

reults. To such the Public Health Ser-

vice says that it is strictly neutral and

that it will not "tell tales." Its object

is to improve the health of the men and

to enable the factory to save money by
making its employes healthy by giving

them healthy working conditions.

CONVENTION NOTICE

Those who contemplate attending the

Foundrymen's Convention at Rochester

on June 5th would save a lot of anxiety

by corresponding with Mr. C. E. Hoyt,

secretary of the association, 140 South

Dearborn St., Chicago, and secure an
identification certificate so that there

will not be any difficulty in securing re-

duced rates on the railroad.

CHINESE WEIGHTS AND
MEASURES

1 Catty= 1 1/3 lbs. or 604.53 Grammes
1 Picul = 133 1/3 lbs. or 60.453 Kilo-

grammes.
I Mow=l/6 of an English acre.

1 Li= 2,115 feet or 2/5 of an English

mile. It is usually spoken of as 1/3 of

an English mile.
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PLATING AND POLISHING DEPARTMENT

Question.—As a subscriber to your
va»uable paper may we ask for the fol-

lowing information:

We are preparing to install a new
nickel bath in our plating room. The
tank dimensions are: length, 72 inches;
width, 36 inches; depth, 24 inches. We
would like to know, first, how many
pounds of nickel anodes, 8 in. by 20 in.,

it will take to equip the tank to pro-
duce nickel deposits of good quality?
About how many anodes would be re-

quired? We have a dynamo of 125 am-
pere capacity. Will this be too small?
What kind of dynamo should we have,
and what ampere capacity would be
advisable ?

We would add that the goods to be
nickeled consist of cast iron stove plate.

May we also ask where we can procure
a book describing all operations of pol-

ishing and plating?
Answer.—You do not state whether

you intend operating the nickel tank
with two or three rods of anodes. We
would judge from the nature of your pro-
duct and the width of the new tank that
you will use the tank with five rods, two
for castings to be nickeled and three for
anodes. If you operate with three rows
of anodes you will require 25 anodes 8

in. by 20 in. Hang 8 anodes on each
outside rod and 9 anodes on center rod,

the reason for using the extra anode on
center rod is that the center anodes plate

bo h ways and it is good practice to hang
as many anodes on the center rod as

possible. It is false economy to equip

a nickel plating tank with small anode
surface. Also remember that but one
side or about one-half the surface of the

anodes on outside rods is really effec-

tive anode surface. On center rod you
have 8"x20"x2x9= 20 sq. ft. plus 2 sq.

ft. as edges when newly equipped. On
each side rod the anode surface would
be 8"x20"x8= approx. 9 sq. ft. plus 1.7

sq. foot as edges, therefore on the two
side rods you would have a total of ap-

proximately 21.4 sq. feet of effective an-

ode surface, while on the center rod the

total effective anode surface would be 22

sq. feet. Now, in calculating the anode
requirements for a nickel plating tank of

any dimension we do not take into con-

sideration the weight of the anodes un-

less we wish to figure coss. The weight

of the anode is not an important factor

in the actual efficiency of the anode

while in use as a source of metal for

plating. The effective surface area is

the all important point, the larger the

effective surface area of the anode, the

more economical to operate. With small

anode surfaces the capacity of the tank

is reduced. Why operate a 200-gallon

solution wi h small anode surface and
process only one-half or thre^-fourths

the quantity of goods in a given time

that would be possible with large anode

surface? Your tank will permit a work-

ing volume of 210 to 215 imperial gal-
lons of nickel solution and figuring 6
gallons of solution to 1 sq. foot of cath-
ode surface you should be able to pro-
cess 35 sq. feet cathode surface per load
with three rods of anodes. We have
found the to.al effective anode surface
(3 rows )to be 21.7+ 22 sq. ft. or 43.7
square feet, and with 35 square feet of
cathode surface you will have an anode
surface of over 8 square ft. in excess of
your cathode surface. This condition is

theoretically and practically correct.

Nickel anodes 8 in. by 20 in. weigh
approximately 28 pounds each. If you
use three anode rods or a total of 25
anodes your anode requirements by
weight would be 700 pounds. By main-
taining a large anode surface you de-
crease the amount of nickel salts neces-
sary to keep the metallic strength of the
bath constant and uniform. The anode
even at present prices is the cheapest
source of metal supply for a nickel bath.
As regards the 125-amphere dynamo,

it would be too small to operate this
new tank with three rods of anodes, as
you will see by the following: An or-
dinary double sulphate nickel solution
will allow at least 4 amperes per square
foot to be used on cast iron, 35x4= 140
amperes. By using a more concentrat-
ed solu ion, one prepared by adding
nickel sulphate and boric acid you could
easily operate the tank of solution with
a current of from 280 to 300 amperes
per load and finish the batch in less
time. We prefer the compound wound
dynamo for stove plating. The com-
pound wound machine is less liable to
cause trouble where inexperienced help
is employed. In selecting a machine, get
one of recent manufacture as some com-
pound wound machines of early design
proved very troublesome because of
*heir liability to generate a reverse cur-
rent). We would not advise a dynamo of
less than 250 amperes capacity at 5

volts. If you have any indication of in-

creased output for the future we would
strongly advise a 500-ampere ma-
chine, compound wound, multipolar, 5 or
6 vol s. The difference in cost of the
250-ampere machine and the 500-am-
pere machine will cost less than one
hundred dollars and you have the ad-
vantage of the extra power in ease of
emergency. We will be pleased to ad-
vise you regarding the selection of a
reliable machine if you wish to refer the
matter to us. If you decide to equip the
new nickel tank with less anodes than
we recommend and process smaller loads

per batch, you may be able to make the

125-ampere dynamo answer your pur-

pose for the present. There is no book
published which covers the entire field

of polishing and plating' as practised to-

day. The best book, in our opinion, is

"Polishin"- and Plating-." written by
Herbert J. Hawkin-, published by Haz-

litt and Walker, Chicago, Illinois, U. S.
A. Pnce $2.00. The methods described in
most books wi.h reference to plating are
more or less antiquated. Practical plat-
ing as now carried on in the industries
is the result of skill and studious re-
search and experiments on the part of
progressive electro-platers and electro-
chemists during the past ten years. The
columns of the CANADIAN FOUNDRY-
MAN are at your service when you re-
quire information relative to the casting
or finishing of metals.

Question.—I have charge of the plat-
ing department in a factory producing
large quantities of steel nuts, boles,
screws and threaded bars. These pieces
are hardened and when received in the
plating room the threads are very badly
filled with a hard substance which I

am told is burnt cyanide. Ordinary
methods of cleaning do not affect this
substance, and if the parts are plated
without removing the hard substance
the nickel forms over it to a certain ex-
tent and produces a condition which
renders the assembling of these threaded
parts practically impossible. I have
heretofore removed the bulk of this
scale or burnt cyanide by pickling and
brushing with wire brush, but scarcity
of labor and high price of acid has
caused the firm to interest themselves
and they have requested me to write
you explaining the trouble and solicit

your advice regarding steps to over-
come the present conditions.

Answer.—Your firm have evidently
made a mistake common to most con-
cerns engaged in electroplating their

manufactured product: Blamed th<>

plater for results he should not be h?ld
responsible for. You admit that the
source of your trouble is in the heat
treatment. Then a very logical thing
to do would be to correct the method-
of heat treatment with res*pect to such
threaded pieces as cause trouble. We
infer tha; your method of hardening
these nuts, bolts, etc., is by app] cation

of cyanide to the hot metal while in

a furnace, and with a very disastrous
effect on the furnace lining. To pro-

duce a clean thread by cyanide harden-
ing, procure a cast iron pot of di-

mensions suitable to facilitate handling
a reasonable quantity at one time. Place
the iron pot over an enclosed fire,

either oil, gas or coal will answer. To
treat the threaded pieces, melt sufficient

cyanide to allow complete immersion of

an iron basket of suitable size. Im-
merse the p ;eces contained in the iron

basket and allow *hem to remain in

the molten mass for approximately 1"

minutes. Remove, shake vigorously and
dump the contents of basket into clean,

cold, running water. The result will h"

a clean thread, and satisfactorily

hardened metal, less work in polishmg
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Foundry
Facings

We Manufacture at our Mills in Hamilton

Foundry
Supplies

Every Line of Foundry Facings we Advertise

Some Points of Special Interest to You!

SOME one has well said that the cheap-

est experience anyone ever gets is the

experience of others. Be that as it may,
the fact that, for more than thirty years,

we have made a close study of the re-

quirements of Canadian Foundrymen,
and have, moreover, specialized solely in

this field, would seem to indicate that we
are in a position to speak with authority.

This thirty years of specialized effort

taught us, among other things, that high
quality, uniformity and variety are essen-

tials—that they should come before any-

thing else—that they are the basis of all

repeat orders. The adoption of this pol-

icy has made many friends for us in

Canada and makes it possible for us to
guarantee that we have a grade for every
requirement and that every barrel is of
uniform high quality.

In addition to this, by importing practic-

ally all our Plumbago from Ceylon and
selling direct to our customers, we are

able to render a still further service,

making it possible for us to offer higher

quality goods at lower cost.

SOME OF OUR LINES

XX Ceylon Plumbago 206 Ceylon Plumbago Climax Silver Lead

Special Stove Plate Facing Climax Tripoli Partine

The Hamilton Facing Mill Co., Limited

Head Office and Mills :

Hamilton, Ontario, Canada
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department, and Uvedom from useless

labor and worry in piating room as well

as ideal asseniDiing conditions at the

finish. The actual consumption of cya-

nide will be less than by present method
which is very antiquated and the turnace

repairs will be reduced 90 per cent.

Question.—The man who has been

plating at this shop for several years

past died recently, and 1 have been told

to take his place. Many things about

the plating room are arranged different-

ly from what I believe they should be. A
nickel tank has a little old resistance coil

connected in the anode line from the

dynamo instead of in the line used for

the work to be plated. The superinten-

dent says, "Leave it alone." Please teli

me if it should be changed. I have never

seen a switch on an anode rod before.

Answer.—It is customary to place the

resistance coil in the negative line. The
position of the resistance with reference

to negative or positive side of the circuit

does not alter the result. The tank coil

must be near the tank for satisfactory

control, however. One ampere of elec-

tricity equals one volt divided by one

ohm. To reduce the strength of the cur-

rent it is possible to obain results by
inserting the resistance coil at a con-

venient point on either negative or posi-

tive line. There are many platers who
operate all plating solutions with resis-

tance coils in positive line and contend

that the more logical position for the

resistance is at a point where the current

enters the solution rather than at a point

where the current leaves the solution.

In fact it is immaterial with all other

factors being the same, you will ac-

complish equally as much by using th

coil in the present position and avoiding

display of officiousness on the part of

the superintendent. He should have ex-

plained the case to you.

Question.—During the past three

yt ars a large amount of scrap copper in

the form of chips, defective bands and

pieces of sheet copper has accumulated

in the shop. Prices recently quoted by

metal buyers have not been attractive

and the superintendent claims we can

manufacture enough copper carbonate

from the scrap to supply our plating

room with carbonate for years, and at

less cost than even the normal market

price for the carbonate. Before attempt-

ing to try out the suggestion we desire

some definite information concerning

the approximate amount of copper car-

bonate which may be obtained from a

given amount of metallic copper in the

form We mention herein. Would you

consider the idea an economic one for

our purpose ?

Answer.—The conversion of metallic

copper into copper carbonate in quanti-

ties such as you have reference to would

require an expensive equipmen" and the

supervision of a practical man to obtain

even fair results. The metal must be

converted into some salts such as copper

sulphate before a carbonate can be ob-

tained. To obtain the sulphate it is

necessary to ox : dize the copper and then

dissolve the oxide in sulphuric acid,

forming CuSD, or coppar sulphate. The

action of suiphunc acid, either concen-

trated or dilute, on metallic copper, is

not suiiiciently strong to make the pro-

cess practical for industrial purposes,

therefore he copper is oxidized and the

oxide dissolved by the acid. Lead lined

towers are sometimes used to facilitate

the oxidation of the copper, the towers

are loosely filled with copper scrap

such as machine turnings, chips, and

pieces of sheet copper, and dilute sul-

phuric acid is sprayed upon the metal

from the top of the tower. When the

reaction between the acid and the copper

begins, heat is produced which causes

a strong current of air to enter through

an opening at he base of the tower. The
air becomes heated, and after oxidizing,

'dhe copper passes out of the tower at

the top. The dilute acid is pumped to

the top of the tower and is again spray-

ed over the copper, the operation contin-

uing until the metal is reduced. The
copper sulphate solution which is thus

obtained is allowed to cool and the cop-

per sulphate crystals form and are col-

lected and washed. To make the copper

carbonate, the copper sulphate crystals

are dissolved in hot water and the cop-

per precipitated as carbonate by the ad-

dition of sodium carbonate. The car-

bonate thus formed must be repeatedly

washed to remove all traces of sulphates

or soda. The following figures will

give you some idea of the approximabs

amount of carbonate obtainable from

100 pounds of metallic copper under fav-

orable working conditions. Copper sul-

phate crystals (CuS0
4
.5H 20) contain

25.46 per cent, copper. 100 pounds of

metallic copper should produce approxi-

mately 393 pounds of copper sulphate,

and about 440 pounds of soda ash will

yield about 194 pounds of copper car-

bonate (CuCO).

Copper sulphate is now obtained in

large quantities as a by-product from

various processes, and in normal times

is very plentiful. We auvise selling the

copper scrap at present price and pur-

chasing your supplies of copper car-

bonate as required; price of latter will

no doubt decline to a very reasonable

figure long before you would conanne

the amount obtainable from your metal

and you would be unable to dispose of

the carbonate at a profit. Is it not pos-

sible that you are using an excessive

amount of copper carbonate in your plat-

ing solutions? Cyanide copper solutions

can be very efficiently operated without

any appreciable additions of copper car-

bonate, the solution being maintained in

proper balance by the disintegration of

the anodes. Furthermore, the anode is

the cheaper source of metal supply for

the bath and the method entails less

labor and attention. We are of the

opinion that your copper solution is em-

ployed too dense. Cyanide copper sol-

tions operated at verv low density will

nroduce very rapid deposits perfectly.

^nrinTU'ir to blister, flake or curl is re

duced. Maintenance cost is less and the

solution is more easily managed. Natur-

ally, due consideration must be given the

current strength employed and a warm

solution is much more satisfactory than

one operated at ordinary iooiti temper-

ature. Equip the tanK With the maxi-

mum anode suriacc possible and regu

late the cyanide add.tions by the surlace

condition of the anodes. For example:

Ii the anodes coat over with a blue black

crust when bath is used and the coat-

ing dissolves off during short intervals

between loads, no additions of cyanide

are necessary. If the blue-black coat.ng

remains on the anode overnight or for

a few hours, cyanide should be added in

small quantities. Cyanide copper solu-

tions with a color approaching a green-

ish yellow shade are more efficient than
when of a light straw color. Do not al

low the green tone to become too pro-

nounced. Additions of cyanide should

be made at the close _of the day's work
as alkaline copper solutions always work
very irregularly immediately after the

introduction of cyanide in quantities

usually required. An old method which
we haye used may be of interest to you,

and is as follows: Dissolve the

copper in warm nitric acid diluted

with an equal volume of water. When
the acid has ceased to dissolve any more
copper, dilute the solution to twice the

original volume and precipitate the car-

bonate by adding sodium carbonate in

small quantities until no. further pre-

cipitation occurs, wash the precipitate-

several times and place on cloth strainer

to remove surplus water; use same as

carbonate made from the sulphate. Boil

the copper solution a few minutes after

each addition of carbonate.

Question.—Is nitre cake a Canadian
product? What is its source and how
is it used in commercial practice for

pickling as a substitute for sulphuric

acid ?

Answer.—Nitre cake is crude acid

sodium sulphate, and is a very variable

substance. The free acid found therein

may vary from 5 to 30 per cent. It is

a by-product obtained in the manufac-
ture of nitric acid and is produced in

Canada in considerable quantities. Be-

fore the war the demands for this p v

duct were not sufficient to promote in-

terest in the material. It is now used

in the manufacture of paper and its use

as a substitute for sulphuric acid in the

pickling- of metals is only of minor im-

portance to the producers. It is used in

aqueous solution at a temperature of

212 deg. Fahr. for pickling. Metal sur-

faces should be free from oils, greases,

etc., to facilitate rapid action in pickling.

It is of especial value in pickling anneal-

ed brass. The acid content should be

maintained at from 3 to 5 per cent, by
addition of fresh nitre cake. There is no

gain in using a more highly concentrat-

ed solution. More rapid results are ob-

tained by either agitating the solution

or moving the metal undergoing treat-

ment. The solution may be used wi'-h

the electric current if desired, thereby

effecting very rapid and thorough pick-

ling at no extra expense excepting for

power and in many shops this item

would be negligible, as current from
ordinavv plating generator is all tha" is

required.
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Everything For The Foundry

Whatever your needs

Get our quotations—FIRST

FROM our immense stocks of Foundry Equipment

and Supplies we can fill any requirement, intelli-

gently and promptly, at prices advantageous to you.

Illustrated here are but a few of the lines we carry.

Tell us your requirements and we will let you know
just how much we can save you.

Pick-up Tongs.

Riddles of all meshes in Brass, Galvanized

and steel.

The Celebrated Morgan English Crucibles

carried in all sizes.

Whiting Cupola and Accessories.

Branford Vibrators and Accessories.

Hand-operated Cranes of various capacities

and designs.

The Dominion Foundry Supply Co., Limited

Montreal TORONTO Winnipeg

Exclusive Canadian Agents for "GLUTRIN" and "HYTEMPITE"
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in bordor, are at card rates.

POSITION WANTED

£RASS FLNISHiER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty April. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice Good reference*. Box 707,

Canadian Foundryman. (C.3F.)

pOSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace. Boiler Sections, Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

FOR SALE

gARGAIN IN USED ELECTRIC FURNACE -
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons,
Metal Products, Limited, Walkerville, Ont., P.O.
Box 156. (c.t.f.f.)

WANTED

Manjfecfalr&f&QyeFWYeafis

J.H. Ga,utier dv Co.

\yANTED—A TABOR MOLDING MACHINE
squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J Dal-
gleish, 221 Dundas St., Gait Ont.

J. & J. TAYLOR'S SAFES FOR SALE
One J. & J. Taylor Safe, inside dimensions

15 inches deep, 2 feet 6 inches wide, three
feel 11> L, inches high and fitted with a
built in compartment. Price £250.00.
One J. & J. Taylor Safe 18 inches deep,

two feet 9 inches wide, four feet 5 inches
high, fitted with a steel compartment. Both
safes are in good condition and can be
bought at a price that will save considerable
money to the purchaser. Price $200.00. Box
900, Canadian Foundryman. 153 University

Avenue.

£M
Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
» ac s.

^yrijg por jjew Catalogue

THE STEEL TROUGH & MACHINE CO. LTD.
TWEED - ONT-

CLOSING TIME
Advertisements for this s:eticn must be

in our hands on the 9th of. each month.
In order that the announcements of your

wants, "to., shall n >t he delayed, please try
lo hive them in out office as earlv as pos-
sible.

CANADIAN FOUNDRYMAN

Bailey &Bell Fire Brick Co.
Manufacturers and Importers of High (Jra.le

Fire Brick. Fire Clay ami General Supplies.

Special Shapes, Cupola Block, Sloker Brick,

lioiler Tiles. Stove ami Qtehec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto. Phone Ken. 4335

For Better, Cheaper Castings

First Place in Every Pot
A Flux for any kind of metal. For

BRASS ; greatly prolongs the life

of your pots and eliminates brass

shakes. Clean castings always.

For CRUCIBLE STEEL; gives
you better control over carbon,
manganese and silicon. Saws AL-
UMINUM by enabling you to run
your castings 15 per cant, thinner.
A trial is proof. Write to-day
for free trial.

The Thomas Special Flux Co
1052 Norman Ave., CLEVELAND, OHIO.

Thomas
Special Flux

PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL
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REMEMBE
THE WADSWORTH SAND CUTTER

BUILT BY
H . L . WADSWORTH
CLEVELAND

When Answering Advertise-

ments Please Mention

Canadian Foundryman

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,

Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.

TORONTO, ONTARIO.

Any style or shape

Quality Guaranteed
Why import your anodes when you

can get guaranteed quality, quicker
delivery, and can save duty and elimin-
ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars ?

W.W.WELLS, Toront<

v,
:
:iri:

Brass
Bronze
Copper

Nickel
Tin&Zinc

Thirty Years!

THIRTY years' experience in

meeting the requirements of

Canadian Foundrymen—thirty years

af specialized effort, during which

time we have made patterns to the

satisfaction of some of the largest

foundries in Canada—is behind our

guarantee of satisfaction. We are

specialists in

PATTERNS
for all foundry purposes—wood and

metal models and aluminum plate

work.

If you have a pattern problem of any

kind, put it up to us. We are pleas-

ed at all times to co-operate with you

and can guarantee pattern satisfac-

tion whether it be ordinary or out-of-

the-ordinary work. More than this,

we offer you a service based on

prompt and intelligent handling of

your orders.

Try us with a rush job.

Phone Adelaide 5439

The A. J. HAMILTON
PATTERN WORKS
120 Adelaide Street West, Toronto
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MOORE RAPID
'LECTROMELT
FURNACES

x 1 \

Moore Rapid 'LECTROMELT Furnace

Diversity of Application

The 'LECTROMELT Furnace is

designed not only for making-
superior steel castings, tool-alloy

and merchant steels, but also for

the production of a superlative

quality of gray and malleable
iron.

Built in eight standard sizes

from y8 to 12 tons capacity per

heat— deqign — material— and
workmanship cannot be excel-

led.

SEE US AT BOOTH 287

ROCHESTER, N. Y.

DIAMOND

STEEL JACKETS
Made Entirely of Heavy Gauge Steel
Wide variety of styles—illustration shown taper side— all
flask perfect fitting.

Sold in Canada by

:

Dominion Foundry Supply Co.; Whitehead Brothers Company;
E. J. Wood'son Company; Frederic B. Stevens; Hamilton Facing

Mills Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N 14th St. RICHMOND, INDIANA

Are You Able to Turn
Your Spare Hours

Into Dollars ?

If not—and you are really trying to cash in

on the spare moments you have during the
day or after working hours—if you have
made up your mind to take hold of some
proposition and sail right in and actually
increase your monthly income without hin-

dering your regular work—surely you will

want to know about MACLEAN'S plan for
making each spare moment count. And
even if you are already making money
during your spare time—still you can add
to your income with very little additional
efforts. For you can have full particulars
of MACLEAN'S plan absolutely free. If

you will merely drop us a card we will send
you the complete details of this plan. It

will cost you nothing to find out exactly
how others with spare time have materially
increased their monthly earnings. For full

information or the agency in your locality,

write and right now,

Dept. WB
MACLEAN PUBLISHING COMPANY, Limited

143-153 University Ave., Toronto.
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The Comb's
Gyratory Foundry Riddle

—And the Canadian Organization Behind it

In Quebec, Ontario -and Manitoba success-
ful Canadian firms with a wide reputation
for business sagacity are ready to receive
your inquiries and orders for the Comb's
Gyratory Foundry Riddle. In order to
simplify matters for you a glance at the
map will show the nearest firm to write
to.

The Comb's Riddle is distinctly a Canadian
proposition. It is the only Canadian-made
riddle that operates with the smooth, re-

pair-saving, gyratory motion. Every mem-
ber of the Canadian organization is sup-
plementing confidence with finances to

make the Comb's Riddle the national word
for efficiency.

9

ONTARIO
E. J. Woodison Co., Toronto.
Hamilton Facing Mill Co., Hamilton.
Frederic B. Stevens, Larned and 3rd Sts.,

Detroit, Mich.

QUEBEC
Dominion Foundry Supply Co., 185 Wellington St., Montreal.
Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Manitoba.
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Hawley- |
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.

Do Your Air Valves Leak ?
Well! Go into your shop when the power is shut off and you will hear
leaks at every valve.

Jim Says:—Gee Whiz: They are all leakin'—there ain't a Valve in the
shop but what is spurtin' air, and ye can't stop 'em—the compressor's
workin' overtime and the coal pile is meltin' like a snow ball in June.
Every leak is an extra load on your Compressor, an added pull on your
"Coal pile" and a steady drain on your "Cash box."

Put your "Valve Troubles" up to us—Listen!

Bill says:
—"Leaks," there ain't none; we stopped 'em all with Cleco

Valves—they are all over the shop now—we don't have to waste time
patchin' leaky valves, you bet.

*

Ask us for a sample valve and test it until you are satisfied—then buy
some; you can't lose.

Cleco Air-Valves are pressure-seated—the air pressure is always on
the large end of "Plug," holding it firmly on seat. No packing or

springs used, the air never comes in contact with the seat, therefore

no seats to replace—or springs to renew.

Cleco Valves improve with use—they require no attention after instal-

lation.
Bulletin 50 illustrates and describes our complete line

of Air Valves and Hose Fittings. Mailed on request. Bill

Cleveland Pneumatic Tool Co. of Canada, Limited

84 Chestnut St., Toronto 337 Craig St. West, Montreal

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-

factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO
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Victor

Portable

Riddle

Master of the Sand Heap
There is real meaning behind this figurative phrase.

The "Victor" is master of the sand heap because it

is a fast worker—in all foundries where it is in use

you may note that it always seems to be on top of the

job. It actually riddles sand faster than it can be

shoveled.

The "Victor" is simple, durable, economical, and has

a long life because its construction eliminates crystal-

lization of parts.

As a time saver the "Victor" has no equal among
riddles. For instance a lot of time is saved by attach-

ing a "Victor" to molding machines or against the

wall for snap molders.

The "Victor" has many other features every
Canadian foundryman is interested in write
for full description.

CHICAGO MOLDING MACHINE CO.
2028 North Major Avenue

CHICAGO
Handled by Leading Canadian Jobbers
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REGISTERED

The
t

Sterlin<jMcurk"ofCirculation

CONFIDENCE! From PALM to PlNE
A UDITED circulation has done much more than merely

/-^ furnish advertisers with verified and reliable figures.

JL -lL. It has definitely enhanced the prestige of the pub-

lishing industry, and has made it the recognized vehicle of

modern selling.

Confidence in the efficacy of publication advertising has

advanced in proportion to the growth of A. B.C. membership.

Advertisers can rest assured that their far-flung appropria-

tions, extending in their influence from the Gulf of Mexico to

the fringe of the Arctic Circle, are being spent for sound, veri-

fiable circulations in every important point on the continent.

The international scope of the Bureau helps to strengthen

this confidence. U. S. advertisers who wish to do business in

Canada discover that almost everywhere in the Dominion
they can buy space in publications whose circulations are

audited in identically the same manner and according to

the same standards as their own.

"How I Analyze the Suitability of a Publica-

tion" is told by a national advertiser in one
of the chapters of a book entitled "Scientific

Space Selection"—published by the A. B. C.

Audit Bureau of
Circulations

202 South State Street 152 West 42nd Street

Chicago New York

ACo-operative Organization for the Standardization and Verification of Circulation Statements
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A New Canadian Motor Foundry
We have just completed rearranging a plant for the

Hiram Walker & Sons Metal Products Co., Ltd.,

of Walkerville, Ontario, to make a modern motor
foundry of it.

Tell us your troubles and we will be glad to serve

you.

Foundry Engineering is our business.

Talk To Us at The Rochester Convention

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.
Canadian Office: The H. M. Lane Co. Ltd., La Belle Block,

Windsor, Ontario.
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150 Car Loads

In 12 Months
—means Satisfaction

That's the amount of

B. & P. SANDS
Used by the American Radiator Company, Buffalo

And they are but one of the many who
continue to re-order B. & P. Sands—who
re-order because of all-round satisfaction

in quality, price and prompt deliveries.

These B. & P. Sands come from the famous
Niagara Pits in three grades of Molding
Sand, three grades of Core Sand, three
grades of Pipe Sand and any grade of
Building Sand. They are being used ex-

clusively in many of the largest foundries

in Canada, of whom the following are
representative

:

Dom. Wheel & Foundries, Toronto.

Fittings, Ltd., Oshawa.

Can. Fairbanks-Morse Co., Toronto.

Can. General Electric, Toronto.

Can. Iron Foundry, St. Thomas.

Grand Trunk Railway System,
Montreal.

Victoria Foundries, Ottawa.

International Malleable Iron,

Guelph.

Katie Foundry, Gait.

Goldie & McCulloch, Gait.

International Harvester Co.,

Hamilton.

Dom. Steel Products, Brantford.

Can. Westinghouse Co., Ltd.,

Hamilton.

Wm. Hamilton & Sons, Peterboro.

B. & P. sands are sold on a satisfaction guaranteed
basis, because we know that a trial order will con-
vince you that in results and economy these mod-
erately-priced high-quality sands will satisfactorily

answer your sand problem.

Stop and figure just what this means
to you, then send a trial order or write
us for further particulars.

Benson & Patterson
STAMFORD, ONT.

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBAGO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADEPHIA

We Want a Chance

to Improve Your

Castings!

We have increased the quality and selling

value of many a firm's castings by supply-
ing them with VENANGO Molding Sands.
The VENANGO deposit is an unusual one.
Experts say there are no other sands in

America that equal VENANGO SANDS
for results.

We can supply Molding Sands for Steel,

Malleable, Brass, Aluminum and Light
Grey Iron Castings.

Get out of tlhe sand buying rut
and let us help you make more
money. Invest five minutes in a
letter. We will send samples and
explain all about our guarantee.

VENANGO SAND CO.
FRANKLIN, P.A,
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ANNOUNCING

Charging Hoist
for

Foundry Cupolas
Another worthwhile device for foundries designed

to assist you in reducing the cost of your castings.

SHOWN FOR THE FIRST TIME AT

A. F. A. Convention and Exhibit
ROCHESTER—WEEK OF JUNE 5

Other Quality Roots Products:
Roots Foundry Flask Guides

Roots Blacksmith Blowers & Tuyere Irons

Roots Blowers & Gas Pumps for Industrial Furnaces

Roots Brass Furnace Blowers

Roots Blast Gates

a The Roots Nameplate is your protection

'

The P. H. & F. M. Roots Co
CONNERSVILLE, IND.

CHICAGO
Peoples Gas Bldg.

NEW YORK
120 Liberty St.

OO OO oo oo oo oo OO oo ob OO OOOOOOOO OO
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WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON

because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

<)9

HAMILTON - MONTREAL

DIXON CRUCIBLES
For Evert) Metalluraical Requirement

There is no possible require i the assaj laboratory or melting department
where rrucibles '" used thai can be fulfilled more economically and satisfact-
orily than through the use of Dixon's Graphite Crucibles.
They are uniform In composition, construct! tnd performance, and backed by
"it- experieno nearlj a cen un of crucible manufacturing.

JOSEI'H DIXON CRUCIBLE CO., Jersey City, N.J.
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES, BRASS. COPPER, NICKEL

AND ZINC
W W. Wells, Toronto, Ont.

ARGGON
iJommion Oxygen Co.. Toronto. Ont.

BLOWERS. POSITIVE
P. H. & F. M. Roots Co., Conners-

ville, Intl.

CRASS FURNACES
ley Down Shaft Furnace Co., East-

m ' p

CHEMISTS
Charles C. Kawin. Chicago. 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co.. Rich-
mond. Indiana

Sullivan Machinery Co., Toronto, Ont.

COMPRESSORS
Sullivan Machinery Co.. Toronto. Ont.

CORE MACHINES
American Foundry Equipment Co., New
York City.

Wm. Demmer & Bros.. Kewanee, 111.

CORE OVENS
Damp Bros., Mfg. Co., Toronto. O .lario.

Monarch Engineering Mfg. Co., Balti-
more. Md.

W. W. Sly Mfg. Co . Cleveland. Ohio.
Young Brothers Co., Detroit, Mich.

CORE PLATES
Damp Bros., Mfg. Co., Toronto. Ont.

CORE SAND
seiison & Patterson. Stamford, Ont

George F. Pettinos, Philadelphia, Pa.

CRANES
Northern Crane Works. Ltd.. Walker-

•nlle. Ont.

CRUCIBLES
Joseph Dixon Crucible Co.. Jersey City,

N. Y
J. IT. Gautier & Co. Jersey City. N. Y.

CUPOLAS
Northern Crane Works. Ltd., Walker-

ville. Ont.

W. W. Sly Mfg. Co , Cleveland. Ohio

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

OUST ARRESTERS
W W. Sly Mfg. Co . Cleveland. Ohio.

EDUCATIONALISTS
McLain's System Inc.. Milwaukee. Wis.

ELECTRIC PIDDLES

Great Western Mfg. Co.. Leavenworth,
Kan . -

Preston Woodworking Co., Preston, Ont.

I-ERRO-MANGANESE
A. C. Leslie & Co.. Ltd., Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co., Ltd, Montreal.

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co., Toronto.

Ont.

ri_ASKS, SNAP
American Foundry Equipment Co . New
York City.

FLASKS. STEEL
American Foundry Equipment Co New
York City.

Sterling Wheelbarrow Co., Milwaukee
Wis.

FLUXES. IRON. BRASS, ALUMINUM.
COPPER

r.a^i. Mineral Co. Pittsburgh, Pa.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below:

Dominion Foundry Supply Co., Toronto, Montreal

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Geo. W. Kyle & Co., New York
Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT, SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros.. Mfg Co., Toronto, Out.

LADLE SHANKS
Damp Bros., Mfg. Co., Toronto, Out.

MAGNETS
Dings Magnetic Separator Co., Milwau-

Wla,

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Austen Company, Cleveland, Ohio.
Charles C. Kawin. Chicago. 111.

H M. Lane Co., Detroit, Mich.

McLain's System Inc.. Milwaukee, Wis.

FURNACES, OIL
Hawley Down Draft Furnace. Easton,

Pa.

Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES. GAS
Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co.. Rail I-

more. Md.

r URNACES ELECTRIC
Pittsburgh Electric Furnace Corp..

Pittsburgh, Pa.

GRINDERS, PORTABLE
* W Sainsbury. Ltd.

Cleveland Pneumatic Tool Co., Toronto,

Ont.

GRINDERS. SWINGING
AW Sainsbury Lt., Sheffield. England

HEATERS
E. J. Woodison & Co. Toronto.

HOSE COUPLINGS
Cleveland Pneumatic Tnol Co.. Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit. Mich.

IRON CEMENT
Si ih in, Mfg Co., Jersey City, N..I.

KAOLIN
Whitehead Bros, Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co.. Milwau-

kee. Wis.

METALLURGISTS

McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin, Chicago, 111.

METAL PATTERNS

Bryant Pattern Works, Windsor. Ont.

Hamilton Pattern Wks.. Toronto. Out.

MOLDING MACHINES

American Foundry Equipment Co.. New
York City.

Chicago Molding Machine Co., Chicago,

111.

Arcade Mfg. Co.. New Yrork City,

tenson & Patterson, Stamford. Ont.

Herman Pneumatic Tool Co.. Pitts

burgh. Pa.

Wm. H. Nieholls Co.. Brooklyn. N.Y.

Osborn Mfg Co., Cleveland. Ohio.

Tabor Mfg. Co, Philadelphia. Pa

MOLDING SANDS
Whitehead Bros., Buffalo N. Y.

Benson & Patterson, Stamford, Ont.

Ceo. F. Pettinos. Philadelphia. Pa.

Venango Sand Co.. Franklyn. Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Out

PATTERN MAKERS
Bryant Pattern Works, Windsor, Ont

Hamilton Pattern Wks. Toronto. Ont

PIG IRON

A. C. Leslie & Co.. Ltd., Montreal.

Steel Co.. of Canada. Hamilton, Ont.

PNEUMATIC TOOLS
Cleveland 1'ncuiuatlc Tool Co , Toronto.

Ont.

PULLEYS
Dings Magnetic Separator Co.. Milwau-

kee Wis.

RIDDLES

Great Western Mfg. Co, Leavenworth.

Kansas.

The Preston Woodworking Machine Co.,

Preston, Ont.

SAND

ienson & Patterson. Stamford. Ont.

George F. Pettinos. Philadelphia, Pa.

Venango Sand Co., Franklyn, Pi.

Whitehead Bros., Buffalo N. Y.

United States Selica Co., Chicago, 111.

SAND CUTTING MACHINES
American Foundry Equipment Co., New
York City.

H. L. Wadsworth, Cleveland. Ohio.

SAND MIXERS
Philips & McLaren Co.. Pittsburgh, Pa.
National Engineering Co.. Chicago. Ill

SAND SIFTERS

Great Western Mfg. Co., Leavenworth.

Kansas.

National Engineering Co.. Chicago.

The Preston Woodworking Machine Co..

Preston. Ont.

SAND BLAST HELMETS
Pulmosan Safety Equip. Co. Brooklyn.

BLOWERS. POSITIVE
P. H. & F. M. Roots Co.. Connersville,

In.

I

SAND BLAST MACHINERY

American Foundry Equipment Co, New

York City.

Hoevel Mfg. Co.. Jersey City, N.J.

Pangborn Corporation. Hagerstown. Md.

W. W. Sly Mfg. Co.. Cleveland. Ohio

SAND MULLERS
National Engineering Co., Chicago. Ill

SAND BLAST ABRASIVES

George F. Pettinos. Philadelphia. Pa.

Globe Iron-Crush & Shot Company.

Mansfield. Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh. Pa,

SAND RAMMERS

Cleveland Pneumatic Tool Co.. Toronto,

Ont.

SHOT AND GRIT. SAND-BLAST
Pangborn Corp Hagerstown. Md.

SNAP FLASKS
American Foundry Equipment Co New

York City.

Damp Bros.. Mfg. Co., Toronto, Ont.

Diamond Clamp & Flask Co., Rich-

mond, Indiana.

SNAP FLASK JACKETS
Damp Bros.. Mfg. Co., Toronto, Ont.

STEEL BANDS
Damp Bros.. Mfg Co., Toronto, Ont.

TUMBLING BARRELS
R. MacDougall Co.. Gait. Ont.

W. W. Sly Mfg. Co., Cleveland. Ohio

VALVES
Cleveland Pneumatic Tool Co., Torontt

Ont.

VENT WAX
United Compound Co.. Buffalo, N H

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co., Toronto, Out,

WHEEL BARROWS
Sterling Wheelbarrow Co., M!lwauk»

kee. *».
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART& Co., Ltd.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

WINDSOR and DETROIT

E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

L
Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.
800 Smith St., Milwaukee, Wis.

Patterns

!

Phone
Adelaide
5439

Put your pattern problems in

our hands. Quality work and
prompt service assured. Pat-
terns made for all foundry
purposes—wood and metal,
models and aluminum plate

work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

phillips & McLaren co,

Sand
Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry

use. AlsoJawCrushers.

24th and Smallman Sts

Pittsburgh, Pa.

Use Swing Grinders
and bring the wheel to the work.

For grinding Iron or Steel Castings, Steel Ingots, Billets and

Bars, Rails, Steam-hammer Pallets, Plough Platss, Welded Work
etc.

A light but powerful Machine, the result of many years' experi-

ence. Roller bearings throughout and V linked belting eliminate

friction. Takes any size wheel from 12 in. x 1 1-4 in. to 16 in. x

4 in. without alteration.

The DOMINION FOUNDRY SUPPLY CO. Ltd., MONTREAL,
will show you one of these machines and quote prices.

A. W. Sainsbury, Ltd., Sheffield, England
Telegrams "Sainsbury, Sheffield". Marconi Code.



May, 1922 CANADIAN FOUNDRYMAN 71

Representing

WASHINGTON GAS COAL CO.
CANONSBURG GAS COAL CO.
COUNTRY CLUB COAL CO.

WEST PENN. BY-PRO-
DUCTS CO.

LOW SULPHUR 72-HOUR FOUNDRY COKE
ALSO 48-HOUR FURNACE COKE PRODUCED

AT "MARION" MINE, UDELL, PA. (Old Connellsville Basin)

"MARION" COKE

Mines and Coke Ovens

WASHINGTON, PA.
MEADOWLANDS, PA.
CANONSBURG, PA.
CONNELLSVILLE, PA.

BRITISH-AMERICAN FUEL & METALS LIMITEDMcKINNON BUILDING TEL. MAIN 7815 TORONTO

Pulmosan Sand Blast Helmet No. 30
Well ventilated,
adjustable frame
fits any size head.
Light in weight
and will stand
hard wear.

$5.50 F.O.B.
York.

New

(l^MV^ r

X'.

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.

ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Ado'pt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh CrUshed Steel CO. Sole Manufacturer,

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON, Ltd., Montreal, Canada

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

T^oRPOMr.JXilU 1 VI. :%%
•^H AG ERSTOWN. MO.^^* 'sHSSs
SAND-BLAST SPECIALISTS

P. O. BOX 8508

AMERICAN
Molding Machines
Charging Buckets
Dust Arresters
Sand Cutters
Snap Flasks

Pattern Compound
Core Machines
Oven Trucks
Steel Flasks
Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

NORTHERN CRANES

Made in Canada
1 to 150 tons capacity-"The Ideal Foundry Crane"

Also Electric and Air Hoists, 1-4 to 10 tons

NORTHERN CRANE WORKS LTD.
WALKERVILLE, ONTARIO

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent—write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook. Iowa.

yZa^a THE HEAT PROOF TWINS
SEE US AT THE CONVENTION

BOOTH 237
" Moat Metal Per Dollar '

LAVA CRUCIBLE COMPANY OF PITTSBURGH.Pittsburgh, Pa.

The Super-Refractory Furnace Cement"
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Brass Cinder Mill

Made in two sizes to care

for refuse from a foundry of

any size.

A Sly Cinder Mill will completely recover
the valuable metal from the cinders, skim-
mings and sweepings in your foundry, all in

one operation.

_
It can also be used to advantage to condi-

tion your fire clay, by pulverizing and mixing
it smoothly, before lining your furnaces.

The W. W. SLY MFG. CO.
Main Office and Works :

Cleveland, Ohio

Williams & Wilson, Ltd.
Montreal, Que.

Hamilton Facing Mill
Hamilton, Ont

The SLY Line of Up-to-date Foundry Equipment
Steel Tumbling Mills
Iron Cinder Mills
Brass Cinder Mills

Resin Mills
Sand Blast Mills
Sand Blast Mills—Tilted

Exhaust Fans
Sand Blast Rooms
Sand Blast Cabinets

Sand Blast Rotary
Tables

Dust Arresters

Cupolas
Core Ovens
Core Sand Reclaimers

INDEX TO ADVERTISERS
American Foundry Equipment Co..

Arcade Mfg. Co
Austin Co
Audit Bureau of Circulation . . .

71

7

11

64

B
Basic Mineral Company. .Back Cover
Bailey & Bell Firebrick Co 58
Benson & Patterson, Stamford, Ont. 66

Brantford Brass Foundry Co. • • .

.

6

British-American Fuel & Metals Ltd. 71

. 70

. 69

Bryant Pattern Works, E. S.

Buyers' Directory

Can. Link Belt Company 13

Chicago Molding Mach. Co 63
Classified Advertisements 58
Clarke Blast Meter Co 71

Cleveland Pneumatic Tool Co., The 62

D
Damp Bros 59
Demmler & Bros., Wm 7
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Dings Magnetic Separator Co. .... 70
Dixon Crucible Co., Joseph 68
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Dom. Oxygen Co., Ltd 5

Gautier & Co., J. H 58
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Great Western Mfg. Co. 61

H
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Hamilton Pattern Works 70

Hawley Down-Draft Furnace Co. .

.

62

Herman Pneumatic Tool Co 8

Hoevel Mfg. Co 6

K
Kawin Co., Chas. C. .Inside Front Cover
Kyle & Co., Inc., Geo. W - 6

Lane, H. M., Co., K 65

Lava Crucible Co 71

Leslie & Co., Ltd., A. C 58

M
McDougall Co., The R., Ltd 62

McLain's System . . 15

Monarch Eng. & Mfg. Co 3

N
National Engineering Co 9

National Trust Co 43

Nicholls Co., W. H ..28-29

Northern Crane Works 71

Osborn Manufacturing Co., Inc. 16
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Pettinos, George F 66

Phillips & McLaren Co 70

Pittsburgh Crushed Steel Co 71

Pittsburgh Electric Furnace Co. . . 60

Pulmosan Safety Equip. Co 71
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Reliable Parting Co 12

Roots Co., P. H. & F. M 67

Sainsburg Co., A. W 70
Sly Manufacturing Co., W. W. . . 72
Smooth-On Mfg. Co 4
Steel Co. of Canada 68
Steel Trough & Machine Co 58
Sterling Wheelbarrow Co. ...... 10
Stewart & Co., Ltd., Duncan .... 70
Sullivan Machinery Co. ........ 14

Tabor Manufacturing Co 12

Thomas Special Flux Co 58

U
United Compound Co.

U. S. Silica Co

Venango Sand Co.
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66

W
Wadsworth Core Mach. & Equip. Co.

Front Cover
Wadsworth, H. H 59

Wells, W. W 59

Whitehead Bros. Co 59

Woodison Co., E.J. 1

Wright Mfg. Co 59

Y
Young Brothers Co 2
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,
13* South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mgr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Lamed Streets

DETROIT, MICH.
Or order from the nearest branch

CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street, Erie. Pa.

Charles J. Menzemer, Mfrr.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee, Wis.

A. M. Weis, Mgr.



CANADIAN FOUNDRYMAN

2T\\
lllllll!lllll!lll!!lll!l!llll!llll!llllllllll!llllllliniil!llll!i!llll!IIIIIIIHI!!ll

Going To The Rochester Convention?

Be Sure To Look Us Up

BOOTH 242

If we haven't met you, we want to.

And if we have met you, let's renew the acquaintance.

We want to show you our minerals and explain our Fluxes

Fluxes for All Metals No Pay Unless Satisfactory

Iron Flux in the Cupola

1. Saves Coke ten to twenty per cent.

2. Saves Iron two to six per cent.

3. Cuts Losses in two in job shops.
4. Drops bottom clean every time.

5. Doubles the life of the brick.

6. Shortens heat ten to twenty per cent.

FOR THE IRON
Makes Iron hot, 20 to 30 per cent, more fluid, twelve per cent, softer and ab-
solutely clean. Makes castings tough, smooth and strong. Less trouble from
shrinkage and porousness.

What our Iron Flux does for Iron, our Radioclarite accomplishes in Non-Ferrous
Metals. Saves dollhrs where we make cents.

For Iron, Steel and Semi-Steel, use Keystone Thermo Molybdenum Flux.
For Chilled Rolls and Special Work, use Tungsten Ladle Flux.
For Brass, Bronze and Non-Ferrous Metals, use Radioclarite.
Try our Pearlite for Aluminum and our Special Radioclarite for Copper.

It Costs Nothing To

Try Our Fluxes

Send To-day For

A Trial Order

C M MILLER

IIIIIIIU

FLUOR SPAR |

We produce all grades of Fluor Spar from our own mines. Immediate delivery.

The Basic Mineral Co., Box 276, N.S. Pittsburgh, Penna.
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We are the original producers and largest shippers from
the Albany and North River Territory.

Over seventy years' experience in the selection, produc-

tion and distribution of dependable moulding sands.

Write for Moulding Sand Bibliography

WHITEHEAD BROTHERS COMPANY
Providence NEW YORK

Established 1850

Buffalo
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"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE more fully.

It will in no way
obligate you.

IT
has always been a logical theory

that where an automobile has been

built "from the ground up" it can't

help being a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundiy is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every icind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can ycu afford to be without this valuable ad-

visory service? So successful has Kawin been

with other foundries that you are guaranteed

a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, 111. Cincinnati, O. Buffalo, N.Y. San Francisco, Cal.

Chemists-Metallurgists

Foundry Engineers
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WOODISON PRODUCTS

Every Woodison product is sold on a service basis and is guaranteed to make good. The great

care exercised in manufacture and the high quality of materials and workmanship used made
this possible. For the real economy that is measured, in dollars and cents, by the reduction of

Factory Costs

—

adopt Woodison's.

Hardwood Snap Flasks
There is no danger of Wood'son Flasks springing and

making a shift in your castings. They are made from
materials best adapted to resist moisture and are strong

and durable.

Woodison 614 Plumbago
This is genuine East India Plumbago—unadulterated or added

to in any way. For machinery castings, columns and works
where the sands have a tendency to scab it has no equal.

Woodison Lite-Wate Parting
You take absolutely no chance in trying out our Lite-Wate

Parting. We claim it is the best to be had. You can test

it out without a particle of risk. Order a barrel—try it out

thoroughly and if it doesn't prove satisfactory, return it at

our expense.

Woodseed Liquid Core Compound
A purely Canadian product, lower in price than linseed oil but
just as efficient. WOODSEED is always uniform—the formula
is never changed to meet unstable linseed oil prices. If you are
anxious to favor Canadian products WOODSEED is sure to give
you excellent value for your money. Order a trial barrel now.

Eureka Core Compound
Are you making large, heavy gray iron castings, engine beds,
machine tools or steel castings cf any description?

You can save money by using our Eureka Core Compound. No
experiment — its merit is already established among leading
foundries in Canada.

We manufacture other grades for smaller intricate cores.

How about a barrel on approval?

The E. J. Woodison Company, Limited
Fire Brick - Fire Clay - Heat Proof Cement - Foundry Equipment

858 Dupont Street

TORONTO
261 Wellington St.

MONTREAL
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A Three to

One Gain

Over

Hand

Ramming

Estimated Time

Saved With

HERMAN MOLDING MACHINES
Speedy operation is one of the outstanding benefits that foundry-
men derive when they adopt "Herman" Jarring Molding Machines.

No molding machine can be worth its cost unless it is speedy and in

"Herman" machines the average gain in time is three to one over
hand ramming. Any mold, large or small, can be jarred in less

than a minute's time; and of course the larger the pattern the greater
actual time saved.

"Herman" machines are automatic in operation by the single ad-
justment of an operating valve. They put speed and efficiency into

such work as flanged fittings, engine beds, cast iron columns, machine
tool frames, cylinders and all work of medium or larger nature.

We Will be Glad to Send Complete Data

y Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building, PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works : Pneumatic Engineering Appliances Co., Ltd., Palace Chambers,

Westminster, London. S.W., Eng.
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Competition Boys Now— in "Selling Castings"

This Should Convince You
That MONARCH EQUIPMENT

Actually Cuts Costs

'MONARCH-ROCKWELL" Double-Chamber
Furnace— Oil or Gas

"Monarch-Rockwell" Double-Chamber Furnace. The
two chambers are used alternatively. The exhaust
heat from the active or primary chamber is applied
to the other chamber, thereby simultaneously melt-
ing in one chamber and heating the metal in the
other chamber to very near the melting point, with
the one burner and at no additional cost.

You can appreciate the economy of this method

—

they actually do nearly twice the work in half the
time as compared with other types of furnaces.

"Monarch" Universal Sand Mixer. Handles Sand
Mixing, Separating and Cutting all in one operation.
The Cylindrical Wire Brushes are located below the
bottom of a special feed hopper. These are operated
by a shaft, belt or motor driven, running at 1,000
r.p.m. After the used sand is fed into the hopper,
it :'s drawn gradually from it and then thrown forc-

ibly in a heap in front of the machine. All foreign
particles, such as nails, wire, etc., are thrown still

further away.

This is a real saver in time, material and general
costs—does a weeVs work in one day. (Minimum
output 25 tons a day.)

MINIMUM OUTPUT

25

TONS

PER DAY

Write for particulars THE BLIZZARD portable on wheels

Manufactured by

The Monarch Engineering & Manufacturing Co.

1206 AMERICAN BLDG. - BALTIMORE, MD., U.S.A.

New York Office : 50 Church Street.
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"PRESTON"
WOODWORKING

MACHINERY
Guarantees Better Work
in your Pattern Shop

This is our

BUZZ PLANER
AND JOINTER

Neither skilled labor nor material have been spared

to make this Buzz Planer and Jointer the most

modern and up-to-date of any made to-day. It is

practically perfect in every feature. The design

is simple, the adjustments are convenient and, with

ordinary care, it should never get out of order.

Use it for rabbetting, grooving, gaining, chamfering, beading, beveling, squaring up,

making molds of various shapes, etc., and it will meet your most exacting demands.

Preston Electric Sand Riddle
A portable machine, durable and smooth running,
which can be attached to any electric light socket. It

will riddle your sand as fast as a man can shovel it in

—and all it costs is

One Cent an Hour for Power!

There's no overhead equipment required, simply run it

where you like and it will take care of your whole mold-
ing shop.

Put it on trial alongside any other Riddle at your plant
and convince yourself that it is the fastest and most
economical Riddle on the market.

The Preston Woodworking Machinery Co.
LIMITED

PRESTON, ONTARIO, CANADA
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Dominion Oxygen Service
now includes

PREST-O-LlTE Dissolved Acetylene

uSERS of welding and cutting apparatus will appreciate this

new and better service — one source of supply for both
Dominion Oxygen and Prest-O-Lite Dissolved Acetylene.

The same high quality will be maintained in both the oxygen
and fuel gas as has always distinguished these products.

The same types of cylinders will be continued under the new
arrangement.

The advantage and the saving to you will come from placing

your orders with one Company for both Dominion Oxygen and
Prest-O-Lite Gas—thus always securing an adequate supply of

both at the time and place you need them.

Telephone, telegraph, or write your orders to our nearest
Distributing Station for immediate shipment by the shortest

route.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

Hillcrest Park, Toronto.

Shawinigan Falls, Quebec, Montreal, Hamilton,

Welland, Windsor, Winnipeg.

Merritton,

D27
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Foundry building of the Gartland McCarthy Foundry Co.,

Chicago, 111., designed, built and equipped by The Austin Co.

Interior of Foundry of the Roberts & Mander Stove Company, Hat boro. Pa., designed built and equipped by the Austin Company.

60% More for Your
Building Dollar

Austin can increase the value of your building dollars. To-day you
can build at minimum cost. Steel is going up. Material costs are low;
the full working day has arrived. These elements have changed the
building situation to-day. The Austin Method has brought further
advantages.

Carefully kept cost records show that the Austin Company can to-day
deliver to you 60<7<- more building for a given amount of money than
could have been delivered eighteen months or two years ago.

This reduction is due partly to reduced material and labor costs, but
these lower basic costs are not the only elements by which Austin can
safeguard your building investment. An Austin operation represents
economy at every step.

Selecting site, purchase and layout of equipment, design of buildings
and handling devices are some of the foundry construction problems
which Austin foundry specialists are prepared to help you solve.

Our complete organization takes full responsibility for co-ordinating all

details. Submit your problems to Austin engineers. Phone, wire or

use the coupon. Consultation involves no obligation.

THE AUSTIN COMPANY, Cleveland
Foundry Engineers and Builders

CHICAGO NEW YORK
DETROIT DALLAS
PITTSBURGH ST. LOUIS

PHILADELPHIA
THE AUSTIN CO. OF CALIFORNIA, LOS ANGELES

AUSTIN

Plant of the U. S. Ball Bearing Company, Chicago,
111. built by The Austin Company

AUSTIN METHOD

ENGINEERING BUILDING EQUIPMENT
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TABOR

10" POWER SQUEEZER
We have had 92 of these machines operating in

one shop for over nine years and the total cost

of repair parts ordered has been less than $10.00
—a striking tribute to TABOR QUALITY

There is No Faster Machine Made
The only mechanical operation of any plain squeezer is

bringing up the head and squeezing the mold which
requires but .06 minute on the Tabor— take your stop

watch and verify this.

The Choice of Squeezers is a matter of quality and workmanship and
both are of the highest in the Tabor.

SEND FOR BULLETIN M-R

The Tabor Manufacturing Company, Philadelphia, Pa,

FOREIGN AGENTS: Macnab & Co., 56 Eagle St., London, W. C; Fenwick, Freres & Co., 8 Rue
DeRocroy, Paris, France; F.G. Kretschmer &Co., Frankfort, a. M., Vienna, Budapest; Mitsui & Co.,

Ltd., New York, Tokio, Japan; Benson Bros., Sydney and Melbourne, Australia.
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CLEVELAND
"Pistol-Grip"

Chipping Hammer

Easy
To
Hold

Easy
To

Control

Also Furnished with "Enclosed"

Handle, Outside Latch if Preferred

Cleveland Chippers are "Speedy"
and efficient Tools. They operate
without any "Recoil" and are easy
to hold on the work.

They are "Ideal" for the Foundry
as they are "Dust-Proof" and al-

ways on the job.

Cleveland Sand Rammers For
Floor, Bench and Core Work

"Beat Them All"

For Speed—Power—Efficiency and
Economy. Men like them as they
have no "Recoil" and when run-
ning "lift" and "carry" their own
weight. Try one and note their
resiliency.

Bowes Air Hose Coupling
"Pleases Everybody"

Instantly connected or discon-
nected.

Absolutely "Air Tight" under
all pressures.

All sizes in stock.

Write for Bulletins 44-46 and 48

Cleveland Pneumatic Tool Co.,

of Canada, Ltd.

84 Chestnut Street, Toronto
337 Craig St. W., Montreal

ALUMINUM
Match Plates

and Metal Patterns

—Our Specialty

We Also Manufacture

Aluminum, Brass and Bronze Cast-

ings in production quantities.

Alloyed to customer's specification.

Jobbing Work Promptly Executed.

BRANTFORD BRASS
FOUNDRY CO.

22 Leonard Street
BRANTFORD, ONT.

We Want a Chance

to Improve Your

Castings!

We have increased the quality and selling

value of many a firm's castings bv supply-
ing them with VENANGO Molding Sands.
The VENANGO deposit is an unusual one.
Experts say there are no other sands in

America that equal VENANGO SANDS
for results.

We can supply Molding Sands for Steel,

Malleable, Brass, Aluminum and Light
Grey Iron Castings.

Get out of the sand buying rut
and let us help you make more
money. Invest five minutes in a
letter. We will send samples and
explain all about our guarantee.

VENANGO SAND CO.
FRANKLIN, P.A.
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St

KpHaa\mM
ECONOMICAL and EFFICIENT for all kinds of sand mixtures in foundries
producing steel, gray iron, malleable, brass and aluminum castings. }

PRODUCT

OF A

PRACTICAL

FOUNDRYMAN

RECLAIMS

OLD AND

WORN-OUT

SAND

Better Sand Mixtures At Lower Costs

THE UNDERLYING idea that produces the efficiency we claim for the SIMPSON INTENSIVE
FOUNDRY MIXER is the action of the mul lers which squeeze and knead the grains of each
kind of sand through and amongst each other. This action, together with the turning over

of the sand by the plows, is the cause of changing the mixture from a friable and loose condition
to a strong, tough and plastic mass.

The excessively heavy mullers of the old-fashioned type of sand mills, tend to break the grain of
the sand, which is a very grievous error, as all foundrymen know. This objection has been entirely

obviated in the SIMPSON INTENSIVE FOUNDRY MIXER, by reason of the mullers being of

just sufficient weight and width of face to mull a nd knead without destroying the structure of the
sand. Therefore the original porosity and "openness" of the mixture is maintained.

In addition to eliminating the losses due to bad c astings caused by poorly mixed facing sands the

SIMPSON INTENSIVE FOUNDRY MIXER cuts down labor costs considerably. It is a fact that in

saving of labor costs alone it will pay for itself in a very short time. We have letters from hun-
dreds of satisfied users testifying to savings in labor of from 33 1-3% to 50%.

Manufactured in four sizes: No. 0, with 3 ft. diameter pan; No. 1, with 4 ft. diameter pan; No. 2,

with 6 pt. diameter pan; and No. 3, with 8 ft. diameter pan.

Write for catalog and further interesting information
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Castings are made from pig iron plus human effort.

Pig iron is a fixed charge, and your profits must come from

saving human effort.

Our business is to lay out a plant so as to cut out as much

effort as possible.

We also rearrange existing plants to increase their efficiency.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.

Canadian Office : The H. M. Lane Co. Ltd., La Belle Block,

Windsor, Ontario
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NICHOLLS MACHINES

12-36 Type D
Duplex Portable

10-32 Type D with
open end frame
#nd adjustable
steel side rails

for different
length and width
of pattern plates.

10-32 Type E
Jolt Squeeze and
electric drawing
device.

T4>-42 Combina-
tion Duplex Port-
able Jolt. Squeeze
and Pattern
drawing device.
This combination
can be made up
with three dif-

ferent types of
heads or drawing
devices.

'ZSSZFr WM. H. NICHOLLS CO., Inc.
I0,^^ Av-

Manufacturers'Jor France, Italy, Belgium, Spain, and Switzerland, Glaenzer & Perreaud, 18 Faubourg du Temple, Paris, France

FOR FURTHER INFORMATION SEND FOR CATALOGUE
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WADSWORTH

The Wadsworth No. I 3-8 to 3 in.

Core Making Machine Hand or Power

Complete
CORE ROOM OUTFITS
We have specialized on core making ma-

chinery and equipment for the last 20 years
—and our product shows it.

Wadsworth core machines are the only
machines on the market on which a rodded
core can be made. Tell us your needs and
let us quote you.

The Wadsworth Core
Machine & Equipment Co.

AKRON, OHIO

The Wadsworth Navy Type. Motor Driven,

Core Making Machine. 3-8 to 7 in.

The Wadsworth Core Oven
Wadsworth Core Cutting. oft and Coning

Machine
The Wadsworth No. 3 Core Making

Machine. 3-8 to 7 in.

IRON
THE

/ STEEL >

COMPANY
OF

^CANADA'
^ LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL

<»"?
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Cut Your Blasting Costs in Half
By Using

Globe H. C. Chilled Shot

Facts Worth
Knowing.

Globe H.C. Chilled
Shot has the high-
est abrasive qual-
ity.

Does not pulverize
or go to dust like
sand.

Blasting surface is

left clean.

Gives you a better
job at a greatly
reduced cost.

Does better and faster work than sand, and will eliminate more
than 50% of the dust incidental to sandblasting.

One ton of Globe H. C. Chilled Shot will ,outserve a whole car-
load of the best blasting sand, as the shot can be used over and
over again—from 250 to 275 times. Think of the immense saving
this means in the cost of blasting material.

The elimination ,of large storage bins and sand driers, also the
saving in time and cost of transportation and unloading, are fur-
ther reasons why you should use Globe H. C. Chilled Shot in
preference to sand.

Start to economize by writing for further particulars and the
names of progressive foundries using Globe H. C. Chilled Shot.
Samples of sizes to suit your machines and prices gladly furnished.

The Globe Iron-Crush
(Formerly the

Department "C"

and Shot Company
Globe Steel Co.)

Mansfield, Ohio

IM

BELT CONVEYORS
Link-Belt belt conveyors have won the same success in

the handling of materials under conditions for which

they are adapted as Link-Belt equipment has achieved

in the general field of elevating and conveying.

We manufacture all approved designs of elevators and

conveyors, both belt and chain, and without prejudice,

employ each where it serves best. Send for catalog No.

215.

CANADIAN LINK-BELT CO., LTD.
Toronto: Wellington &. Peter Sts. Montreal: 10 St. Michael's Lane
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CANADIAN MADE
for CANADIAN TRADE

COMBS Gyratory Foundry RIDDLE
CANADIAN FOUNDRYMEN are

proud of the Combs Riddle

—

proud of the fact that right here
in Canada we make a Riddle that will

more than "hold up its end," by com-
parative test, with any imported ar-

ticle. As a matter of fact, no one man
can feed a Combs faster than it will

sift, by actual test and experience of
Canadian Foundrymen, the Combs will

do more work than any ten men—and
better work, too.

Then again, unlike many, so-called,

portable Riddles, the Combs is really
portable. You can use it in a dozen
different places within an hour.

Get in touch with one of the concerns listed here—ask them to send you a Combs
Riddle for 30 days' free trial. Costs you nothing — freight charges are on us.

ONTARIO AGENTS

E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Lamed and 3rd Sts.,

Detroit, Mich.

QUEBEC AGENTS

Dominion Foundry Supply Co., 185 Wellington St.
Montreal.

Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.
Strong-Scott Mfg. Co., Winnipeg, Manitoba.
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GUESSWORK VS. SCIENCE
Many foundry owners, managers, foremen, mold-

ers and others connected with foundries have received

but little schooling, as they had to help support the

family at an early age.

Others, perhaps, did not need to help but as they

were going to learn a trade, they and their friends

thought it unnecessary to continue in school because

of the mistaken idea that a tradesman did not need
eaucation.

McLAIN'S SYSTEM affords foundrymen an opportunity to obtain

an education covering the science of combustion, so essential in the

manipulation of the cupola and common sense application of the

chemistry of iron and steel. In other words, the practical metallurgy

of iron and steel foundry practice plus an accumulation of metallur-

gical facts that point the way to success for all men connected with the

foundry business.

Many foundry engineers, efficiency men. metallurgical engineers,

chemists and others have adopted McLAIN'S SYSTEM as standard

authority. Note the following:

"Please accept my thanks for the courteous treatment accorded

me while taking your Iron Foundry Course. The practical 'horse

sense' information in regard to foundry and cupola practice is just

what the metallurgist needs and has already proven itself of great

value to me.

"We are at the present time making some very heavy castings

which are to be subjected to high stresses, and of course high strengths

are necessary. The castings are for a special machine for making
truck frames which we are building for the A. O. Smith Corporation,

of your city. The arbitration bars are giving a transverse strength of

about 4,000 pounds with a deflection of .16 to .18 inches. Tensile

strengths are from 35,000 to 38,000 pounds. We have been able to

accomplish this only by your assistance in improving our melting prac-

tice and the use of steel scrap. In other words, properly melted semi-

steel."

(Name upon request)

McLAIN'S SYSTEM, Inc.

//

5x>
;V

A
X*>^v
s?

700 Goldsmith Bldg., Milwaukee, Wis.

/ «//V"/ *v
s?~
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THE ELECTRIC FURNACE
Which Your Plant Needs

Atlas Brass Foundry Company, Colombus. Ohio

The Foundrymen's Convention afforded a splendid opportunity to see

all makes of electric furnaces and determine which type would be most

simple in operation and most economical for production in your plant-

Even if you could not attend the Convention, you have the evidence

from more than 100 Baily foundry furnaces as to which type is best suited

for foundry conditions. 30% of all the purchasers of one Baily furnace for

melting non ferrous metals, have since purchased more Baily Electric Furnaces

Baily furnaces are built to meet every melting condition, with sizes

ranging from 500 lbs. up to 2000 lbs. There is a furnace exactly suited to

the needs of your plant.

Now is the best time to let us place

our furnace experience at your service.

The Electric Furnace Company
(Manufacturers of Baily Electric Furnaces for

melting, enameling, annealing and heat treating)

Wilson St. at P. R. R. Salem, Ohio
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Convention Well Attended and Appreciated
While Not Surpassing Former Maximum in Numbers the
Rochester Convention Outclassed All Its Predecessors in Inno-
vations and Was Well Up in Number of Exhibits and Registrations

y* FTER a lapse of nearly two years
/-% the American Foundrymen's As-
* *- sociation in conjunction with the
various other organizations with which
it is allied met in convention at Ro-
chester, N. Y., during the week of June
5th and held what was in many re-
spects the best exhibition of foundry
equipment and supplies of any in the
history of that organization.
The number of exhibits was not quite

up to that of the two preceding ones
but was not far short.

The slight falling off was not through
any 'lack of interest but was due to the
fact that the machine tool department
which has of late been taking an ac-
tive interest was not as well represent-
ed as in former years.

Machine tools while of some interest
to foundrymen are not directly connect-
ed with the business and the manufac-
turers of this class of machinery failing
on this particular occasion to see suf-
ficient encouragement in their line re-

flects nothing on what the manufactur-
ers of foundry equipment are doing.
The display of molding machines and

sundry sani conditioning and other ma-
chines surpasse.1 anything heretofore
shown. Many new ideas never before
brought out were in evidence, some of
which will be described in this issue.

338 booths were required to accommo-
date the exhibits, which is a good show-
ing, considering conditions as they have
been since the last convention, and ar-

gues well for the success of future con-
ventions and exhibitions.

With the exception of the extra num-
ber of local callers which would regis-
ter in a larger city the attendance
was well up to the best of the past
gatherings.

The number of Canadians who attend-
ed was prohably in excess of that at

any previous convention. Following are
the visitors from Canada who regis-
tered:

Visitors from Canada
A. G. Howard, Brantford, Ont.; W.

Phillips, Hamilton, Ont.; J. H. Punchey,
Hamilton, Ont.; J. C. Wilkinson, Ham-
ilton, Ont.; Stanley Adamson, St.

George, Ont.; G. L. Havel, Montreal,
Que.; CD. Garner, Toronto, Ont.; A.
Baillott, Hull, Que.; R. A. Calvert,

Smith's Falls, Ont.; A. Z. Cohen, Mon-
treal, Que.; P. Graham, Montreal, Que.;
W. G. Davidson, Vancouver, B. C;
George H. Hammond, Guelph, Ont.;

Emil Drolet, Quebec City, Que.; A. K.
Hockin, Guelph, Ont.; W. L. Gifford,

St. John, N. B.; C. E. Plummer, Bolton,
Ont.; Robert Savelle, Guelph, Ont.; C.

F. Stevens, London, Ont.; A. J. Palmer,
London, Ont.; Frank A. Park, Oshawa,
Ont.; Milton A. Taylor, Guelph, Ont.;
Alex. R. Waldren, Brantford, Ont.;

Mrs. A. R. Waldren, Brantford, Ont.;
E. Lifehorn, Montreal, Que.; Geo. 0.

Vair, Kitchener, Ont.; John D. Meister,

Welland, Ont.; E. H. Gurney, Toronto,
Ont.; C. A. Roberts, Toronto, Ont.; F.

Smith, Orillia, Ont.; R. M. Scott, Oril-

lia, Ont.; A. E. Cambridge, Montreal,
Que.; W. M. Maybank, Toronto, Ont.;

F. J. Ross, Toronto, Ont.; Gerald Cav-
anagh, Montreal, Que.; John Cavanagh,
Montreal, Que.; Harvey Carmichael,
St. Catharines, Ont.; Henry Cunning-
ham, St. Catharines', Ont.; W. R. Mel-
drum, Niagara Falls, Ont.; B. L. Jir-

ouch, Guelph, Ont.; W. J. Dalgleish,

Gait, Ont.; J. Bibbey, Toronto, Ont.;

L. L. Anthes, Toronto, Ont.; John
Davidson, Brampton, Ont.; Joseph Sul-

ly, Toronto, Ont.; Thomas Sully, Tor-
onto, Ont.; J. E. Morden, Hamilton,
Ont.; E. B. Fleury, Toronto, Ont.; E. J.

Anderson, Welland, Ont.; J. P. Tracy,
Toronto, Ont.; W. B. Muir, Toronto,
Ont.; Gilbert C. Storey, Toronto, Ont.;

T. W. Turner, Toronto, Ont.; W. W.
Bowring, Windsor, Ont.; F. Roberts,
Peterboro, Ont.; A. H. Ahara, Toronto,
Ont.; Wm. G. Beatty, Fergus, Ont.;

Mrs. W. G. Beatty, Fergus, Ont.;
Findlay Bros. Co. Ltd, (ten in number)
Carlton Place, Ont.; C. S. Gilbert, St.

Thomas, Ont.; J. J. Gillen, Toronto,
Ont.; A. C. Adams, Fort William, Ont.;
W. A. Hastings, Hamilton, Ont.; Walter
J. Langston, Three Rivers, Que.; Al-
fred Congdon, Port Arthur, Ont.; A.
Mullen, Montreal, Que.; L. A. Potvin,
Peterboro Ont.; A. H. Corney, St. Ca-
tharines, Ont.; W. H. Cameron, St. Ca-
tharines, Ont.; A. Chase, Hamilton,
Ont.; D. W. Maxwell, St. Mary's Ont.;

George B. Frost, Smith's Falls, Ont.;
Walter A. Stewart, Smith's Falls, Ont.;

G. M. Smith, Toronto, Ont.; W. B.

Crsig, Toronto, Ont.; Thomas Daly,

Hamilton, Ont,; R. Catton, Toronto,
Ont.; C. C. Beah, Ottawa, Ont.; E. M.
Benedict, Toronto, Ont.; A. Bergman,
Hamilton, Ont.; Robert Broadbent,
Sherbrooke, Que.; M. J. Cahill, Lachine,

Que.; R. A. Calvery, Smith's Falls, Ont.;

Arthur Cambridge, Toronto, Ont.; C. M.
Chase, Toronto, Ont.; Howard E. Far-

ley, Brantford, Ont.; A. E. Coulter,

Toronto, Ont.; Egmont L. Frankel, Tor-
onto, Ont.; Ray Gleason, Hamilton,
Ont.; E. J. Goodman, Oshawa, Ont.; H.
J. Hawse, Guelph, Ont.; Wm. F. Hayes,
Hamilton, Ont.; C. G. Heiby, Sarnia,

Ont.; 0. M. Hindson, Oshawa, Ont.; A.
R. Hockie, Guelph, Ont.; M. Holland,
Peterboro, Ont.; C. V. Inglis, Toronto,
Ont.; Leon K. Lane, Ottawa, Ont.; C. A.
Lauson, Toronto, Ont.; Geo. K. Lamb-
ling, Toronto, Ont.; Charles Linklater,

Hamilton, Ont.; A. G. Mclntyre, Tor-
onto, Ont.; P. McMichael, Toronto, Ont.;

D. T. McPherson, Toronto, Ont.; J. K.
Moffat, Weston, Ont.; J. M. C. Moore,
London, &nt.; J. E. Mordon, Hamilton,
Ont.; Charles A. Roberts, Toronto, Ont.;

A. Mitchell, Montreal, Que.; George H.
Weaver, Montreal, Que.; E. N. Ward,
Toronto, Ont.; Wm. Ruddy, Toronto,
Ont.; A. Reynolds, Oshawa, Ont.; Frank
A. Douglas, Chippawa, Ont.; B. G. New-
ton, Toronto, Ont.; F. H. Bell, Toronto,
Ont.

The convention was opened at ten

o'clock on Monday morning in the Au-
ditorium building by an address of wel-

come from Mayor Clarence D. Van
Zandt of Rochester. Owing to unavoid-
able absence of President W. R. Bean
of the American Foundrymen's Associ-
ation, who was ill, the mayor's address
was responded to by W. B. Price, of

Waterbury, Conn., chairman of the In-

stitute of Metals division. C. R. Messen-
ger, vice-president of the Foundry-
men's Association also spoke, after

which the convention was declared

form?lly opened. The morning was
spent in shaking hands and getting

well acquainted with each other and
in getting everything in shape for

smooth sailing during the remainder of

the week.

International Session

In the afternoon the international
session was held, the speakers including



18 CANADIAN FOUNDRYMAN Volume XIII

F. J. Cook of the British Foundry-
men's Association, M. Remi of the

French organization and others. In the

evening the past and present officers

of the institute of metals division were
tendered an alumni dinner at the Pow-
ers hotel which finished the first day's

programme.
The programme of sessions through-

out the week was for the most part

fairly as scheduled although the mold-
ing sand committee seemed to have
some difficulty in holding their place

even to being forced onto the deck of

the excursion steamer on Thursday af-

ternoon.

Needless to say this session had to

be still further postponed as a couple
of orchestras and decks covered with
light-footed bipeds of both sexes made
short work of molding sand. This sub-
ject was, however, well taken care of

on Friday morning.

The Exhibits

Following is a list of the exhibits, to-

gether with the representatives:

Acheson Graphite Company, Niagara
Falls, N.Y.:—Acheson Electrodes; Ache-
son Welding Electrodes; Cross-Section
of Standard Joint; Acheson Foundry
Facing.

Represented by Atwood B. Oatman,
Fred E. O'Neil," Stanley L. Walworth,
Lyman C. Judson.

Air Reduction Sales Company, New
York, N.Y.:—Airco-Davis-Bournonville
specially designed machines for auto-
matic oxyacetylene welding and cutting
(radiagraph, oxygraph, camograph and
tube-welding) and hand welding and cut-
ting torches.

Represented by A. D. Frost, J. L. An-
derson, H. H. Melville, H. A. Hocking,
H. Hazen, F. J. Leger, A. Blaser.

Ajax Metal Company, Philadelphia,
Pa.:—Ajax Process Ingots and specimen
castings; Ajax Bull Bearing Alloy; a
60 K. W. Ajax-Wyatt and 30 K. W. Ajax
Northiup Electric Furnace.
Represented by G. H. Clamer, W. J.

Coane, Frank M. Willeson, Zeno D.
Barns, C. F. Hopkins, Henry Gieseke,
William Adams, Dudley Willcox.
American Foundry Equipment Com-

pany, New York, N.Y.:—Sand Cutters of
various styles, sand blast equipment,
hammer core machine, molding machine,
flasks, pattern mounting compound, pat-
tern mounting equipment.

Represented by Verne E. Minich, El-

mer A. Rich, James Rigby, Jr., R. H.
Kelley, R. S. Buch, David Coble, W. H.
Schulte, R. H. Moore, R. H. Wallace,
David Logan, Jerome E. Sweet, E. J.

Turnbull, Charles G. Smith, John Donald
Alexander, Hutton H. Haley, C. D. Stein-

meier, Herbert T. Rich, C. B. Schneible,

J. F. Nesbitt, P. S. Weiner, J. E. Buch,
D. C. Coble, W. W. Wallace.
American Wood Working Machinery

Co., Rochester, N.Y.:—Wood Working
Machinery for Pattern Shops.

Represented by C. B. Foster, George
Ely, R. T. Maston, A. H. Jones.

Arcade Manufacturing Company, Free-
port, Illinois:—Three types of Moderns

mi unted with plates, Air Squeezers, Jolt

Squeezers, Piston Ring Squeezers, Plain

Jolters, Jolt with hand strip and air

s.rip, Post Squeezer, and Brillion Pour-

ing Devices.

Represented by E. H. Morgan, L. L.

Munn, Henry Tscherning, Mentor Wheat,

August Christen, G. D. Wolfley, R. E.

Turnbull, Herman Meyers, Jas. A. Mor-

gan.

Armstrong-Blum Mfg. C, Chicago,

111.:—Marvel Hack Saw Machines, Auto-

matic High Speed Saws, Metal Band
Saw, Rod Cutters, Punch Shear and

Bender.

Represented by Harry J. Blum, George

J. Bum.
Asbury Graphite Mills, Asbury, N.J.:

—Demonstration of Asbury Core Nash
and Ceylon Foundry Facings.

Represented bp H. M. Riddle, H. M.
Riddle, Jr., I. D. Adams.

E. C. Atkins & Co., Inc., Indianapolis,

Indiana:—Silver Steel Saws, Foundry
Plates, Kwik-Kut Power Hack Saw
Machines, Metal. Band Saw Machines

and Canto! Wax Belt Dressing, Machine

Pressure Meteis, Recording and Indicat-

ing.

Represented by L. J. Speidel, L. L.

Vayda.
Balbach Smelting & Refining Co., New

York, N.Y.:—N. B. C. casting copper in-

gots and ingot bars; B. B. B. yellow

brass and composition ingots; Desilver-

ized lead, antimonial lead, solder.

Represented by F. Schmutzer, James

MacNee, R. H. Thomas, Thomas Thom-
son.

C. O. Bartlett & Snow Co., Cleveland,

Ohio:—Sand Handling Equipment, Con-

tinuous Molding Equipment, Mechanical

Carrying Equipment.
Represented by H. L. McKinnon, H. C.

Orr, S. Gertz.

Basic Mineral Co., Pittsburgh, Pa.:

—

Miller fluxes, radioclarite keystone cov-

ering all metals.

Represented by E. E. Miller.

Bastian-Blessing Co., Chicago, 111.:

—

Oxy-acetylene welding and cutting-

equipment in actual operation.

Represented by E. L. Mills, Fred

Zwald, H.A. Solomon.

A booth full of molding machines at the Rochester Exhibition.

Knives. The display will be mechanical
in that electric motors will be used in a

unique manner to cause huge Circular

Saws to revolve.

Represented by T. A. Carroll, R. D.

Tompson, W. L. Sturtevant, Edward
Norvell.

Atomized Products Corp., Evansville,

Indiana:—Mineral Foundry Facing.

Represented by R. J. McSherry and
B. U. Cain.

Austin Company, Cleveland, Ohio:

—

Photographic display of Foundry Con-
struction and installation of equipment.
Construction plans and specifications of

Typical Foundry work.

Represented by O. D. Conover, H. E.

Stitt, Geo. A. Bryant, Jr.,.C. F. Chard, H.
L. Cornelison.

B. & J. Manufacturing Co., Springfield,

Ohio:—A working demonstration of the

New V-Roll Flask Guide.

Represented by George E. Jackson.

Bacharach Industrial Instrument Co.,

Pittsburgh, Pa.:—Blast Volume and

Bausch & Lomb Optical Co., Rochester,

N.Y.:—Metallurgical Microscopes, Met-

allographic Cameras and other Scientific

Instruments.

Represented by I. L. Nixon, G. H.

Leffier, H. D. Skelton, M. Schmit, M. H.

Stevens, R. J. Phillips, F. W. James
Beardsley-Piper Company, Chicago,

Illinois:—Tractor and turntable Sand-

Slingers for high production molding.

Represented by E. 0. Beards'ey, E. L.

Mitchell, P. Stefan.

Beaudry & Company, Inc., Boston,

Massachusetts:—Working model of the

Beaudry "Champion" Power Hammer
motor driven type.

Represented by Archibald Parsons.

Bennington Scale Mfg. Company, Ben-

nington, Vermont:—Bennington Suspend-

ed Platform Heavy Duty Scales; Ben-

nington Suspended Platform Counting

and Weighing Machines.

Represented by A. N. Robbins, H. R.

Coffin, W. G. Thompson, F. J. White, E.

M. Banghart.
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Bethlehem Steel Company, Bethlehem,

Pennsylvania :—Illuminated Transparen-

cies Illustrating Bethlehem Mayari nickel

chrome iron ore property in Cuba, with

products.

Represented by Robt. MacDonald, H.

P. Kreulen, H. G. Walton, D. A. Barkley,

A. J. Ecklep, W. R. Shinier.

S. Birkenstein & Sons, Inc., Chicago,

HI.:—Wizard Brand Metals; Ingots of

various grades and descriptions and

Castings made of same metal in differ-

ent forms and stages of manufacture.

Latest metal market reports.

Represented by George Birkenstein,

Charles B. Rapheal, Matt Schero, Frank

J. McCall, Eli Brown, Louis Birkenstein.

Black Diamond Saw & Machine Works,

Inc., Natick, Massachusetts:—Band and

Circular Saw Filing and Setting Ma-
chhines, Brazing Outfit, Saws and Saw
Guides, Strand Flexible Shafts and
Equipments.

Represented by W. B. Ambler, Clyde
W. Blakeslee.

Blystone Mfg. Co., Cambridge Springs,

Pa.:—Blystone Core Sand Mixer equip-

ped with power discharge, sc een and
motor.

Represented' by Luther G. Conroe,
Ralph W. Barnes.

Bonnot Company, Canton, Ohio:

—

Photographs of the Bonnet instal'ed Hol-
beck Pulverized Coal Systems for air

melting furnaces, annealing ovens, boil-

ers, etc.

Represented by Stockton Harter, E.

W. Steele, Charles Longenecker.
Brass World Publishing Company,

New York, N.Y.:—Trade publications.

Represented by G. A. Tanner and Wil-
liam F. Cams.
Carborundum Company, Niagara Falls,

N.Y.:—Carborundum and Aloxite Grind-
ing Wheels, Garnet Paper, Alixite Cloth,

Aloxite Polishing Grain, Carborundum
Refractory Muffles, Refractory Brick and
Refractory Cements.

Represented by W. W. Sanderson, O.
C. Dobson, H. E. Kerwin, G T. Kret-
schmar, Geo. Rogers, C. E. Hawke, J.

A. King.

Frank D. Chase, Inc., Chicago, Illinois:

—Plans and photographs, examples
foundry layout, design, and remodeling.
Comprehensive data—present day r.ew

building equipment and aPe^ation costs.

Represented by Frank D. Chase, L. M.
Hanson, F. Graf, Jr.

Chicago Crucible Company, Chicago,
Illinois:—Graphite Crucibles, Retorts,
and Stopper Heads.

Represented by Sherman Taylor,
Adolph F. Hottinger, LeRoy C. Taylor,
J. W. Mann, James P. Foraker, H. C.

Sorenson, J. G. Crowe, Howard E. Deign.
Chicago Pneumatic Tool Company,

New York, NY.:—Air Compressors, Im-
proved Portable Grinders (Air and Elec-
tric), Sand Rammers, Chipping Ham-
mers, Air Hoists and Foundry Special-
ties.

Represented by A. E. Goodhue, A. C.

Andresen, Nelson B. Gatch, Ross Wat-
son, W. C. Straub, H. A. Ellis, George
Allen, W. H. White.

The Charles J. Clark Blast Meter Co.,

Gladbrook, Iowa:—B'ast Volume Meters,

Velocity Meters, Pressure Gauges.

Represented by B. I. Harms.
Clark Tructractor Company, Buchan-

an, Michigan:—Gasoline Power Indus-

trial Trucks and Tractors; (Gasoline

Power Industrial Elevating Platform

Lift Truck.

Represented by Louis J. Schneider, G.

M. Chase, J. W. Taylor, W. B. Eldred,

A. 0. Williams.

Cleveland Crane & Engineering Coi,

Wickliffe, Ohio:—Tramrail crane, equip-

ped with carrier and electric hoist. Car-

rier with electric travel, hoist and plat-

form. One ton hand power carrier with

chain block, and one thousand pound

hand power carrier with chain hoist.

Represented by C. C. Robbins, E. T.

Bennington, J. B. Shaver, D. T. Laylin,

F. J. Brittingham.

Cleveland Flux Company, Cleveland,

Ohio:—Complete display of "Famous
Cornell Fluxes" Electric display demon-
strating Cornell Fluxes.

Represented by John C. Cornell, Loren

E. Souers, Clifford B. Cornell, Elizabeth

C. Weisblat.

Cleveland Pneumatic Tool Co., Cleve-

land, Ohio:—Sand Rammers, Core Break-

ers, Portable Grinders, Chipping and
Riveting Hammers, Air Drills, Bowes
Hose Couplings, Cleco Air Valves.

Represented by H. S. Covey, Arthur
Scott, C. D. Gainer, R. E. Manning, J.

T. Graves.

Clipper Belt Lacer Co., Grand Rapids,

Michigan:—Belt Lacing Tool and Lace

for same.
Represented by Carl P. Field.

Thomas E. Coale Lumber Co., Belle-

vu e Court Building, Philadelphia, Pa.:

—

Pattern Pine, Pattern Mahogany, Flask

Lumber.
Represented by Thomas E. Coa'e, Sam-

uel D. Pettit.

Cochrane-BIy Company, Rochester, N.

Y.:—Metal Sawing Machine, Saw Sharp-

ening Machine, Duplex Miller and Shap-

er, and Filing Machine.

Represented by W. H. Welch.
F. A. Coleman Co., Cleveland, Ohio:

—Models of Clam Shell Bucket, Models

of Lift Trucks.

Represented by F. A. Co'eman.
Combined Supply & Equipment Co.,

Inc., Buffalo, N. Y.:—"AngleStem" and
"Double Angle" (Patented) single piece

double head Chaplets in five different

gauges of metal.

Represented by S. LeViness, Jr., C. L.

Jackson.

Davenport Machine & Foundry Com-
pany, Davenport, Iowa: — Davenport
Jolt-Roll-Over Pattern Draw Machine,

and Jolt Stripping Machine.
Represented by Carl Falk, A. V. Mag-

nuson, John T. Anderson, A. D. Ziebarth.

Dayton Pneumatic Tool Co.. Dayton,

Ohio:—Floor and Bench Rammers and
Chipping Hammers in operation. Rivet-

ing Hammers, hose couplings and acces-

sories.

Represented by L. B. George, E. C.

Thompson, Geo. C. Towle, Wm. Gleas-

ner.

Debevoise-Anderson Co., Inc.,, New
York, N. Y.:—Small hand Samples and

Specimens of Cope, Pig Iron, Ores,

Fluxing Stone, Ferro Alloys and Re-

fractories.

Represented by Nils Anderson, C. A.

Wyatt, Paul Biooks. W. K. Callow, A.

E. Kelly, Chas. Pfeiffer.

Wm. Demmler & Bros., Kewanee, Ill-

inois •_ Demmler Air Operated Core

machines in operation, showing multi-

ple Faucet Cores, multiple Cock cores

and valve cores standing.

Represented by H. L. Demmler, F. A.

Demmler, J. T. Gillespie, W. B. Sandford,

J. P. Nowry.
Detroit Electric Furnace Company, De-

troit, Michigan:—Electric Furnaces, dis-

play of products made in Detroit Fur-

naces.

Represented by Ed. L. Crosby, Edward

T. Gushee, Albert E. Rhoads, Harry M.

St. John.

Henry Disston & Sons, Inc., Philade 1 -

phia, Pa.:—Milling Saws, Hack Saws,

Files, and Metal Band Saws.

Represented by Joseph L. Dorring-

ton and L. M. Willard.

Joseph Dixon Crucible Company, Jer-

sey City, N. J.:—Graphite Crucibles,

Sand and Clay Crumbles, Graphite Stop-

pers, Nozzles; Lead and Graphite Fac-

ings, Dixon's Core Wash, Dixon's Re-

fractories.

Represented by J. A. Condit, H. L.

Hewson, R. F. Leonard, R. H. Brinke--

hoff, C. A. Shaw, R. R. Belleville, H.

P. Smith, A. L. Haais.

Doehler Die-Casting Co., B ooklyn,

N, Y.:—Doehler Die-Casting of Alum-

inum, Zinc, Tin and Lead Alloys, and

"Do-Di" Finished Brass Castings.

Represented by H. H. Doehler. Charles

Pack, C. E. Hart, E. R. Zabriskie.

Electric Furnace Company, Salem,

Ohio:—Electric furnace brass melting

equipment, including an electric furnace

in complete operation, melting and pour-

ing red brass, and a mode! unit showing

construction. Pictures of actual foundry

installations of furnaces in the United

States and foreign countries.

Represented by T. F. Baily, R. F. Ben-

zinger, F. J. Peterson, M. T. Ellis, R. F.

Fletcher.

Elec'xo Refractories C~<rp., Buffalo, N.

Y.:—Crucibles and Fire Brick.

Represented by L. U. Milward, W. E.

Howard, C. A. Asher.

Federal Malleable Company, West

Allis, Wisconsin:—Rapid Molding Ma-

chines in actual operation. The new

Rfcpid Squeeze Stripper Molding, Ma-

chine on exhibition for the first time.

Represented by L. C. Wilson, K. H.

Siemens, W. J. MacNeil, M. W. Gleis-

ner.

Forbes & Myers, Worcester, Mass.:

—

Electric hand snagging Grinders, Tool

Grinders, and Grinders for general pur-

poses.

Represented by Ray S. Kail.

Foundry Equipment* Company, Cleve

land, Ohio:—Enlarged photographs of

actual installations of Co'eman Core and

Mold Ovens in rolling drawer, car, shelf

and portable rack types, also installa-
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tions of Coleman Brass and Aluminum
Melting- Furnaces.

Represented by C. A. Barnett, R. W.
Bronson, S. D Rickard, M. A. Beltaire,

Jr.

General Electric Company, Schenec-
tady, N. Y.:—Crucible Melting Furnace
with Automatic Control Panel and Trans-
former. Portable Semi-Automatic Arc
Welding Equipment operated by a 200
ampere portable motor-generator sett,

with necessary starting- and control

panel.

Rep esented by J. M. Hollister, H. A.
Winnie, C. H. Lockwood, P. A. McTer-
ncy, J. W. Belanger, D. L. Cramb.

Gibb Instrument Company, Detroit,

Mich.:—Zeus Arc Welders for reclama-
tion of defective castings, Seam Welders,
for we'ding seams in sheet metal.

Represented by H. L. Clark, W. H.
Gibb.

The Globe Iron-Crush and Shot Com-
pany, (Formerly the Globe Steel Com-
pany), Mansfield, Ohio:—Complete line

of samples Globe H. C. Chilled Shot,

sand-blasting abrasive, together with
sample castings showing results of its

use.

Represented by L. A. Cline and E. O.
Townsend.

Robert Gordon, Inc., Chicago, 111.:—
Working model of Mechanical Hot Blast
Heaer; Demonstrating Foundry Heater;
also Photographs of installations.

Represented by T. H. Monaghan, A. L.

Weixel, R. M. Zimmerman, J. L Zimmer-
man.
Great Western Manufacturing Co.,

Leavenworth, Kansas:—Combs Gyratory
Sand Riddles in operation.

Repi esented by P. L. Wilson.
Grimes Molding Machine Co., Detroit,

Michigan: — Grimes Hand Rammed
Molding Machine, also 2,500 capacity
Jar Rammed Rollover Pattern-Drawing
Machine.

Represented by Chas. J. Skeffington,

George L. Grimes.
Grindle Fuel Equipment Company,

(Subsidiary of Whiting Corporation),
Harvey, Illinois:—Catalogs, drawings,
photographs, etc., of Grindle Powdered
Fuel Equipment.

Represented by A. J. Grindle.

Gurney Scale Co., Hamilton, Ont. :—

-

Type Registering Dial Scales. This scale

prints and records the weights, prints

tickets; in short, does for weighing what
the cash register has done for the re-

tailer.

Represented by J. E. Morden, A. W.
White, J. N. Peden.
Hanna Engineering Works, Chicago,

111.:—Cross section of Pneumatic Cylin-

der Hoist, showing piston and piston

rod features. Large cross section photo-

graph of the Mumford Air Jolt Mach-
ine. I-Beam Trolleys and Mumford Vib-

rators.

Represented by A. F. Jensen, J. C.

Hanna, O. F. Weiss, J. O Clark.

Clement A. Hardy Company, Chicago,

111.:—Photographs, blue - prints and
sketches of Industrial Plants.

Represented by Clement A. Hardy.
R. G. Haskins Co., Chicago, 111.:—

Portable Machines, Flexible Shaft Equip-
ments, buffing, grinding, polishing equip-

ment for foundry and pattern shops.

Represented by R. G. Haskins.
E. F. Hauserman Co., Cleveland, Ohio:—"Fenestra Steel Windowalls."
Hayward Company, New York, N. Y.:

—Bridge supporting hoists handling Hay-
ward Electric Motor Bucket and Air
Operated Hayward Orange Peel Bucket,
with models, literature, etc.

Represented by H. M. Davison, H. S.

Atkinson, C. S, Sargent, P. M. Arm-
strong.

Herman Pner!ua* ;c Machine Company,
Pittsbu:gh, Pa.: Small working model
of large type Independent Rollover and
Pattern Drawing Machines.

Represented by Robert F. Ringle, I. J.

Oesterling, R. P. Morgan, Robert M.
Porteous, C. W. Miller, C. S. McMath,
W. W. Hughes, Thos. Kavenp, A. G.

Doyle, R. Harris.

High Speed Hammer Company, Inc.,

Rochester, N. Y. :—Several sizes High
Speed Riveting Hammers, giving ac-

tual demonstration, heading- large rivets

co'd; Demonstration of High Speed Mo-
tor-driven Sensitive Bench Drill Press.

Brun Slotting Attachment for Shapers
and planers.

Hoevel Manufacturing Corp., Jersey
City, N. J.:—Hoevel automatic dustless,

rotary table sandblast, revolving ban-el

sandblast machine, sandblast pressure

tanks of various types.

Represented by James M. Betton, L.

B. Passmore, Fred Welte.

Represented by C. W. Schuchardt.

Hill & Griffith Co., Cincinnati, Ohio:—
Foundry Supplies and Equipment.

Represented by John Hill, Wm. Ober-

helman, Bruce Hill, C. L. Gysin.

Holcroft & Company, Detroit, Michi-

gan:—Photographs, literature and tech-

nical data on metallurgical furnaces,

special attention being given to electric

furnaces.

Represented by Charles T. Holcroft,

Ruel T. Caldwell, Hiram L. Ritts.

Hyatt Roller Bearing Company, New
York, N. Y.:—Hyatt roller bearings for

cranes, trolleys, hoists, trucks, convey-

ors, ©and mixing machinery, machine

tools, cars, power transmission lines, and

other foundry equipment. An electric-

ally operated model showing a Hyatt

bearing enclosed in glass.

Represented by D. Gleisen, W. B.

Wachtler, John F. McGuinness and F. H.

Knight.
Independent Pneumatic Tool Co, Chi-

cago, 111.:—Thor Pneumatic Clipping

Hammers, Cleaning and Scaling Ham-
mers; Pneumatic Sand Rammers; Port-

able Pneumatic Grinders and E'ectric

Grinders; Motor Driven Air Hoists, and

a complete line of Pneumatic Tools and

Electric Tools for Foundry and Machine

Shop use.

Represented by H. G. Keller, F. H.

Charbono, F. J. Pasisino, H. F. White,

A. Anderson, S. W. Lanham.
Industrial Controller Co., Milwaukee,

Wis.:—Electric Controllers, automatic

and manually operated A. C. Compen-
sators, automatic starters, push button

control.

Represented by J. H. Burroughes, R.

G. Kellogg, F. W. Magin.
Ingersell-Ran:l Co., New York, N. Y.:

—Air Compression and Pneumatic Tools.

Represented by J. W. Anderson, Geo.

C. Williams, W. A. Johnson, Geo. A. Gal-

linger, G. W. Winslow, F. G. Palen.

International Molding Machine Co.,

Chicago, II'.:—Combination Power Turn-
Over Machines, Combination Jolt Strip-

A few of the thousand odd excurtionists who crossedto Coburg, Ont. on the Steamer "Cayuga."
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ping Machines, Hand Turn-Over Mach-

ines for Castings and Cores.

Represented by Edward A. Pridmore,

F. W. Hamel, E. G. Borgnis.

Iron Age Publishing Co., New York, N.

Y.:—The Iron Age.
Represented by F. J. Frank, C. S.

Baur, F. W. Schultz, C. L. Rice, E. Sin-

nock, B. L. Herman, H. E. Barr, D. C.

Warren, W. C. Sweetser, C. Lundberg,

W. B. Robinson, A. L. Marsh, F. S.

Wayne, Emeison Findley, Don. G. Gard-

ner, W. W. Macon, E. F. Cone, R. E.

Miller, C. E. Wright, C. F. Tegan, F. L.

Prentiss, O. B. Bergersen, E. A. Trump-
bour, A. H. Dix, B. H. Hayes, C. E.

Lachaussee.

Spencer Kellogg & Sons, Inc., Buffalo,

C. R. MESSINGER
Newly Elected President.

N. Y.:—Complete line of Core Oils, also

Cores and Castings made by foundries

using Kel'.ogg Core-oils.

Represented by W. L. Goetz, J. N.

Yaeger, E. G. Allen, G. B. Chase, M. B.

Nordlie.

Keystone Lubricating Co., Philadel-

phia, Pa.:—Lubricating Greases and
Cups—Motor Driven Line Shafting, Il-

lustrating the Application of Our Greases
and Cups to Plain Bearings with our

Gravity Feed Cups, Hyatt Roller Bear-
ings and Ball Bearings.

Represented. by H. W. Allen, Leo Eng-
lander, Arthur T. Lowry.

Julius King Optical Co., New York, N.
Y. :—Complete line of Head and Eye Pro-

tection in all hazardous occupations in

the foundry industry. Also a Unique
Bulletin Service.

Represented by Julius King II, Joseph
Duffy.

King Pneumatic Tool Co., Chicago, 111.:

—Pneumatic tools and accessories.

King Refractories Co., Buffalo, N. Y.:

—"FLAME BRAND" High Tempera-
ture Cements for Fire Brick and Insula-

tion Work, Patching, Rammed Linings
and Baffles.

Represented by Sanford C. Smith, Er--

nest J. Eddy, Donald F. Shaw.
Kuehnle, Inc., Philadelphia, Pennsyl-

vania:—Cores and moulds of many char-

acters, samples of Core Oils in different

grades, trade marks, advertising ma-
terials, etc.

Represented by C. Albert Kuehnl'e,

James A. Burke, E. M. Satterthwaite.

H. M. Lane Co., Detroit, Michigan:

—

Photographs and drawings.

Represented by H. M. Lane, A. O.

Thomas, G. Pitt.

Lava Crucible Company of Pittsburgh,

Pittsburgh, Pa.:—"Lava" Crucibles. "La-
vapatch" high temperature furnace ce-

ment. "Lavaflux" metal flux.

Represented by P. L. Berkey, Furman
South, J. D. E. MacLean, A. J. G'oekler.

The Leather Bel ing Exchange, Phila-

delphia, Pa.:—Educational exhibit to

show relative transmission capacity of

leather as compared with the various

types of substitute belting in common
use.

Represented by Louis W. Amy, Ralph
F. Jones, Warren A. Stevenson.

Leeds & Northrup Co., Philadelphia,

Pa.:—Potentiometer System of Pyrom-
etry. Curve Drawing Recording Pyro-
meters for accurate time temperature

control of Malleable Iron Ovens. Optical

Pyrometers for temperature of ovens and
pouring temperatures.

Represented bp Oscar Brewer, E. B.

Estabrook.
Link-Belt Company, Chicago, 111.:

—

Rapp Revivifier for Molding Sand, Elec-

trical Hoist. Enlarged pictures showing
installations of molding sand handling

; nd preparatory machinery.

Represented by W. C. Carter, Geo.

O'Connor, Geo. L. Morehead, Henry L.

Waterbury, E. F. Mullin, S. L. Haines,

A. G. J. Rapp, Howard MacNeil.
David Lupton's Sons Co., Philadelphia,

Pa.:—Lupton Pivoted Sash, Lupton
Counterbalanced Sash, Pond Continuous
Sash, Pond Operating Device and Lup-
ton Steel Factory Equipment. Model of

Pond Truss foundry and photographs
and cross section of large foundries with
Pond roof design.

Represented by Clarke P. Bond, R. A.
Sanborn, D. Water Lupton, J. H. Throm.

C. E. McArtlhur, Chicago, 111.:—Model
of Pneumatic or Steam Power operated

rod straightener and Shear Machine.

Represented by W. M. Wilson.

J. S. McCormick Co., Pittsburgh, Pa.:

Vulcan Blacking, Lion Binder, Foundry
Equipment of all kinds.

Represented by J. S. McCormick, T. E.

Malone, S. R. Costley, E. M. Lewis.

McPhee Cement Company, Inc., Scran-
ton, Penna.:—"Hybond" high tempera-
ture fire brick cement.

Represented by L. G. McPhee, John
S. Tiefel, Kenneth A. Stewart.

Machinery, New York, N. Y.:—En-
gineering publications.

Represented by A. C. Payne.
MacLean Publishing Co., Ltd., Toronto,

Ontario, Canada:—Canadian Foundry-
man and Metal Industry News, Journal
of the Foundry Trade of Canada.

Represented by F. H. Bell, G. M.

Smith, A. H. Byrne, S. S. Mooie, W. L.

Gifford, J. J. Gillen, B. G. Newton.
MacLeod Company, Cincinnati, Ohio:

—Sand Blast Tumbling Barrels. Sand

Blast Hose Machine complete. Model

Screen Type Dust Arrester. Oil Burn-

ing Equipment.
Represented by James Lauder, Alfred

Anderson.

Malleable Iron Fittings Company,
Branford, Conn.:—Working model of the

Branford Vib Riddle. Samples of vibra-

tors, quick detachable hose couplings,

new type patternmakers' vise, new water
sprayer, continuous operating type of

vibrator, etc.

Represented by G. B. Pickop, Frank
Boskey.

G. H. (LAMER
Newly Elected Vice-President

Meachem Gear Corp., Syracuse, N. Y.:

—New process raw hide pinions. Cut

metal gears.

Mechanical Appliance Co, Milwaukee,

Wis.:—Ball bearing electric motors, open

and enclosed, specially adapted to Found-

ry Service.

Represented by W. B. Crabtree.

Menefee Foundry Co., Fort Wayne,
Indiana:—A practical demonstration of

the use of "Menco" in making pattern

mounts for use on Roll Over Draw Mould-

ing Machines.

Represented by James William Mene-

fee, Earl H. Menefee.

Metal Industry, New York, N. Y.:

—

Trade publications.

Represented by G. W. Cooper, Adolph

Bregman.
Metal & Thermit Corporation, New

York, N. Y.:—Metals and Alloys pro-

duced by the Thermit Process, also

samples and pictures of Thermit Weld-

ing.

Represented by Arthur F. Braid, J.

M. Wilson.

Michigan Smelting & Refining Co., De-

troit, Michigan:—Brass and Bronze In-

gots and Billets, Wire, Bar and Powder-



22 CANADIAN FOUNDRYMAN Volume XIII

ed Solders, Lead and Tin Pipe, Babbitt

Metals, Brazing Spelter, Die Castings,

Special Alloys, Tin-Lead, Copper, Spelter,

Antimony, Aluminum.

Represented by John R. Searles, Henry
Levitt, Norman Sillman, R. R. Arnold,
B. P. Cooke, C. L. Hall, James P. Tier-

nan.

MiBs, Rhines, Bellman & Nordhoff,
Toledo, Ohio:—Photographs, drawings,
layouts and complete plans of modern
industrial plants, including foundries,

machine shops and forge shops.

Represented by George S. Mills, George
V. Rhines, John Gillett, Morris Hobbs.

Moline Iron Works, Mo'ine, 111.:—Mo-
line Hand Squeezer Molding Machine,
patented, built in three types.

Represented by B. V. Nutt.
Monarch Engineering & Manufactur-

ing Co., Baltimore, Maryland:—Melting
furnaces, with and without Crucibles,

for melting ferrous and non-ferrous
metals, Core Ovens, Ladle Heaters, etc.

Represented by William Raber, Lees
Hall, H. D. Harvey, James V. Martin,
Frank Maujean, H. N. Schreuder, I. D.
Adams.

National Engineering Co., Chicago,
111.:—Simpson Sand Mixers, three sizes,

used for the preparation of facing sand
and core sand and other foundiy sand
mixtures, in operation.

Represented by H. S. Simpson S. H.
Cle'and, C. J. Skeffington, Barney Cas-
tor.

National Sale Co., Chicopee Falls,

Mass.:—Counting and weighing mach-
ines, elevating trucks, adjustable steel
shelving, and calling system.
Wm. H. Nicholls Co., Brooklyn, N. Y.:

—Molding Machines.
Represented by Wm. H. Nicholls,

George Karl, H. P. Mackinson.
Norma Company of America, Long

Island City, N. Y.:—Norma Precision
Ball Bearings, Hoffman Ro'ler Journal
Bearings, and Ball Thrust Bearings.

Represented by F. W. Meisinger, R.
E. Hecker.
Northern Blower Co., Cleveland, Ohio.:

—Steel Case Dust Collector, Sand Blast
Room, also Cyclone, Exhaust Fan, Emery
Stands and Piping, all miniature size.

Represented by M. A. Eiben, E. J.

Moore, R. J. Emerich.
S. Obermayer Company, Chicago, 111.:—Esso Hott Hatch Furnace Cements,

Dry and Plastic Peerless Parting Com-
pound, Vibrators—Pneumatic and Elas-
tic.

Represented by Theodore Kauffmann,
S. T. Johnston, E. D. Frohman, H. D.
Barker, J. E. Evans, W. C. Samuels, J.

L. Cummingis, H. E. Beckman, Wm. Law-
son.

Ohio Body & Blower Co., Cleveland,
Ohio:—Swartout Single Unit Rack Oven,
Rack and Elevating Truck and Portable
Shelf Type Oven.

(ieorge Oldham & Son Co., Balti-
more, Maryland:— Complete '.ine of
Pi eumatic Floor and Bench Rammers,
Clipping Hammers, Scaling Tools, Core
Busters, Riveting Hammers, and Acces-
sories.

Represented by Robert W. Nelson, H.
T. Bannister, Joseph T. Biles, P. Wool-
folk.

Oliver Machinery Co., Grand Rapids,

Mich.:—Pattern Shop Equipment, Wood-
working Machinery, Portable Motor
Driven Machinery, Pattern Shop Sup-
plies.

Represented by A. S. Kurkjian, Arthur
Biake, J. E. McLauchlin, J. R. Duthie, C.

A. Ginter.

Osborn Mfg. Co., Cleve'and Ohio:

—

Roll Over Jolt Machine with electrically

operated Roll Over and Patte n Draw.
I' lask Filling Machine for Landling sand.

Jolt Squeezer Machine, Plain Air Squeez-
er Machine, Hand Operated Rol: Over,
Jolt Stripper Squeezer Machine, Hand
Operated Stripping Machine.

Represented by Fianklin G. Smith, H.
R. Atwater, E. S. Carman, E. T. Dod-
d idge, J. C. Alberts, R. E. Kiefer, F.

T. Spikerman, H. E. Deakins, M. R. At-
water, George Sawitzke, R. W. Hisey,

E. F. Opster, E. E. Arnold.

Oxweld Acetylene Company, Newark,
N. J.:—Oxy-acetylene welding and cut-

ting apparatus and supplies, Low Pres-

sure, Duplex type Acetylene Generator
and Oxygen Manifold, in operation.

Represented by J. N. Walker, L. D.
Ouineit, Mark Wade, G. R. Mitchell, A.
E. Dittrich.

Pangborn Corporation, Hagerstown,
Maryland:—Complete line of Sand-Blast
and Allie Equipment, specimens of Sand-
Blasted castings and abrasives.

Represented by Thomas W. Pang-
born, H. D. Gates, R J. Potter, F. J.

Hull, John C. Pangborn, George A. Cool-

ey, Jesse J. Bowen, Rop C. Koch, W. C.

Ly tie, Charles T. Bird, L. E. Nelson.
J. W. Paxson Co., Philadelphia, Pa.:—

Various foundry sands for molding and
core making. Supplies and equipment.

Represented by H. M. Bougher, J. F.

Goehring, C. B. Somers.
Penton Publishing Co., Cleveland,

Ohio:—Books and periodicals dealing
with foundry work.

Represented by John A. Penton, A." 0.
Backert, D. M. Avey, H. E. Diller, Pat
Dwyer, Charles Vickers, C. J. Stark,
E. L. Shaner, D. 0. Taber, F. V. Cole,

J. D. Pease, S. H. Jasper, J. F. Ahrens,
J. B. Howarth, H. W. Collart.

Charles Pettincs, New York, N. Y.:

—

Graphite, Plumbago, Foundry Facings,
Blackings, etc., Molding and, Foundry-
Sands of all kinds, Foundry Supplies.

Represented by Charles E. Pettinos,
Marshall M. Housekeeper, J. H. Bing.
George F. Pettinos, Philadelphia, Pa.:

—Moulding and Core Sands and Gravel,
Foundry Facings and Blackings, Gra-
phite, Amorphous, and Crystalline.

Represented by George F. Pettinos, H".

B. Taylor Jr., James H. Hat ten, H. I.

Graves, Alexander Haigh, Donald S.

Yeomans, Thomas H. Walker.
Pickands, Brown & Company, Chicago,

111.:—Appropriate Exhibit of Solvay
Foundry Coke.

Represented by G. A. T. Long, Robert
S. Dutton, F. L. Schulze.

Pittsburgh Electric Furnace Corp.,

Pittsburgh, Pa.:—Photographs of furn-

ace installations, together with some
castings made in the furnace as well as

a supply of literature for distribution.

Represented by W. B. Wallis, Jas. L.

Cawthon Jr., W. E. Moore, H. E. Brom-
er.

Porcelain Enamel & Manufacturing
Co., . Baltimore, Maryland:—Porcelain

Enameling with PEMCO Enamels by the

PEMCO PROCESS.
Repiesented by Helnrich Turk, Karl

Tu:k, Frank G. Roberts.

Portage Silica Company, Youngstown,
Ohio:—Conglomerate silica rock in its

natural state; samples of various grades
of Sand Blast, Steel Molding, and Core
Sands.

Repi esented by E. E. Klooz and L. R.

Fane 1, C. F. Eberhart.

Henry E. Pridmore, Inc., Chicago, 111.:

—Combination Electric Jolt Power Rock-
Over Machine, Combination Electric Jolt

Hand Strip Machine, Rock-Over Drop
and Square Stand Machines.

Repiesented by Mrs. Henry E. Prid-

more, Henry A. Pridmore, Marshall E.

P idmore, D. F. Eagan, C. H. Ellis, H.
G. Schlichter.

Racine Tool & Machine Co., Racine,

Wis.:—"RACINE" High Speed Metal

Cutting Machines, Automatic Broa?h-

Slotter and Keyseater, and High Speed
Portable Rail Cutting Machine.

Represented by M. E. Erskine, Mrs.

M. E. Erskine, Thos. A. Hyde, Wm.
Reinhardt.

Ricihards-Wilcox Manufacturing Co.,

Aurora, 111.:—Overway conveying equip-

ment, trolley and I-Beam types cranes,

switches, cross overs, trolleys, and

hoists.

Represented by W. H. Fitch, A. J.

Eggleston, E. J. G. Phillips, W. O'Brien,

R. F. Murphy, H. R. Butler.

Rogers, Brown & Company, Cincin-

nati, Ohio:—Electrically operated map
showing location of sources from which

products are shipped.

Represented by R. W. Clark, Geo. R.

Sullivan, H. W. Fernald, Thos. A. Wil-

son, Harwood Wilson, A. F. Stengel, W.
R. Maher, F. W. Bauer, J. R. Morehead.

P. H. & F. M. Roots Co., Connersville,

Indiana:—Roots Positive Displacement

Blowers, Charg'.n-r Hoists, and Flask

Guides, and Wind Gates.

Represented by H. M. Papworth, W.
H. Morgan, D. R. Schively, E. A. Over-

hiser, Mr. Snydetf, Paul Diver, Louis

Oakley.

Royer Foundry & Machine Co., Wilkes-

Barre, Pa.:—Demonstration of Royer
Sand Separator and Blender.

Represented by G. F. Royer and W. M.
Williams.

Sabin Machine Co., Cleveland, Ohio:

—

Sabin One-man Factory Trucks and Open
top steel barrels, both straight side and
tapered side, for nesting.

Represented by H. B. Sabin, O. C.

Sabin, A. E. Dorod.

Safety Equipment Service Co., Cleve-

land, Ohio:—Safety Equipment and Sup-

plies, Safety Clothing, Gloves, Leggings,

Hoods and Helmets, Goggles, Respir-

ators, Safety Signs, First Aid Supplies,

Safety Guards and Appliances.
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Represented by Buell W. Nutt and H.
L. Wood.

Shepard Electric Crane & Hoist Co.,

Montour Falls, N. Y.:—The Shepard
Electric Liftabout. This is a uni-

versal electric hoist adapted for use in

every class of industry. Ideally suited

to the foundry trade.

Simonds Manufacturing Co., Fitch-

burg, Mass.:—Solid and Inserted Tooth
Metal Cutting Saws in operation, Slit-

ting- Saws, Slotting Saws, Hack Saw
Blades, Files, Metal Cutting Band Saw
Blades.

Represented by H. B. McDonald, H.
D. Horton, R. D. Baldwin, Tom Welch.

Skinner Brothers Manufacturing Co.,

Inc., St. Louis, Missouri:—Heating
Equipment, Steam-Baetz Patent Air
Heaters, Direct Fired' Skinner, Baetz
Tempering Ventilator.

Represented by E. V. D. Wallace, Mer-
rill G. Skinner, Henry Baetz.
W. W. Sly Manufacturing Co., Cleve-

land, Ohio:—Steel Core Oven, Sandblast
Equipment, Tumbling Mills, Dust Ar-
resters.

Represented by S. C. Vessy, F. W.
Klatt, F. A. Ebeling, M. M. Lowrie, D.
L. Harris, J. L. Battenfeld, R. S. Evans.
Werner G. Smith Company, Cleveland,

Ohio:—-Core Oils' and specimen cores
made with their oils by prominent found-
ries, specimen castings.

Represented by Werner G. Smith,
Milton S. Findley, Frank H. Grace,
Frank H. Dodge, L. P. Robinson, Wm.
E. Rayel, E. H. Heartlein, Louis F. Fers-
ter.

Smith, Fassett & Co., N. Tonawanda,
N. Y. :—Pattern and flask lumber.
Spencer Turbine Co., Hartford, Conn.:—Spencer Turbo Compressor for blow-

ing gray iron cupolas and for use with
oil and gas burning brass melting furn-
aces.

Represented by S. E. Phillips, H. M.
Grossman.

Sterling Wheelbarrow Company, West
Allis, Wisconsin: — Wheelbarrows and
foundry flasks, wheel testing machine
consisting of a wheelbarrow loaded with
a 700 lb. load driven by power over a
rough iron pulley at the rate of 30 rev-
olutions per minute, to show the extreme
strength of the Sterling Wheel.

Represented by H. H. Baker, George
H. Lambkin, L. E. Washer, J. M, Dick-
son, H. J. Felsburg, J. J. Coyne.
W. F. Stodder, Syracuse, N. Y.:—

Cyclone Suction Sand Blast.

Represented by W. F. Stodder.
Stoney Foundry Engineering & Equip-

ment Company, Cleveland, Ohio:—Actual
molding of automobile cylinders on jar
squeeze strip machine and shaking out
of sand by special apparatus.

Represented by J. T. Stoney, R. E.
Stoney, K. Purwin, E. S. Cohen.
N. A. Strand Co., Chicago, 111.:—Flex-

ible Shaft Grinding Machines, Motor
Drive.

Represented by P. P. Hubbard.
Sullivan Machinery Co., Chicago, 111.:

—Sullivan Angle Compound Compress-
or operating to supply exhibitors with
air power; WG-6 10x10 Compressor,

C. E. HOYT
Re-elected Secretary-Treasurer

idle; Utility Forge Hammer in opera-

tion, and Sullivan Core Breakers.

Represented by Chester G. Cummings,
lUden L. Covill, Alex Milne.

Wm. Summerhays & Sons, Rochester,

N. Y.:—Photographs of Radial Brick
Chimneys and Boiler Masonry Display
of Refractory materials.

Represented by Wm. W. Summerhays,
J. E. Summerhays, L. J. Summerhays,
C. J. Newman, H. F. Miller, Frank Low-
rey.

Superior Sand Co., Cleveland, Ohio:

—

Molding Sands.

Represented by W. H. Smith, H. C.

Koontz.
Syracuse Industrial Gas Co., Syra-

cuse, N. Y.:—Pan blowers.

Syracuse Supply Company, Syracuse
N. Y. :—Radial drills, tool room and high
duty lathes, shapers, manufacturing
lathes and high speed drill presses in

operation.

Represented by J. C. Hussey, H. W.
Schatz, F. L. Stubenroth, J. A. Camm,
J. Schmidt, J. Edlund, W. A. Ridings, W.
H. Birdsall, F. B. Scott, Jr., H. Prigoff,

C. L. Reasel, H. D. Mozeen.
Tabor Manufacturing Co., Philadel-

phia, Pa.:—Complete line of Molding-

Machines, including Squeezers, Jar
Squeezers, Jar Strippers, Split Pattern
Machines and Jar Rollers.

Represented by Wilfred Lewis, H. W.
Brown, J. T. Ramsden, H. W. Impey, E.

S. Lewis, John Fender, W. E. Sewell, J.

H. Coleman, T. L. Sumner, P. J. Shire.

Taylor Instrument Companies:—Roch-
ester, N. Y.:—Electrical Pyrometers,
Indicating Thermometers, Recording-
Thermometers.

Represented by H. B. Brown, G. A.
Howell, A. A. Sandy, J. J, Kimmel, J. W.
Schwarz, C. B. Carson.
W. P. Taylor Co., Buffalo, N. Y.:—

Small high grade Electric Steel Cast-
ings of various types, finished and un-
finished.

Represented by Clarence D. Taylor,
James W. Gibney, William J. Gibney.

R. J. Teetor Co., Cadillac, Mich.:—

Howe-Teetor Model 9 Full Portable

Molding Machine. Howe-Teetor Model 9

Stationary Squeezer; Convertible to Port-

able Type.

Represented by R. J. Teetor, C. W.
Eyke.

Truscon Steel Company, Youngstown,
Ohio:—Foundry Flask Equipment, Core

Trays, Core Boxes and Core Plates;

Mold Jackets, Snap Flasks, Snap Flask

Bands, Bottom Boards, Steel Platforms

and Boxes for Lift Trucks; Truscon

Standard Building, Steel Sash, Hy-Rib
and Metal Lath, Steel Joints. Reinforc-

ing of all kinds. Technical Paints.

Represented by G. F. Sparks, N. C.

Ferreri, W. B. Jones, P. A. Nuttall, G.

E. Snedeker, J. C. Pierce, F. F. Gris-

wold, H. W. Jencks, G. E. Madden, J. A.

Morrissey.

United Compound Company, Buffalo,

N. Y.:—Buffalo Brand Vent Wax, for

core-venting, Buffalo Brand Pattern Wax,
and Buffalo Corrugated Gaggers.

Represented by L. F. Leney and W. F.

B- adley.

United States Graphite Co., Saginaw,

Mich.:—Plumbagos and Foundry Facings

manufactured from Pure Natural Amor-
phous Graphite, and other Graphite

products.

Represented by G. D. Robinson, R. J.

Edmiston, C. D. Mcintosh.

United States Silica Company, Chi-

cago, 111.:—Flint Shot and Flint Silica,

samples of castings that have been sand

blasted with Flint Shot.

Represented by Volney Foster, Lewis

B. Reed, H. F. Goebig. f. S. Rogers.

Vibrating Machinery Co , Inc., Chi-

cago, II
1
..:
—"Sandhog" Electric Sand

Sifter, with new steel Riddle and inter-

changeable screens. "Twin-Sand-Hog"
Electric Sand Sifter, with two superim-

posed screens and automatic discharge

of tailings. New Motors and Malleable

Iron Frames.
Represented by J. Schroeter, Arthur

Piepjohn, Wm. Lindsay.

Wadsworth Core Machine & Equip-

ment Co., Akron, Ohio:—Wadsworth
Core Cutting Off and Coning Machine,

and Wadsworth Steel Core and Bottom
Plates.

Represented by M. C. Sammons, L. I.

Crane.

H. L. Wadsworth, Cleveland, Ohio:—
Motion Pictures showing various sizes

of Wadsworth Sand Cutter in operation,

with details of construction.

Represented bv H. L. Wadsworth, K.

W. Benham, K S. Darrow, E. S. Weidle,

E. L. Smith, W. H. Wadsworth, M. Z.

Williams.

J. D. Wallace & Co., Chicago, 111.:—

Wallace Bench Planer, Jointer, Universal

and Plain Saws and new 16" Band Saw.
Wallace Bench Glue Pot with automatic

control which keeps glue at 150 degrees

constantly.

Represented by J. D. Wa'lace, H. L.

Ramsay, James F. Stewart, C. J. Renniej

A. N. Frecker, Wm. Uhlhorn, A. M. An-
dresen., F. W. Andresen, C. E. Ward, E.

G. Russ, C. H. Landis.

Wayne Tank and Pump Company, Fort
Wpyne, Indiana:—Metal Melting Furn-
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ace, Ladle Heater, Portable Wheel Tank
for Core Oil, Fuel Oil Burners, Gas
Burners, Automatic Interlocking Cut-
Off Valve for Fuel Oil.

Represented by R. P. Maynard.
Westinghouse Electric & Mfg Co., East

Pittsburgh, Pa.:—175 ampere portable
arc welding set, with operator making
typical welds. Typical alternating cur-

rent and direct current automatic con-
trol and also typical industrial motors.

Represented by A. D. Turner, W. W.
Reddie, Paul Orr, H. E. Dralle.

Westinghouse Traction Brake Com-
pany, Pittsburgh, Pa.:—Westinghouse-
National Operative Automatic Air Com-
pressor; also Reservoir, Operating
Valves, Air Cooks, etc.

Represented by M. H. Burchard, 0. H
Miller, J. F. Ames, F. C. Young, S. A
King.

Weyerhaeuser Sales Co., Chicago, 111.

—Pattern and flask lumber.
White & Bro., Inc., Philadelphia, Pa.

—Certificate Metals in their entirety,

comprising Composition and Yellow In-

got Bass, Marine Brand Manganese, C.

C. Brand of Casting Copper, and White
Metals.

Represented by Clarence B. White,
Fiank Krug, Raymond Hunter, G. Hor-
ace Krider, L. D. Kluver, Harold Rein-
hard t.

Whitehead Brothers Company, Buffalo
—New York—Providence:—Samples of
Mould Ing Sand and Castings.

Represented by A. J. Miller, V. L.

Whitehead, Jr., J. H. Whitehead, C. E.
Andrews, R. L. Cleland, A. W. Jacus,
R. L. Carpenter, R. J. Hashagen, T. F.
Hogpn. A. Y. Gregory, Mr. Clarke.
Whining Corporation, Harvey, Illinois:

—Sand Cutting and Screening Machine.
Helical-Worm Geared Crane Ladle and
set of Helical-Worm Ladle Gearing with
section cut away to show interior; Tumb-
ling Barrel Parts, Model of Crane Trol-
ley, photographs, drawings, catalogs,
etc. Also vertical Air Hoist.

Represented by J. H. Whiting, T. S.

Hammond, R. H. Bourne, R. E.. Prus-
sing, J. S. Townsend, G. P. Fisher, A. W.
Gregg, C. H. Erickson, W. A. Goebel.
T. B. Wood's Sons Company, Chambers-

burg, Pa.:—Equipment for the Wood
System of Taner Snap Molding, compris-
ing the Pee'-less Patented Tapered Snap
Flask and Automatic Adjustable Patent-
ed Snap Jacket.

Represented by Charles M. Wood, Vic-
tor Leisher, George Le'sher, John T.
Hoover. C. J. Zullinger.

E. J. Woodison Company, Detroit,
Mich.:—Core and molding machines,
foundry supplies, platers' and polishers'
supplies.

Represented by E. J. Woodison, C. H.
Woodison, J. C. Woodison, George A.
Burman, A. W. Ferguson, A. F. Jordan,
W. J. Wark, R. S. Hoffman, H. Z. Din-
ge, M. A. Bell, C. F. Witters, E A Mead,
J. A. Carpenter, F. F. Shortsleeves,, C.
D. Pinkerton, Ray Higgins, George
Quinn, Wm. Muir, J. Jerosky, W. W.
Wright, R. A. Burritt, George Donoghue,
H. T. Taylor, W. W. Bowring, E. C.
Schafer, Wm. Maybank.

Wright-Hibbard Industrial Electric

Truck Co., Inc., Phelps, N. Y.:—Indus-

trial Trucks and Tractors.

Represented by R. F. Hibbard, V.

Minet.

Young Brothers Company, Detroit,

Mich.:—Insulated Steel Panel Oven, de-

signed for heating by Gas, Oil or Coke.

A small testing or laboratory electrical-

y heated oven and accessories. Samples
of cores in their ovens.

Represented by Geo. A. Young, Robt.

B. Reed, Thos. P. McVicker, V. A. Fox,
J. E. Randall, E. F. Oates.

The Buildings

The building ana grounds were ad-
mirably suited for the purpose. The
three buildings which were connected
being used for the exhibits while the
dining hall and the auditorium were
situated at some distance, thereby al-

lowing those who wished to dine, and
those who were reading papers or lis-

tening to them being read, to do so in

peace and quietness free from the noise
and turmoi 1! of the jolt-ram-squeeze-
roll over-pattern-drawing machines
which seemed to vie with each other
in seeing which could create the most
businesslike impression on the visitor

and prospective purchaser.
While the various machines in opera-

tion were eye-openers, the papers which
were being read and discussed gave the

listener much added knowledge to that

which he received while viewing the

exhibition.

Some of the papers which were read
and some of the machines in operation
will form the chief topics in the present
issue of this publication.

The Banquet

The banquet at the Powers Hotel
Wednesday evening was, as usual, one
of the features looked forward to with
anxious expectations on account of the
addresses which invariably follow, and
was fully up to the mark, being well at-

tended and enjoyed. Between the cours-
es the banqueters were treated to sel-

ections from the orchestra and vocal
selections from singers of both sexes.
After the appetite had been thoroughly
satisfied, the guests were treated to an
interesting programme from the plat-

form. Owing to the unfortunate sick-

ness of President Bean, necessitating
his absence from the convention, C. R,
Mi ssenger, vice-president, acted as
chairman and by request of Mr. Bean
who is a former Rochesterite. his old

friend and colleague Roland B. Wood-
ward, secretary of the Rochester
Chamber of Commerce acted the part
of toastmaster.

The first speaker was E. J. Cook of
West Birmingham, England, past presi-

dent of the Institute of British Foun-
dryirieri. In his address he pointed out
many mistaken views which Americans
have of British policy; he explained the
part British workmen took in the war;
how his company provided for the de-

pendents of those of their employees
who joined the army and how their

positions were held for those who were

fortunate enough to return. He also ex-

plained the misconception of Americans
who complain of John Bull endeavoring
to "hog" the markets of the world. He
explained that while America was self

sustaining and might live without the

rest of the world, Great Britain had
to spend her money in purchasing food-

stuffs from such countries as the United
States and unless she could export sixty

per cent, of her manufactured goods
she could not possibly carry on and
would have to go under. America w;s
urged to consider this and not look upon
Great Britain as an avaricious country
seeking more than its share.

The next speaker was Governor Hen-
ry J. Allen of Kansas, who spoke of the

success which his state had had in deal-

ing with industrial disputes. His talk

was mainly an exposition of the princi-

ple that the safety of the public is the

supreme law of the land to be respected
over the quarrels of capital and labor.

He told of the formation and results

of the Kansas Court of Industrial Re-
lations, brought into being two years
ago to protect the puMic from cessa-

tion of operation either through lock-

out of the employers or strike of the

workers of the essential industries of

fuel, food, clothing and transportation.

He says Kansas refuses to be tied up
and that if trouble is brewing the court

settles it and all parties must abide by
the decision. He argues that the court

does not expect a man to work for a liv-

ing wage but that he must have a living

wage plus enough to support and edu-

cate his family and also have some to

put by in case of sickness or necessi-

ties of any kind. The court insists on
this being paid by the employer whether
he likes it or not, and it also insists that

the workman either accept it or go
about his business, but if he quits either

by himself or in company with a num-
ber of others he must not interfere with

those who remain at work. Anyone who
breaks this law, either employer or em-
ployee is a criminal just the same as

though he had broken any other law,

and is dealt with accordingly.

The third speaker was Larry Sharkey
the Irish senator who kept the audience

in uproars of laughter at his true Irish

wit and humor.

The Excursion

The trip on the lake Thursday after-

noon was, by many, considered the best

feature of any. To those who live inland

a boat ride is not an every day occur-

rence, and is welcomed as a real treat.

M. H. G. Hetzler of the North West
Foundries, who was chairman of the en-

tertainment committee had arranged an
interesting programme for this trip

which was carried out without a hitch.

The American Legion Band of Roches-

ter under the leadership of Mr. Victor

Lindboe was situated on the upper deck

and disbursed sweet music during the

entire afternoon and evening, the later

of which was taken advantage of for

the purpose of dancing. On the second

deck a first-class vaudeville entertain-

ment took place under the leadership

of Charles E. Hawker. A leading fea-



June, 1922 CANADIAN FOUNDRYMAN 25

ture of this was a pugilistic combat be-

tween Walter and Earl Gunn, vintages

of 1912 and 1914. The uppercuts, left

swings and clinches were executed in

a marvellously clever manner but the

judges were unable to render a decision

as to the winner for fear of offending

one of the contending parties. The re-

mainder of the programme was mainly

musical, Miss Myrtle Stephany's or-

chestra furnishing the music.

The Programme

The programme, in addition to the

number just mentioned was as follows:

Nicholas Pagliara, tenor solo; Frank
Clark, talkative banjo solo; Jim Cullan,

baritone solo; Nina Smylie putting over

songs; Hawkins Twins, "Wabash Blues"
duet; Sam Kelman, Jewish comedian;
George Schumacher, big tenor from
North West Foundries; Alice Davin, so-

prano supreme; Doyle and Wagner, a

little bit of nonsense; Walter Harvey,
baritone solo; Marie Spillane, contralto

solo; Rochester Four Quartette, sel-

ections; Ray Hogan, card shark; Sur-
prise Act (?); Charles Hawkins and El-

roy Miller. These numbers were all en-

cored, some a couple of times, while in-

terspersed between the numbers and for

a considerable time after the program-
me was completed dancing was in pro-

gress on this deck, during all of which
time the charming Miss Stephany, who.
by the way, is the recognized champion
of the key board in the Rochester dis-

trict, and her faithful band of artists

kept the air constantly filled with de-

lightful music. Towards midnight the

steamer tied up at the dock and the

crowd dispersed well pleased with their

ten hours' cruise.

Officers for the Ensuing Year

Following the usual custom the vice-

president of the past year was elected

by acclamation as president for the

coming year. All the other positions
were likewise filled without any con-

test. The officers as they now stand are
C. R. Messinger, of the Chain Belt Com-
pany, Milwaukee, president; G. H.
Clamer, of the Ajax Metal Company,
Philadelphia, vice-president; C. E. Hoyt,
Chicago, secretary and treasurer; dir-

ectors for three years, C. B. Connelley,
head of the Pennsylvania Department of

Labor and Industry; Fred Erb, of the
Packard Motor Car Company, Detroit;

L. W. Olson, of the Ohio Brass Com-
pany, Mansfield, Ohio; C. E. Hoyt, Chic-

ago and A. B. Root, jr.

No decision has yet been arrived at

regarding probable location of the next
convention, but all are agreed that un-
der no consideration can another year
be allowed to pass without a convention.
It was also pretty well agreed upon that

June is the proper month for such
gatherings.

A fact which all Canadians will be
proud of is that Canada had at least

one exhiibitor at the Foundrymen's Con-
vention at Rochester, N. Y. The Gurney
Scale Company of Hamilton, Ont., ex-

hibited their type registering and re-

cording dial scale and were the only

Canadian manufacturers making a dis-

play there. Great interest was shown in

this the latest and newest development
in the scale industry. For many years

there has been a demand for ia record-

ing dial scale, but until the Gurney was
put on the market some two years ago
the nearest approach was the type reg-

istering beam used on railroad track,

grain elevator, and motor truck scales.

The beam merely embossed a ticket and
provided no record and thus fell short of

what was required. Another drawback
was that it could only be made to em-
boss in large divisions namely 5, 10 or

20 pounds. The new scale prints in one

and two pound divisions, a tape record

is made simultaneously with the ticket

printing (actually printed from a type-

writer ribbon) regular systems iare

worked out with the use of this device.

In the foundry business used as a charg-

ing scale the classification letters on
the dial in the form of the alphabet are
used to designate the materials going
into the heat, for instances A repre-
sents No. 1 pig, B No. 2 pig, C stove
scrap, D coke, etc., thus furnishing a
complete analysis of the metal poured.
The tape is removed daily, dated and
filed for reference. Before doing this,
however, amounts of various materials
are entered on cards and these deducted
from previous figures make a perpetual
inventory of materials on hand. The to-
tals of all materials are taken and enter-
ed on a card for the purpose of deter-
mining heat loss or shrinkage.
As a shipping scale the alphabet is

made to represent the customers A-
Jones, B-Smith, C-Brown, etc. Tags ,are
printed with the tape which are wired
on each casting or group of castings.
These tags form a checking basis for
customer 2 s castings are received toy
him. The invoice is made from tape re-
cord and when received by customer can
be checked from the tags he has receiv-
ed from castings, eliminating all chance
of disputes which cost foundries many
customers. The total of the tags from
the shipping scale plus the amount of
remelts deducted from the amount
shown on tape of charging scale gives
the actual melting loss. Complete sys-
tems have been worked out for other
lines of business and the scale has prov-
ed itself to be as necessary to scale
users as the cash register is to retail
merchants.

Mr. J. E. Morden, who was in charge
of the exhibit reports that he placed r,

number of good orders while at the
convention.

Don't attempt to stop a machine by
grabbing the belt—and caution others
you sec doing so.

Avoid reaching over a revolving shaft
to place a belt on a pulley, or to tighten
bolts or hangers. Danger does not an-
nounce its coming.

The Garney Type Registering and Recording Dial Scale.
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American Versus British Grey Cast Iron
Superior Qualities of British Iron Shown—Sulphur and Phos-
phorus Not as Detrimental as Generally Believed—Soft Castings

Depreciate Value of American Machinery

By F. J. COOK.

RIGHTLY or wrongly, the average

British engineer and foundryman
considers that American gray

cast irons of their respective class aie

inferior in physical properties to those

of Great Britain. He bases this opin-

ion, first of all, upon the undoubtedly

poor wearing qualities of the cast iron

which some years ago formed the ma-

terial of the large quantities of machine

tools sent to England. It was commonly
said that the cast iron was so sof: as to

be easily cut with a pocket-knife, a

statement often enough literally correct.

Recently, some> improvement has

been noticed, attributed to wider bear-

ing surfaces and the application of chills

on wearing parts, combined with the use

of semisteel. Nevertheless experiences

are still related, in connection with the

war, showing that American material

frequently left a good deal to be de-

sired- The author was familiar with an

American machine supplied by a well-

known maker which was commandeer-
ed by the government for a special oper-

ation in connection with parts for 'arge

guns. Owing to the poor quality of the

cast iron the machine was constantly

breaking down. No fault could be found

with the design which was excellent for

its specilfic requirement; yet owing to

the long periods when it was out of

commission through breakdowns the

output was less than that obtained from
an improvised old machine. It was
necessary to replace the broken parts

with castings produced from local

irons, utilizing the broken portions for

patterns. These substituted parts

proved quite satisfactory, and there was
some foundation for the statement, al-

though not strictly and literally true,

that the only part remaining of the

original cast iron in the machine at the

end of the war was the name plate on

the bed.

Writers of scientific papers in Amer-
ica frequently refer to the failure of

cast iron parts under superheated steam.

Th.s is a state of affairs very unusual

in this country, gray iron castings being

made here without difficulty sufficiently

strong to withstand working tempera-

tures and pressures quite equal to those

under wh'ch American castings have
broken down. The composition of this

more durable material is not widely

different from the American irons which
have proved unsuitable.

Some years ago an American tech-

nical journal with which the author was
familiar regularly gave reports of

burst fly-wheels, until at last it became
quite natural to look fo- them with very

much the same amus d interest as the

readers of "Punch" anticipated the his-

torical cartoon. English engineers reg-

"This paper is one of a series

on foundry problems being ex-

changed between the Institution

of British Foundrymen and the

American Foundrymens 1 Associa-

tion. The first, prepared by Geo.

K. Elliott of the American Foun-
drymens' Association, was pre-

sented at the 1921 meeting of the

Institution of British Foundry-
men. The author of the accom-
panying paper, F. J. Cook, is one

of the outstanding figures iv the

British foundry industry. He is

a past president of the Institution

of British Foundrymen, and is

manager of Radge-Littley, Ltd.,

West Bromwich, near Birming-
ham.

ularly engaged in designing cast ron

flywheels up to a weight of 56,000

pounds having periphery speeds of not

less than 100 feet per second sometimes
wondered as to the character of the re-

markable material of which the Ameri-
can wheels were made.

Travel naturally widens one's view
and extends one's knowledge, and, con-

versely, there is a tendency on the part
of the stay-at-home to become paro-

chial and narrow. One of the results

of the war has been a more frequent in-

terchange of visits and we on thi s side

from a period shortly before the end of

the war received from many leading

American foundrymen, whose eminence
consists not only in foundry knowledge
but in general accomplishments. We
(hope they will pardon the amusement
we have derived from the very candid
opinions they have expressed in regard
to us and our institution in the old days
before, like the Queen of Sheba, they
came to see for themselves- One Amer-
ican, for example, expressed the belief

that British foundries were generally

so badly lighted that an electric torch

was necessary to find one's way about
in them; moreover the molding shops
were so low that one had to be careful

not to knock his head against the roof

principals. He was candid enough to

say that the first Br'tish mold'ng shop
he entered fairly took away his breath.

After spending tho whole afternoon in

it he regretted his inability to stay long-

er and see more. He discovered that he
had only seen a small part of the whole,

and was a little surprised at the offer

of his guide that "any time he had a

week to spare they would be pleased to

show him the remainder." A s a matter
of fact he was in the largest foundry in

the world, and had no idea that so fine

a concern could be found on this side of

the Atlantic.

The author has to admit that up to the

present he has been among the stay-at-

homes and is quite prepared to find that

his references to American practice will

furnish foundrymen on the other side of

the Atlantic with at least as much
amusement as Britishers have derived

from Amerincans and their opinion of

Great Britain. The great purpose of

the paper, however, is to furnish a basis

for a good discussion and it may be

hoped that this object will be realized.

As the subject of gray cast iron ob-

viously is too wide to be dealt with in a

single paper, it is proposed to limit its

scope to the consideration of gray cast,

iron made from commercial pig irons,

and cast iron scrap melted in a cupola

by means of coke, and without the addi-

tion of steel or any ferrous or non-fer-

rous materials introduced either into the

cupola or the ladle of molten metal.

When one comes to deal specfically

with mechanical tests, the fact has to

be faced that the conditions relating to

mechanical tests for iron vary consider-

ably in the two countries. Little im-

portance appears to be attached in

America to tensile testing, while the

size of the transverse bars tested

equally with the method of testing

differs widely from British practice.

The ruling tests for cast iron may be

said to comprise in Great Britain: For

pipes, constructional and general en-

gineering work for more or less rough

and large character, transverse bars,

2 inches deep, 1 inch thick and tested

deep part down on centers 3 feet apart;

for engine details other than cylinders,

transverse bars 1 inch square tested on

centers 12 inches apait. It is becoming
more general in the finer classes of en-

gine work to cast the transverse bars

l a
/4 inches square, marching down to 1

inch square to insure accuracy. For

cylinders of all descriptions tensile bars

are demanded, exactly of the same ma-
terial as the castings they are to repre-

sent. Practically every tensile bar has

to be tested in the presence of an in-

spector, and the casting of the bars on

the job therefore, which might possibly

arise if the bar was separately cast

without the presence of the inspector.

There is a great deal also to be said in

favor of the tensile test for cylinders,

since the castings themselves are neces-

sarily subjected to tension. Moreover

a tensile test gives a better indication of

the wearing properties of this class of

iron than any other test known to the

author-

It may possibly be that the apathy

with which the tens'.l" test in America
is regarded mav to some extent be due
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to certain conditions named by Dr.

Moldenke, though of that, of course, the

author is not in a position to judge.

Dr. Moldenke says:

"In this country (America) you will

find about 99 out of 100 testing mach-
ines that are not in proper condition for

the tensile test. On the other side they

calibrate the machines often, and they

have their governments to test them."

There can be no gainsaying his state-

ment on the same page that "for scien-

tifific investigation the tensile bar is

preferable."

The reading of American scientific

papers and of the technical press con-

veys the impression that a tensile test

going a little beyond 31,360 pounds is

considered worthy of special notice;

certainly in this country anything like

this would be considered quite mediocre.

Mr. Ernest Wheeler, representing

Messrs. Crossley Bros., Ltd., Manches-
ter, states that he has found it "quite

possible, without the aid of steel to pre-

pare and obtain mixtures of cast iron

having a tensile strength of over 18

tons (40,320 pounds) per square inch,

and this is confirmed by other work-
ers in the same field- The (same gentle-

man has prepared for the author a bar

cast in accordance with the specification

for the "Arbitration bar" which has
given a result of 39,200 pounds.

Table I

Results of Tensile Tests

ed. It may be argued therefore that

the tensile test results given in Table I

are not comparable to those obtained

by the Amer'can arbitration bar. But
the author suggests that in this respe?t

Total Analysis

carbon c.c. c.c. p. St.

3.054 0.98 2.074 0.974 1.213

3.054 0.84 2.214 1.046 1.166

3.3 0.89 2.410 1.140 1.40

3.163 0.665 2-498 1.186 1.40

3.272 0.84 2.432 0.981 1.143

3.21 0.72 2.49 1.2 1.49

s. Mn.

Tensile Transverse
test test equiva-

result lent, lbs.

lbs. per per sq. indh
3q. inch Arbitration

Bar

0.146 0.324 32704 5146
0.136 0.432 32720 5146

0.134 0.453 36064 5146
0.136 0.465 39200 5373

O.^ 0.288 41440 5562
0.126 0.420 44486 5600

A short time ago the author tabulat-

ed his average tensile test results over

a working period of 500 consecutive

days. The average figure was 36,288

pounds per square inch; no test was as

low as 30,240 pounds, while the highest

figure reached was 43,008 pounds. All

the bars were l x
/4 inches diameter and

were cast on the castings they were to

represent— not separate — and were
turned down in the middle to V2 -square

inch area before testing. A typical range
of tensile test results with this class of

iron with the analysis is shown in Table
I.

For mechanical tests to be strictly

comparable it is essential that the bars

should be of the same dimensions and
similarity molded, gated, cast and test-

Fig. 1.—Gray Iron having- a tensile

strength of 41,216 pounds per square
inch x 1 ,000

the advantage has not been with those

cited. The bars were of the same di-

mensions as the arbitration bar, and
they certainly had the advantage of

static pressure due to casting head, as

they are placed on the middle joint of

short stroke cylinders. They have one
disadvantage, however, in that they

were cast with cooler metal than if they

had been cast from a small ladle direct

from a cupola, while the rate of cool-

ing is slower, owing to their having
been cooled down in close promixity to

a larger body of metal. The disad-

vantages of all these conditions were
well set out in the admirable exchange
paper presented by George K. Elliott to

the Institution of British Foundrymen
last September.

Comparisons between the transverse
tests made in the two countries are

necessarily hampered by serious diffi-

culties, chiefly on account of the differ-

ence in shape and dimensions of the bars
used. The arbitration bar has a dia-

meter of 1% inches and is tested as
cast, on centres 12 inches apart. The
bars with which the author is familiar

and of which particulars are given later

are cast 1% inches square, machined
down to 1 inch square, tested on 12-

inch centers, and cast on to castings, as

previously defined in connection with the
tensile test.

In the absence of an available mach-
ine suitable for taking a bar of 1%
inches it has been necessary to evolve a

constant which will reconc'le the differ-

ences of dimensions in the two bars.

The results of the arbitration bar can
be converted into those comparable for a
1-inch bar tested on the same center by
multiplying the breaking load obtained
by 0.74; conversely the result obtained
on the 1-inch square bar divided by 0.74

will give the equivalent load on the ar-

bitration bar. The formula used for ob-

taining this factor is given in the
appendix to this paper.

In the discussion on Mr. Elliott's

paper already referred to, the author
gave some details of 25 transverse tests

of bars giving an equivalent average
breaking load on an arbitration bar of
5,300 pounds; the lowest bar gave an
equivalent load of 5,146 pounds and the
highest 5,600. The minimum load is a
higher figure than that obtained by Mr.
Elliott with American metal having a
similar silicon content, but with lower
phosphorus and sulphur after under-
going the refining action of an electric

furnace.

Table I gives particulars of the trans-
verse results brought up to an equival-
ent on the arbitration bar relative to
bars cast on the same cylinders as those
selected for tensile example.
Although the two previous tests are

not in the strictest sense comparable,
there is a mechanical test common to

both countries, namely Keep's shrinkage
and transverse test. The author was
probably the first in Great Britain to

have at his disposal a complete set of
Keep's machines, and the present oppor-
tunity is gladly taken to acknowledge
the great value of the shrinkage and
transverse test in connection with this

class of cast iron.

A rather lengthy correspondence took
place with Mr. Keep relative to the
working of the transverse machine with
the %-inch shrinkage bars. Mr. Keep
expressed the opinion that the align-

ment of the machine had become affect-

ed during its transit. He arrived at this

conclusion from the high results shown
on the diagrams forwarded to him. In

regard to these he said, "Probably we
should not have a %-inch square bar to

break at over 425 pounds." Noth'.ng

could be found wiong with the machine

Figr. 2.—Gray Iron with tensile strength of
44,486 pounds per square inch x 1,000.

and as the results appeared to be borne
out by other mechanical tests taken on
bars of varying sizes from the same
metal a few %-inch bars were sent to

Mr. Keep with a diagram of the cor-

responding bar in each set- The break-
ing loads varied from 590 to over 700
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pounds. Mr. Keep leplied as follows:

•'I did consider the high results obtain-

ed as due to your machine being out of

order, but I was mistaken as my ma-

chine gives the same results. This iron

is remarkably strong; I don't know of

anything as good."

Shrinkage
inches

.146

.161

.157

.158

.159

.161

Table II

Keep's Tests

Trans. Bk. Ld.

in pounds

550

600

650

675

700
800

Deflec.

incnes

.14

.15

.18

.19

.21

.23

In Great Britain we consider Mr.

Keep knows all about the mechanical

tests that American irons will stand.

The results shown in Table II of tests

made w'th the same class of iron as

those dealt with in Table I are not only

typical of results obtained by the author

but of those secured by other workers.

The general practice differs somewhat

between the two countries in regard to

the allowable percentage of the chem-

ical elements in different classes of gray

cast iron. This is undoubtedly due to

pievailing differences n the iron s and

not to a lack of metallurgical knowl-

edge.

With one or two notable exceptions,

practical foundrymen in America ap-

pear to pay li/ttle attention to total

carbon. While carbon receives special

attent.on and is frequently mentioned

t is only lately that total carbon has

had due consideration. The quantity of

combined carbon is important, but it is

obvious that with vaying amounts of

total carbon the same percentage of

combined carbon will have a different

effect. Dr. Stead has shown examples

in which increases of 0.1 per cent, of

graphite have reduced transverse

strength by 224 pounds and tensile

strength to 1792 pounds per square inch.

Silicon receives a great amount of at-

tention in American foundry practice

and in conjumt'on with sulphur appears

to be regarded as the Alpha and
Omega by the purchasers of pig irons.

One hears a great deal of "silicon con-

trol." In Great Britain silicon is mere-
ly considered with all the other ele-

ments entering into a commercial an-

alysis. It must not be supposed that

there is any lack of appreciation of the

value of silicon, since in this city—the

home of Professor Turner—it is prob-

able that more research work has been
done with regard to the influence of sili-

con than in any other centre. A form-
ula which the author has used for many
years with marked success in connec-

t
: on with the ratio of silicon to carbon

in gray cast iron mixtures is as follows:

X=-

4.26—
Si

3.6

where X= the ratio of silicon to total

carbon.

C=total carbon present.

Si= S licon present.

X= 0.9 to 1 for such work as pipes,

girates, easily machined castings and
general ordinary work.

X= 0.83 for locomotive cylinders and
castings requiring maximum transverse

strength.

X= 0.76 to 0.82 for steam, gas, oil

and Diesel engine cylinders, and cast-

ings requiring maximum tensile

strength.

X=0.75 to 0.8 for chilled castings.

X= 0.85 for acid res'sting castings.

British Foundrymen's Association,

1915.

What Is Effect Of Sulphur?

At one time in this country sulphur

was considered the arch enemy of the

.ronfounder, although probably it is not

taken quite so seriously as it is in Am-
ei ica. In his exchange paper George
K. Elliott considers that sulphur above

0.07 per cent, is dangerous. This does

not agree with the results of Coe's re-

search on British irons. Coe found

that sulphur within limits of his work
did not increase the brittleness of cast

iron buc appears to increase resistance

to fracture.

In Table I the sulphur armears in a
proportion twice the amount which Mr.

Elliott considered dangerous, yet it does

not appear to have prevented a h gh de-

gree of strength being obtained. A
liberal proportion, up to 0.12 per cent.,

has in the author's experience been

found to have a beneficial effect upon
the wearing properties of cylinders and

liners subjected to heat conditions while

no difficulty has been met with In the

way of blow holes provided the metal

has been melted and cas: hot.

To an appreciable extent phosphorus

is considered in Ameiica to be detri-

mental to the strength of gray cast iron.

George K. Elliott in his paper s:ates

"Irons of greatest strength contain only

a small amount of phosphorus." Dr.

Moldenke in "Principles of Iron Found-
ing" appears to put the limit for strong

castings free from stains of 0.4 per cent.

The author's experience points to the

conclusion that with the strongest

British irons the d : «tri!ju f; ir; of the

phosphorus, provided the amount does

not exceed 1 per cent., is more import-

ant than the actual quantity present.

Phosphorus in a segregated form, the

usual form in all weak irons, is danger-

ous where strengths are required, but

provided it appears in the network or

cellular form no detriment to strength

i s experienced with phosphorus up to

1 per cent. This form is assisted so

long as the silicon and total carbon are

restr'cted in the ratio appearing in the

formula for strong irons.

Agreement appears to be more gen-

eral in regard to the benefit derived

from the poling action of manganese,
but the author believes that manganese
to the extent of 1 per cent, or over is

detrimental to good wearing propenies

under heat conditions. This element

has a way of developing spikey crystals

which break off under rubbing and pre-

vent the formation of that highly polish-

ed surface generally regarded as the

distinguishing characteristic of all good
wearing cast iron. Apparency, there

Fig. 3.—Gray Iron with Tensile strength
of 29,384 pounds x 30. Graphitic carbon,
2.397: combined carbon 0.853: silicon.

1.328; sulphur, 0.095; phosphorus, 0.923;

manganese 0.335.

Fig. 4.—Gray Iron with tensile strength of

40.922 pounds x 30. .Graphitic carbon,

2.289 ; combined carbon, 0.903 ; silicon,

1.314; sulphur, 0.101, phosphorus, 0.909;
manganese 0.335.

Fig. 5.—Gray Iron with tensile strength
of 44,486 pounds x 30. Graphitic car-

bon, 2.49; combined carbon, 0.72; sili-

con, 1.49; sulphur, 0.126; phosphorus,
1.2; manganese, 0.420 per cent.
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is much to be gained by keeping this

element restricted to the proper propor-

tion called for by the amount of sul-

phur; beyond this proportion there is a

danger of the formation of manganese
carbide.

Although chemical analysis neces-

sarily forms the basis of all scient lie

work in regard to cast iron, unfortun-

ately it does not follow that similar an-

alyses necessarily involve similar

physical properties. It is also admit-

ted that strong gray cast .rons are

assoc.ated wth the matrix consisting of

fairly large areas of well defined lam-

inated pearlite, relatively stiff portions

of cementite and small graphite, and
these formations are illustrated by
typical examples in Figs. 1 and 2.

While the microscope is a useful ad-

junct to chemical analysis the utility of

the micrograph is limited; it being im-

possible to determine therefrom relat've

physical properties of specimens with

mathematical precision, or to ascertain

within narrow limits the relative varia-

tions. In all probability this is due to

our imperfect knowledge of both sub-

jects and it may be hoped that fur-

ther research will clear up some of these

matters.

Occasionally, it is quite impossible in

dealing with this class of iron to dis-

cover either by chemical analysis or

the usual methods of microscopic exam-
ination great differences in physical

properties. An interesting example
of this took place some time ago. It

was found that the highest tensile test

obtained in 60 consecutive days' work-
ings was lower than the lowest tensile

test during the next 60 days. The
metal was of similar chemical analysis

but the mixture had been varied by in-

troduc'ng a different pig iron brand as

one of the three constituting the

charge. A research was carried out

by the late George Hailstone and the

author in connection with this class of

investigation. All the methods usually

employed for detecting the cause of dif-

ference in physical properties such as
chemical analysis, high and low micro-

scopic analysis and the employment of

various etching agents failed to show
any reasonable cause for the great dif-

ference which existed.

As a further test, specimens were
deeply etched with 20 per cent, nitric

acid in water as suggested by Stead
and afterward re-examine .1 under low
magnification. It was then found that

the strength of the material was direct-

ly related to the part :cu!ar formation
of the cementite and phosphide eutectic.

The stronger the iron, the clearer were
these two microscopic elements in the
network as shown in Figs. 3, 4 and 5.

The author has made hundreds of ex-

aminations in order to test this and has
never found a single example to the

contrary. The network formation is

apparent at about 26,880 pounds tensile

strength and becomes more pronounced
as the strength increases. In the

author's view this method gives a surer

approximation of the physical proper-

ties of the metal than any other form
of metallography and is often superior

to chemical analysis. It must be re-

membered, however, that the field under
observation must be typical of the

whole. In the illustrations given the
micrographs are taken from the

centre of the bar.

his furnace with pyrometers for re-

cording the temperature of the blast

and is able thereby to obtain more regu-
larly consistent results.

Another criticism by a well known
metallurgist was that although great-

er tensile strengths were associated

with a network formation of the cem-

liemical
.-Italy sis

Table III

Tensile , Rotary fatigue test results -,

strength, Revulu- Fiber Total number
pounds per tions stress tons revolutions to
square inch per minute per sq. in. produce fracture

Appearance
of fracture

T.C.
G.C.
C.C.
Si

s.

p.

Mg.

3.25%
2.397

0.853
1.32S

0.95

0.923

0.290

20384

980

980

10,000

9,200

Fracture sound

Slightly open

T.C. 3.192

G.C. 2.289

C.C. 0.903

Si. 1.314

s. 0.101

p. 0.909

Mg. 0.335

,

40992

19,200 Grained

980 5 10,000

980 6 10,000
980 7 10,000 Tract Unsound.
980 8 10,000

")
980 9 10,000 S 3n
980 10 10,000 /
980 11 10,000

I
980 12 10,000

980 14 10,000 \
980 13 10,000 \^T ^
980 15 800

Very Fint Grain

100,800

In connection with the research al-

ready referred to, the authors as one
of their conclusions decided that the

temperature at which the pig iron is

made in the blast furnace has a direct

effect upon the formation of this net-

work structure. At the time this

statement aroused a great amount of

criticism, one professor stating that af-

ter remelting the iron had forgotten all

about the hole from which it had been

dug. Time has since proved the in-

accuracy of this view and it is now clear

that the temperature of the blast fur-

nace has a marked effect upon the

physical properties of the metal, and
that these are maintained after remelt-

ing.

One progressive blast furnace man-
ager has found that pig iron having
this network structure, after going
through the puddling furnace, yields

wrought iron with higher physical pro-

perties than is to be obtained from a

pig iron of sim'lar analysis without this

structure. He discovered further that

with similar working and furnace bur-

den the network structure was control-

led by the blast temperature. When
using a blast temperature of 900 de-

gress Fahr. he is always able to get the

network structure; whereas if the tem-
perature is increased the network
diminishes until at 1,100 degrees it dis-

appears entirely with a corresponding
lowering of physical properties of the

wrought iron, the general chemical com-
pos'tion of the metal being the same.

As the result of these discoveries the

blast furnace manager has now fitted

entite and phosphide eutectic he thought
the metal would give less resistance to

shock or fatigue.

Rotary fatigue tests were taken by
the Wheeler method by the, Sheffield

testing works on the bars whose struc-

ture is shown in Figs. 3 and 4 and these
are given in Table III. Fig. 6 gives

a general description of the methods of

applying the test and the dimensions of

the test bar. The comparative results

are even wider apart than appears from
the tensile results.

The fundamental law governing the
phenomena of the formation of the net-

work structure has not so far been def-

initely and satisfactorily proved. J.

E. Fletcher, however, has furnished an
explanation which has the greatest de-

gree of probability. Mr. Fletcher is

advising director to the British Cast
Iron and Wrought Iron Associations

and has devoted much thought and re-

search to the elucidation of this prob-
lem in conection both with the blast fur-

nace and the cupola.

He believes that thi s structure fol-

lows the original boundaries between
the crystals of the metal which, is first

fused during the descent of the iron to

the fusion zone in the blast furnace.

The carburization of the crystals follows
their boundaries just as d\carburization
follows them in the mechanism of the
malleabl'zing process-

If the blast penetration effect while
passing the tuyere zones is drastically

oxidizing, following rapid carburization
in hot blast furnaces, then the strong:

boundary-intercohesion is more or less
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counter which is

automatical.lv stopped
whcn sample breaks.

Fie 6 Apparatus for rotary fatigue teat by the Wheeler method

destroyed, with possible gas and oxide

inclusions along the boundary films.

With the soft blast of cool or cold

blast furnaces this action is absent, and

the intercohtsional strength of the

crystalline structure, due to the pres-

ence of combined carbon and air—un-

impaired by gaseous and iron oxides and

minute slag inclusions—is maintained.

Points which the author has found

helpful in producing regular results

with this 'class of iron have been close

attention to chemical analysis and reg-

ular testing for general hardness by the

drill method. But it should be lemem-
bered that with these strong irons a

much stiffer machine is required than

that known as the Keep's machine.

Owing to its lack of rigidity the au-

thor's experience with this machine has

been disappointing.

Regularity of hardness, which is a

governing factor of high physical pro-

perties, is only attainable by strict at-

tention to blast pressure, and in this

connection a recording blast pressure
gage attached to the cupola is most
desirable.

A test becoming general in Europe
for cast irons of the highest physical

properties, more particularly in connec-
tion with casting for Diesel and large

gas engine piston and cylinder liners is

the shock test. This is carried out

by testing a bar cast 40 millimeters

square supported on knife edges 160
millimeters apart by dropping onto it

a weight of 12 kilograms from varying
heights. Attached to the weight in

such a way as to strike the bar in the
centre parallel to the supporting knife

edges is fixed another knife edge. The
face of all the knife edges are rounded
to a 1/16-inch radius. So far as the

author is aware th's test is not in use
in America. A general arrangement
of such a machine is shown in Fig. 7.

In carrying out a shock test we com-

mence with a drop of the weight from

a height of 30 centimeters increasing

the height of the drop by increments

of 5 centimeters until the sample

breaks, the height at which

the bar eventually breaks, be-

ing taken as the test figure.

A result of 55 centimeters is considered

none too high for the class of work

this commences with a drop of 28 centi-
meters and increases by heights of 1

centimeter. The number of blowa re-

quired to fracture the sample should
be taken as the fatigue test numeral.
A bar from the same metal as the

tensile bar of Mr. Wheeler's referred
to in the early part of the paper with-
stood 30 blows, having a range from
28 to 57 centimeters.

J3l mi mi ^L/tTt

Ratchet Wheel

Q-

Test Bar
^3

Graduated in Centimetres.

%&&

Vj~ HS^
Fig. 7.—Machine used in Europe for testing Gray Iron for shock

resisting properties.

named although it is quite a severe test.

The maximum attained by the author

has been 88 centimeters.

Mr. Wheeler uses the same sized bar

and machine as a fatigue test, but for

In conclusion if, as has been suggest-

ed in the first part of thi s paper, there

is a wide difference in the strength of

the respective gray cast irons, of which
some particulars in regard to the
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British have been given, the author

would suggest the query whether

this may not be due to the slow running

furnaces in Great Britain producing

metal having better properties than

that made by the large, fast runn'ng

furnaces which appear to be general in

America. Unfortunately, even in this

country, the slow running furnaces are

diminishing in number.
The author's best thanks are due and

are hereby tendered to Professor Turn-

er for help with some of the micro-

graphs and to Messrs. Belli s and Mor-

com for their permission to publish

some of the results.

Appendix

To compare the breaking loads of two

bar's of similar material, but of cir-

cular and square section respectively,

the bars being loaded at the center and

supported at the ends, the length be-

tween the supports being the same in

each case, let R represent moment of

resistance of a section; Z, the modulus

of section; fb, the modulus of rupture

(transverse); Wb, breaking load; and

L, length between bar sunpor's.

The bending moment due to breaking

load=% WbL
R= Zfb
4Zfb

.:. y4 WbL=Zfb .:. Wb= (1)

L
However the above formula is only

correct w'thin the elastic limit of the

material. When test pieces are broken

a constant arrived at by experiment has

to be introduced:

Let fb= modulus of rupture as found

by experiment.

Let ft= ultimate tensile stress as

found by experiment.
Then from Lineham's "Mechanical

Engineering," page 436

fb= Oft where = a constant.

In the case of cast iron, = 2 tons for

rectangular sections and 2.35 for cir-

cular sections. Substituting Lineham's
value for fb in equation (1)

4Z. Oft
Wb = (2)

L
Let Ws=breaking load on bar o"

square section

Wc= breaking load on bar of circular

section

Zs= modulus of 1-inch square section

(bending action)

Zc= modulus of \ xk circular section

(bending action)

Os = constant for square sectiion= 2.

(for cast iron)

Oc= constant for circular section=
2.35

(for cast iron)

ft is the same for both bars as they
are of the same material.

From equation (2)

4Zs Os ft

Ws =

Ws Zs Os 2Zs Zs
.8509-

ZcWc Zc Oc 2.35Zc

Ws Zs
=.8509 . ... (3)

Wc Zc
Ws .8509 X.1667

= =.7399, say .74.

Wc .1917

NOTES FROM THE CONVENTION
That Canadian are alive to the bene-

fits of the Foundrymen's conventions

and that they are keeping pace with
everything progressive is demonstrated
by the fact that W. G. Davidson of the

Vancouver Engineering Works, Ltd,

Vancouver B. C. traveled four thous-

and miles from that city to Rochester,

which distance would have to be re-

traced in order to get home, in order to

see the latest developments in equip-

ment and incidently to purchase some.
While in this eastern section of the con-

tinent Mr. Davidson visited several

plants in order to compare them with
Western foundries. The Vancouver En-
gineering Works is the largest iron and
steel plant in the Province of British

Columbia. Emil Drolet, who operates a
large steel and iron foundry at Que-
bec city, travelled all the way to Ro-
chester on a purchasing expedition. Mr.
Drolet attends all the conventions and
always droes some business. On this

occasion he purchased a molding ma-
chine from the Hannah Engineering Co.

of Chicago.

Mr. P. McMichael, president of the

Dominion Radiator Company, Toronto,
journeyed over on purpose to select

machines for his foundry. He 'left a

good order with the Herman Pneumatic
Machine Co., of Pittsburgh, Pa.

Alfred Congdon, representing the

Port Arthur Shipbuilding Co. came all

the way from the Algoma district of

Ontario and made a good purchase from
the Tabor Mfg., Co., of Philadelphia. It

might be said in this connection that

the Tabor Company sold everything
which they had in their big exhibit and
the representatives had nothing to at-

tend to in preparing for and making
the return trip with the exception of

the tool hox which we understood they
would take turn about in looking after.

L
4Zc Oc ft

and Wc:

CANADIAN TRADE IMPROVES
The Wall Street Journal of April 28,

in a general review of the exchange situ-

ation as it affects Canadian funds says:
"Rise in value of Canadian funds dur-
ing the past 15 months is due to several
reasons. Rise of sterling exchange, and
consequent increase of English buying in

Canada has had a notable inf'uence.

England and the United States are Can-
ada's two best customers and the rela-

tions of the three countries have been
fast approaching normal. Canadian
trade has shown distinct improvement.
Fo- 1T21 there was a small export bal-

ance, which was unexpected at the be-
ginn'ng of the year. Since January
Canada has had an import balance, al-
though a small one. It has been es.im-
ated that April trade figures will show
an export balance as grain shipments
have been exceptionally large. The
factor which has had probably the great-
est influence has been Canada's capital
imports. In 1921, out of financing which
totalled about $400,000,000, about $182,-
000,000 was floated in United States, and
$16,500,000 in England. Loans floated
in the United States in 1919 and 1920,
were even greater than in 1921. So far
this year Canadian financing here has
been in good volume, although Canadian
bonds held here which mature this year
total about $62,000,000, most of them
are expected to be refunded."

FAVORABLE EXCHANGE RATE
While the discount on the Canadian

dollar in the New York money market
is not expected to hold at one and a
fraction per cent, for any length of time,
it is freely predicted that owing to the
favorable position shown by Canadian
finance, it will remain below three and
one half per cent, for a considerable
time. Canadian funds last week were
at a discount of one per cent, in New
York, the lowest rajte toudhed since
January 10, 1918, before which Canadian
funds had sold at a premium in the
market for a considerable period. The
rate had risen as high as 17% per cent,

in February, 1920. During the remain-
der of 1920 the rate fluctuated between
eight per cent, and 15 per cent, with the
average nearer the later, but early in

1921 improvement in Canadian affairs

and finances began, which has culmin-
ated in the present value. Since turn
of the year the rate has at no time gone
beyond GV2 per cent., and since Feb-
ruary 1 the highest has been 4V2 per
cent. During the past five or six weeks
there has been a narrow market. The
$100,000,000 Dominion loan floated in

the States recently was the direct cause
of the new high Canadian funds.

C. P. R. DEDICATES WAR
MEMORIALS

Simultaneously in several leading Can-
adian cities, and also in London, England,
imposing and impressive ceremonies
marked the unveiling of memorial tab-

lets dedicated to the memory of em-
ployees of the C.P.R. company who were
killed in the great war. At Windsor
Station in Montreal, His Excellency Lord
Byng, E. W. Beatty, president of the

company, and many other offic'als were
present. In Toronto, the brass tablet

was unveiled in the main waiting room
of the North Yonge St. Station. At
West Toronto the bronze tablet is lo-

cated on the front facade of the depot

building. Among other places where
ceremonies were conducted were North
Bav. Winnipeg and Vancouver.
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Making Typewriter Frames in a Belgian Foundry
The process described is for a maximum output of from 35 to 40
frames a day. Had a greater number been required a different

process might be more suitable.

By JOSEPH LEONARD.

TO SECURE a good practical re-

sult in the quantity production of

typewriter-frame castings various
conditions dependent upon the form of

the whole piece must be taken into con-

sideration. These conditions are gov-
erned by the size and relative position

of the various -bosses and sockets, by
the necessity of producing a cast'ng

Fig. 1.—The molds are made on a jar ramming
machine.

which m„y be machined readily, and by
the further necessity of keeping the

cost of production as low as possible.

The purpose of this paper is to pre-

sent a few notes describing the method
oil molding and casting typewriter

frames in a prominent Belgian foundry.

Although the numb:r of cast'ngs made
is relatively large, the orders are prob-

ably not of a size which in the United
States would be considered as plac'ng

the work on a quantify production basis.

The maximum output provided for is

35 to 40 frames per day. This was con-

sidered insufficient for the installation

of highly specialized equipment such as

is found in American plants. Instead a

comparatively simple rigging was de-

signed to carry out the work.

Fig. 2.—The drag flask.

The molds are made in a two-part al-

uminum flask, the drag being sufficient-

ly deep to take the whole casting, the

cope being nothing more than a flat cov-

er. The casting is poured base upward,
that is, the top of the typewriter frame
on which the carriage runs is at the bot-

tom of the mold.

The inside surfaces of the frame are

formed by a large body core which has

the same general shape as the casting

and practically fills the mold. This

core, which determines the nutal section

df only about 3-miflimeters, or about
^-in.must be very accurately centered.

To accomplish this two machined iron

guide-pin sockets, dl and d2, Fig. 2 are

cast in the flask. Pins as shown in Fig.

3 are fitted into these sockets or bush-

ings. These pins engage similar bush-

ni's set in the core which is thus ac-

curately centered without relying on the

judgment of the workman. The mold is

dried. Two sands are used in making
the core as will be explained subse-

quently.

Turning now to the details, the writer

will endeavor to describe as fully as

possible the methods adopted for mold-
ing, coring, assembling and casting, and
as these different processes are des-

cribed, some of the difficulties encoun-

tered will be discussed and the means
employed to remedy them set forth.

Method of Molding

The pattern is in a single piece, and

is of metal for the purpose of ensuring

strength and precision. It is molded on
plain jar-ramming' machines of a type
manufactured in England. The flasks

used are of aluminum, and the details

of the pin and socket arrangement men-
tioned above are as follows: There are

two ears, pi and p2, Fig. 2 on the flask,

and two internal sockets dl and d2,

joined to the flask by ribs. This com-

bination serves to strengthen the flask,

and the sockets dl and d2 are milled on

the ends and rest accurately on the up-

per portion of the pattern nl and on the

iboss n2, Fig. 1. It is clear that these

two surfaces are always equally distant

from the part of the flask forming the

joint, which is planed smooth.

The bore of the two sockets in the

flask is 22 millimeters in diameter, and

they are well centered in relation to the

ears pi and p2.

In the core box there are two pins fl

and f2, Fig 7, their position correspond-

ing precisely with the sockets dl and d2

in the flask. While the core is being

made two iron bush'ngs bl and b2, Fig.

5, are fitted over these pins.

On assembling the mold, two pins, el

and e2, Fig. 3 are placed in the sockets

in L..e f.asK; the coie is n . xt placed in

po: ition and the iron bushings bl and b2
in the core are slipped over the p!ns> in

the drag mold, thus setting the core into

ths mold with great precision and ob-

viating the shifting of the cores and in-

jury to the sand which would be inevit-

able if ihs coi'e were lowered into the

mold without any guid . The core be-

ng in position, the pins el and e2 are

withdrawn and the drag is covered with

a cope in which the runners fix:d on a

Fig. 3.—The drag mold showing pins for
centering core.

plate of special design are directly re-

produced by molding.

As already mentioned the molding
machine is done with a metal pattern,

with stripping plate on a jar machine.

In adjusting the molding a rather

serious and very obvious defect was en-

countered. Our acquaintance with jar

machines is quite recent. We had
thought that jar ramming was suffic-

iently uniform to enable the machine to

produce a mold practically perfect. This

result, however, was not as had
been anticipated, and the upper portion

of the mold was not really rammed; on

casting, the whole of the corresponding

portion of ths mold was swollen, the ex-

crescences having to be removed in the

cleaning shop.

We were led to make use of a cast

iron plate which, during th? jars, ram-

med the sand very firmly round h

Fig. 4.—Cope mold showing gates.
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piece, and this practically eliminated the

defect in question. I do not know
whether there is any other remedy, but
if not I consider that this defect, whic.i

must recur and which has been repeated
in our work with all pieces having
sharp angles, indicates a weak point in

jar molding. This may be easily cor-

rected for pieces in series by using a

plate, but which cannot be easily reme-
died for pieces not in series for which,

it would seem, the jar machine is ex-

pected to be 'especially appreciated in

Europe. This ramming defect has b en
observed not only by ourselves; among
others, a large English foundry has ex-

perienced the same difficulty, and the

jar machine operates as such for the

first ramming. The sand in the upper
pare of the flask is rammed by hand. I

mention this circumstance' to our Ameri-
can friends who use jar machines regu-

larly, and trust that I am not indiscreet

in hoping to have their opinion on the

.subject.

Discussion be;ween the advocat s of

the jar machine and the plate molding
lr.a.hine is frc(]uent in Europe. I would

r—

Fig. 5.—Main core showing bushings which fit

pins shown in Fig. 3.

point out that, according to sev.ral

trials made on flasks, without cross-

bars, the ramming of the frame dealt

with in this paper is effected perfectly

on a plate ramming machine. The fact

that there are sockets and ribs in the

flask ds a difficulty in the use of thrse

mahines, but it may probably be ob-

viated. I continue nevertheless to em-
ploy the jar ramming method, as the

mac'.nne is installed and equipped with

accessories and the results are good
in practice; but if the manufacture of

such castings had to be re peiated I

should consider the advisability of

equipping a pressure machine for mak-
ing the mold, and th

:

s with nine chances
in ten of a successful result.

Mo'ding Sand

The molding sand must obviously '

prepared with very special care in order

to obtain a very f'ne sand and conse-

quently a sufficiently smooth molding
surface. The apparatus for sand pre-

paration is simple, compr's'ng a crush-

ing mill and a separator. The sand on
coming from the separator is furth r

pased through riddles with a 5-milli-

meter mesh to complete th? action of

Fig. 6—A core as it appears on the drying
plate, and in the opposite position from that

which it occupies in the mold.

thj separator. The preparation is done
by the dry process.

Coring

The core box is o± special construc-
t on. The shape of the core itself has
necessitate d the form shown in the ac-
companying illustrations. The various
p ates, matie of aluminum on account of
strength and lightness, being released
laterally for the withdrawal of the core,
and being assembled inside the wooden
frame for making the core itself, the
exkrior of the core Is composed of silic-

eous sand with a binding of linseed oil,

dextrine and "avebeno." This layer is

about one centime. er in thickn ss, thj
interior being filled with ordinary mold-
ing sand for reasons of economy and In
order to withstand contraction in the
cast'ng. If the entire core were of
white sand, the casting being thin and
the portion of burnt sand not at all

th'ck, lb cor e would o."fer the same re-
sis ance to contract on as fired white
sand, which is very great. This meth-
od, moreover, is perfectly useless, as the
cores obtained are sufficiently strong
to enable them to be manipulated. These
cores are not blackened. The core mak-
ers are required to ram the white sand
sufficiently to obtain a very smooth

core surface and a sufficiently fine in-

ternal f.nish.

Not only must the pouring of the
piece be done very quickly but the metal
must not have too long a distance to

travel in entering the mold as it would
cool too quickly, the mold would not be
finished and the metal might harden.
We use two basins for pouring and the
molten metal enters the mold by a dozen
tubes 7 millimeters in diameter placed
around the mold.

The mold is top poured; the metal, on
reaching the bottom of tlie mold, cools

too quickly and whitens. This is in-

convenient in working the casting by
niacuine or rile. We obviated this by
pouring into the lower part of the core
large masses of metal shown at Y Fig.

5 connected with the casting by an at-

tachment 2 millimeters in thickness. On
reaching this point the metal fills th.se
cavities, producing in the lower part of

the mold a certain circulation of metal
which heats the mold at this point and
enables the metal to cool more slowly.

The metal we have h'therio used has
*• en composed as follows: Silicon 3.25,

manganese 1.12, phosphorus 0.14, sul-

Fig. 8—Rough typewriter frame casting.

phur C9, total carbon 3.55, graphitic

cr.rbqn 3.06 per cent.

In order, however, to facilitate st'll

more the working of th? casting we are

about to make an experiment in reduc-

ing the manganese to a minimum, mak-
ing i: 0.4 to 0.5 per cent.

The charge of the cupola furnace
must be tested most carefully and the

proportions for the mixtuve must be ad-

hered to absolutely, as these castings

are among the most delicate which have
to be made.

Canadian Electric Castings Co. of

Orillia, are constructing a new building.

They make electric furnace products,

largely for mining and cement indus-

tr es; also bronze, brass, iron and steel

castnTS.

Fig. 7

—

Core box assembled.

KILLAMETAL—WHAT IS IT?
We are in receipt of an inquiry rela-

tive to the purchase of this metal. It is

said to be used for welding purposes,

and e'iminates the use of solders. We
have to admit that we never heard of

this mater :

al and if any of our readers

know anything about it they will be con-

ferring a favor on us as well as on our
subscriber who is after the informa-
tion if they will write us.
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Making Two-Part Castings in Three-Part Models
The extra parting allows the sprue and runners to be above the

patterns, making more and better castings.

By WM. H. PARRY.

ON first thought advocating the use

of three-part flasks in making
castings usually molded in two-

part flasks would appear an absurd
proposition. However, there are condi-

tions surrounding the rapid production

of sound castings for pressure work
which tax the ingenuity of the most ex-

pert foundrymen, and in the opinion of

the writer, many of the difficulties can

be removed by employing the three-

part mold.

In these days of the almost universal

use of production pattern-plates, it is

it was evident that some other method
of gating must be tried.

Pattern plates were made by the

dozen each embodying some new method,
but they all failed. Finally, a mechanic
not connected with the foundry force,

suggested the "three-high" idea. When
he tried to explain how a two-part job

could be better made in "three boxes"
of sand, he was considered insane;

nevertheless in desperation the foundry
management tried his scheme. It suc-

'•ceded beyond even the wildest hopes of

the man who suggested it.

not unusual to find that such plates do
noi. always produce as many good cast-

ings as the number of patterns on them
would indicate; in fact, in many in-

stances not one good casting has been
found among the great number cast.

It is not claimed that improper gat-

ing is the cause of these failures in all

cases, but there is no question but what
it is a contributing factor in a large per-

centage of lost castings.

In designing production pattern plates

it is not always a good policy to crowd
as many patterns into the confines of the

flask spaces as possible, with the idea

of increasing production, because fre-

quently the result is exactly the reverse

of what was intended. The number of

plate patterns is restricted to the spaces

not occupied by the runners and neces-

sary connecting gates.

Makes Mold in Three Parts

Fig. 1 illustrates a staggered section

of a three-part mold assembled, showing
the sprue and runner in the cope, the pop
gates and the upper part of the castings

in the cheek, and the lower rart of the

castings in the drag. Fig. 2 shows the

position and number of patterns on the

plate or plates and the arrangement of

the runners and gates. Fip\ 1 is a sec-

tion of Fig. 2 on the lines x-x.

It will be noted that this is an ap-
parently simple two-pai-

t job- At first,

the work was planned for a two-part
mold with gates attached to the flanges
and two runners running lengthwise. The
castings were to stand a hydrostatic

pressure of 1,000 pounds per square inch

after being finished all over, and hun-
dreds of thousands of them were needed
badly. However, every casting produced
in t*~'s marner was porous and therefore

Three plates were made, the one for

the cope being rigged with the runners
and about one half of the sprue height,

as shown at Figs. 1 and 2. The cheek

plate accounted for the upper parts of

the castings. Pop gates were attached

to each of the 40 patterns, projecting

upwards just high enough to come flush

or a trifle under the flask height and
engaging with the runners at points

shown at Fig. 2. The drag plate was
mounted with the larger of the two
hubs. The sprue was so placed that the

in rushing metal did not pour directly

into one casting cavity, while the run
ners were designed to give the most di-

rect passage to the metal.

Poured Forty Castings Per Mold

As tight flasVs we'e n?ed, it wss pos-

sible to pour 40 sound cast'n?s to each

the runner shape departs from easy

flowing lines. However, a fair variation

from a straight line is allowable. Again,

this method lends itself to direct pour-

ing in to the casting cavities and pro-

vides feeders to counteract gravity

shrinkage in castings with heavy and
deep sections on each side of a light

flange.

On the original two-part flask plate?

the gates engaged with the flange so

that the metal first flowed down then up
in the cope. The upper hubs d

r

d not

always fill, and when they did, spongi-

ness was to be found at the junction of

hub and flange.

In Fig. 3, A, B, C and D show four

quarter layouts of a similar piece on
split pattern plates, half on each side.

The illustration indicates that many pat-

terns can be placed on plates without
any attention being paid to gates and
runners, as they would be provided for

in the cope of a three-high mold. If the

layouts as at A, C and D, Fig. 3, are
followed, 28 castings are possible, while
if B is employed 26 can be obtained.

This is at least eight in excess of what
could be expected from the two-part
flask method.

This well repays the extra labor of

ramming up a shallow cope to form the
overhead runner. Pop gates are not
shown on these layouts, though they can
be placed on either hubs o r flanges,
their position at times being determined
by the ease with which they can be sep-
arated from the castings or located so
that the following machining operations
will remove all evidence of their pres-
ence.

In Fig. 4 the two half layouts A and
B show the antiquated runners and gates
usually employed to coax the metal into
a two-part flask mold in an attempt to
get sound castings. layout A nrovides

v-3%kxu

no 3 v FIG. 4

mold. This was 17 in excess of the num-
ber of patterns spaced on the two-part
flask plates as originally designed, and
from which not one casting free from
porosity was obtained.

One decided advantage in using the

elevated runner method is that no atten-

tion need be paid to the runner or gate

positions in placing and spacing the

patterns other than to keep in mind
that they must not be staggered so that

for a barely possible maximum of 3>

castings with a chance of losing one
third of them, while layout B can be

crowded to account for 29 with a fair

chance for a 25 per cent. loss. The es-

timated loss percentages are in favor

of layout B, because of the shorter i un
of the metal and the likelihood that

some of the cavities in layout A will be

filled with air only.

Fig. 5 is a layout of midway gatirgs
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to the flanges, the metal being fed from

the top runners located in the cheek and

through uprights shown in section at

Fig. 6. No great advantage in using

this method is apparent other than that

it may prove convenient on work that

must be poured into the midsection of

the casting.

Fig. 6 is a section of Fig. 5 at AA and

illustrates the possibility of feeding 40

ation. The delicate job of curving out

the gate, while simple enough, requires

an excessive amount of time.

On the other hand, with a three-part

mold, a man with a machine, proper
flask equipment, and good pattern plates

can ram up two or three complete molds
(40 castings to a mold) and can pour
them off before the man using the horn
gate method closes down his one mold

^ ^^ :^ 'w^'y^^-v-IF
J ritfT foTv rrn n n ?

c ';J Uj L» -f-.-i i~l UJ l/J ii-i
3
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no. 5

castings with only 16 upright feeders.

This arrangement is of rather dubious

advantage, but it can be adapted to some
classes of work. Fig. 7 serves to illus-

trate how bad a runner layout can be to'

offset the virtues claimed here for over-

head or bottom pouring.

It will be noted that 41 castings are

expected from this plate. This number
is obtained by crowding as many pat-

terns as possible within a prescribed

space, regardless of future consequences.

Nevertheless, with all the crowding,

there are seven waste spaces—A, B,

C, D, E, F and G—which could be util-

ized as in Fig. 2, where the runners are

laid out so that a mass of metal will not

form at the sprue position as in Fig.

7. This condition, as illustrated in Fig.

7, is likely to create serious trouble

when cooling.

Bottom Pouring Without Horn Gates

Fig. 8 shows how bottom pouring is

made effective without horn gates. Bot-

tom pouring is no more expensive than

the ordinary method and is successfully

employed on pressure work. Note how
the sprue passes through the cope and.

cheek feeding the runners, gates and 40

castings just as easily as the old-fash-

ioned horn gate fed one casting. As a

matter of fact, it is easier by this bot-

tom pouring scheme to make 40 or even

containing a single casting.

In giving publicity to a scheme that in-

volves the ramming of an extra flask,

be it ever so shallow, to pour castings

that are usually made or spoiled in two-

part flasks the writer is not unmindful
of the doubt that will be expressed by

many readers. Nevertheless, in spite

of the extra labor and the expense of

increased flask equipment, this method
will succeed in making sound castings

at less cost than any other known meth-
od. It will be noted that no mention is

made as to the use of risers as part of

any of the three proposed methods, as

that is left to the individual taste. A
closer study of the bottom pouring sys-

tem, as shown in Fig. 8, would indicate

that risers taken off each casting would
insure better work.

Another objection that may make
some foundrymen hesitate before adopt-

ing this method is the extra labor entail-

ed in separating the castings from the

gates. A little study discloses the

simple solution, which is to first cut

through the runners, lay the castings

on their sides, and cut through the

gates. This method applies to nonfer-

rous castings, in most cases when gray
iron is used the castings can be knock-
ed off.

It is but fair to state that snap molds

FIG. 8

FIG. 1

a hundred castings than one with the
horn gate. This would appear to be a
wild statement, but on analysis it de-
velops that the handling of a single

horn gate to place in correct position,

or near it, and keep it there, involves

molding skill of a high order. More-
over much time is consumed in the oper-

cannot be expected to give results com-
parable with those of tight flask molds.

The binding qualities of stiff metal
flasks permit the placing of more pat-

terns on a plate with a greater factor

of pressure resisting safety, than would
be possible with snap molds even when
pouring jackets are used.

THE WORLD'S TIN RESOURCES:
SMELTING CAPACITY IN EX-
CESS OF ORE PRODUCTION

The British Imperial Mineral Resour-
ces Bureau has issued new statistics
relating to output of tin which show
that the world's tin smelting capacity
is considerable in excess of its tin ore
production. The annual smelting capa-
city of all countries is stated as 175,700
tons, while world tin ore production in
1919 (the latest figures furnished) is

given as 120,261 tons.

According to detailed figures re-
ceived by the Bankers Trust Company,
of New York, from its English Informa-
tion Service, the estimates of annual
smelting capacity of various countries
are as follows:

Tons
Great Britain 33,900
United States 30,000
Chile 12,000
Australia 4,700
China and Hong Kong 7,000
Straits Settlements 58,000
Dutch East Indies 16,000
South Africa 1,000
Canada 800
Germany 12,000
France 300
The above figures indicate that the

British Empire's smelting capacity is

105,400 tons (including China and Hong
Kong). Smelting capacity increased
during the world war period due to the
erection of new smelters in the United
States, South Africa, Chile and Bolivia

and enlarged capacity in the United
Kingdom and Straits Settlements.
During the war period a general de-

cline in tin ore production ensued. Ac-
cording to the Bureau's returns, world
output of tin ore was 133,215 tons in

1913 compared to 120,261 tons in 1919.

The Empire's production was 53 per
cent, of the total in 1913 and 46 per
cent, in 1919. Shortage of labor account-
ed in part for the Empire's decreased
production.

The Bureau points out that the world
decline would have been more general
but for large increases shown by Bol-

ivia after the year 1916. Bolivia produc-

ed 176,258 tons in the period from 1913

to 1919, and was second largest produc-

er. The Malay States, a British pro-

tectorate, produced the largest tonnage,

321,323 tons.

The British Empire produced 445,967

tons of ore in the above period com-
pared to 435,868 tons produced by the

rest of the world.

The Bureau's report states that the

world's consumption of tin is much
greater than can be supplied from sour-

ces outside the British Empire and that

the dependence of the rest of the world

on the Empire for its tin is not likely

to diminish.

After forging high speed steel it is

always advisable to anneal the piece

before hardening, as residual forging
and cooling strain may cause breakage
in the hardening process.
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Oxy-acetylene Cutting and Welding in Foundry
Piped Oxygen and Acetylene Installations Are Recommended for

Large Foundries. Many Uses Such as Cutting Steel Risers and
Welding Grey Iron

By G. O. CARTER.

WHILE .he oxyacetylene industry

o.vea us development largely to

the energy and efforts of sales

engineers who have studiously sought
out uses and users for the process, the

industry is equally indebted to its far-

sighted policy in carrying on research

and application eng.neering to establish

definite knowledge of the process—its

limitations, as well as its possibilities.

Indeed, one may say chat, if the sales

engineer was the chief agency in put-

ting the oxyacetylene industry on its

feet, research and application engineer-

ing are the forces that will hold the

ground already gained and chat will ex-

tend the process to lealize its ultimate

usefulness to man.
It is now several years since a few of

the latter group ot en gneers began to

make a close prac;ical study of cutting

and welding .11 foundries with a view to

determining sound practices. Being1

unhampered by responsibility for the

sale of apparatus or supplies, they de-

voted their attention to installations as

a whole and to the establishment of cor-

rect methods of application of the weld-

ing and cutting processes.

Installation of Equipment

Oxyacetylene cutting is an important

part of the manufacturing process in

foundries, and it is always localized.

For that reason the gases for the blow-'

pipe.s can be supplied by means of pipe

lines, and the foundry floor can be kept

entirely clear 01 cylinders. This saves

considerable handling of cylinders and

is one of several operating economies

that result from piping the gases.

When acetylene .s piped to the cut-

ting or welding station the generator

should not be located immediately in

the foundry but in a separate building,

so situated with reference to the stor-

age platform for oxygen that one can

attend to both of the gases. There must
be an adequate supply of fresh water

for the generators and provision should

be made for convenient disposal of the

sludge. There are several reliable types

of acetylene generators on the market,

and in every locality are salesmen who
will supply special information on re-

quest. The initial acetylene pipe line

should take into account not only ex-

isting needs, but the possibility of fu-

ture expansion. All-welded lines are

giving very good satisfaction wherever
they are in use. Their original tight-

ness can be determined by the pressure

and hammer test. Due to the charac-

ter of construction, a line that has pass-

ed such a test satisfactorily should not

require any outlay for upkeep or repair

for many years.

Oxygen should be piped to the foun-

dry from an oxygen storage and mani-

fold room, so located that it will be easy

to transfer cylinders from a railroad

car or truck. Reserve oxygen cylinders

should be stored on a platform level

with the car or truck body, so that it

will not be necessary to lift or lower

the cylinders. If a level platform is

used, the cylinders can be sto.'ed on end

Instead of being laid on their sides, as

is the custom in many places.

Cylinders for immediate use should

be rolled on end from the storage space

to a small manifold room close by. As
most foundries do considerable welding,

as well as cutting, it is of advantage
to use a low pressure pipe line to supply

the oxygen to the welding station where
tlie pressure need not exceed 30 pounds.

Thus welding pipe can therefore

be brought to the manifold and combin-

ed with the cutting system in a manner
to utilize a considerable part of the ox-

ygen remaining in cylinders after the

pressure has fallen below the working
pressures demanded for cutting. This

may be accomplished by means of a

three-section manifold.

In operation, one section of the three-

sec l on manifold is supplying oxygen
to the feed line for the cutting station

at a pressure of approximately 150

pounds. Another sect on of the mani-
fold, composed of cylinders, which had
previously served the cutting station

until they could no longer maintain a

pressure of 150 pounds, is supplying
the welding line. These cylinders would
feed the p

:pe lines to the welding sta-

tion at a pressure of approximately 30

pounds. The third section permits the

removal of empty cylinders which have
been exhausted on high-pressure cut-

ting and low-pressure welding lines and
the substitution of filled cylinders'

which then stand by for high-pressure
line service on the next shift. This

section exists merely for the purpose
of permitting the exchange of empty
cylinders for full ones, so fresh cylin

ders will be immediately available an 1

no time of cutting and welding opera-

tors will be lost.

In this combination high-class, large-

capacity regulators are used between
the outlets of the manifolds and pipe

lines. These regulators, because each
serves a separate line, do not require
frequent adjustment. To avoid regula-

tor difficulties that might result from
cold weather, it has been found advis-

able to install a small steam coil near
the regulators. In fact, it is desirable

to keep the temperature of the mani-
fold room well above the freezing point

at all times.

It is customary to use 10 cylinder

manifolds, as this insures a sufficient

supply of gas for several hours, even
in a busy foundry. This makes it pos-
sible for one man to attend to the oxy-
gen manifolds and look after the acety-
lene generator, which ought to be of
sufficient capacity to supply acetylene
for an entire day from one charge to

carbide.

The oxygen pipe lines shoulld be weld-
ed lines, carefully cleaned of oil, then
tested to 500 to 600 pounds pressure
to make sure of tightness. The valve
should be controlled by well-made sta-

tion regulators, so pressure regulation
will be thoroughly dependable. These
regulators ought to operate for long
periods without giving trouble, because
they do not have to be taken off cylin-

ders and put on cylinders constantly,
as is necessary with regulators when
individual cylinders are in use. One
of the advantages of having a steam
coil near the oxygen regulator is the
fact that warm oxygen is appreciably
more efficient than cold oxygen, espec-
ially on heavy cutting, and for this rea-
son, the coil is sometimes supplemented
by a steel jacket placed around the pipe
near the regulator.

The blowpipe, of course, is an import-
ant part of the installation, for it is in

this apparatus that the two gases are
combined for the cutting operation.

There are many different makes of

blowpipes. Correct designs, good ma-
terials, and proper workmanship are
the most important factor. Differ-

ent blowpipes have different character-

istics. One type, for example, may be
designed for high efficiency, another
type for special freedom from backfir-

ing, and yet another may aim at min-
imum weight. Each user will determine
for himself what characteristics he re-

quires in the tool and he will judge the

d owpipe accordingly.

Whenever a blowpipe is used it should

be kept in good condition so that gas
passages are clear and the joints are

leak proof. The proper tip should b

used for the cutting work being done.

Many operators have a tendency to use
oversize tips, but this is not good prac-

tice owing to the unnecessary waste of

the gases.

Holding Work For Cutting

For many kinds of cutting it seems
advantageous to have the work lifted

up, so that the risers will be on a level

with the operator's hips. In such cas-

es, cutting benches or frames should be
provided to hold the castings. This,

might be called a part of the oxyacety-
lene installation because it is an import-

ant factor in the economical use of gas-
es and in promoting clean cutting.
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Ihe welaing station is an important

part of the oxyacetylene installation,

because tnere are many places where
oxyacetylene weiUmg can be used to ad-

vantage.

It is desirable to have preheating

equipment and annealing bins at the

welding station. If the castings in gen-

eral are not composed of large units,

the preneating should be performed in

t xeu furnaces, but either oil or gas

burners should be provided for the pre-

heating of large castings. Maintenance

and repair welding and cutting can be

used to great advantage in most foun-

dries. P'or such purposes portable out-

fits, consisting of oxygen cylinder, oxy-

gen regulator, acetylene cylinder and
individual regulator should be used un-

less this work is to be done in close

proximity to pipe lines. Such an out-

fit might well be called an "emergency
outfit" and it would probably be placed

under entirely different administrative

control than that having charge of riser

cutting equipment. The major uses of

the process in a foundry are in connec-

t.on with production. Maintenance and

iepa:r welding and cutting more natur-

ally come under the maintenance en-

gineer or master mechanic.

Operation of Cutting Process

We must recognize that in many
foundries it is imposs.bie to attain ideal

cona tons for one process without some
otner parts of the work having to make
sacr.nces. It is well to keep in mind,

t erelo.e, that to put out a large ton-

nage at the expense of efficiency, or

where there is some other warrant, the

cost Will be higher than under more
ia.oiabe conditions which permit of

economic practice in oxyacetylene cut-

ting.

i .obably the most important things

connec.ed with cutting are the charac-

ter and condition of the risers. It is

highly desirable that they should be

thoroughly clean. The soundness of a

riser depends upon the molder and the

steelmaker. Defects which show up at

the neck of a riser are things which the

foundry management is always fight-

ing. The oxyacetylene cutter considers

himse f fortunate if he finds 75 per

cent, of the risers thoroughly sound.

The necks of the risers can be cleaned

either by scraping or by sand-blasting.

Where the risers are scraped the work
should be done by a helper, as the op-

erator's time is too valuable to expend

on a purely preparatory operation.

Even a little sand Interferes seriously

with the cutting process, so the most
satisfactory way of cleaning risers iis

to sandblast the necks, because this re-

moves practically all of the sand.

Cutting Risers While Still Warm

Whenever it is practicable to cut the

risers while they are still warm it is de-

sirable to do so, because there is a sav-

ing of approximately 10 per cent in gas
consumption. This is because the ex-

cess heat renders the slag more fluid,

thereby improving the cutting efficien-

cy. It is difficult to bring hot castings

to the cutting frames, and the subject

of hot cutting is at the present time
perhaps of more theoretical than prac-
tical importance, but this is a subject

that is receiving attention, and it is by
no means assured that it will rema.n in

the theoretical category. It is decided-

ly something to keep in mind, and
wherever feasible the cutting of warm
or hot risers will undoubtedly repay the
foundry manager for a reasonable
amount of trouble in handling the work.
One of the most interesting and use-

ful developments in the study of oxy-

acetylene cutting practice in foundries

is the segregation of castings having
risers that are approximately of a size

so that the operator can use the correct

blowpipe tip and gas pressure. Whiere
t e castings are not segregated, if there

is any considerable variation in sizes,

the tendency is for the operator to se-

lect a tip that is capable of handling all

the work, and the pressures naturally

are set to enable him to cut the larg-

est of the lot. It is easy to see how
this might result in serious waste of

gases.

Segregating Castings Into Sizer;

There are many foundries in which
some risers will be from 6 to 8 inches

in thickness, while the bulk will be only

2 to 3 inches in thickness. There will

also be considerable assortment of ris-

ers of intermediate thicknesses. If a
blowpipe is set so that it will cut the
8 in. risers the full gas flow will

be at the rate of not less

than 700 feet of oxygen and 50 feet of

acetylene per hour. For cutting the
2-inch risers the gas flow should not be
greater than 200 feet of oxygen' and 30
feet of acetylene per hour.

The segregation of castings into

graduated sizes has been adopted by
many progressive foundries and might
well be adopted in many others. Little

labor is required to land the castings

in groups. Additional labor certainly

would not exceed one man, whose com-
pensation would be probably 40c. per
hour.

Assuming that the castings have been
properly segregated and that the cut-

ter has disposed of the heavier risers

with the most efficient pressures, he
next adjusts his blowpipe for the cut-

ting of the largest remaining series.

This becomes a natural and justifiable

thing to do where there is considerable
cutting in each series, but it would not

be either natural or economical if the

castings were indiscriminately handled.
If the cutter has an hour's work on the
2-inch risers, it is quite clear that in

that hour he saves the difference be-

tween 700 cubic feet of oxygen and 200
cubic feet required for the different

sizes. The actual saving is 500 cubic

feet or two and one-half times the vol-

ume of oxygen required for the work on
the 2-inch risers. The saving in acety-

lene is 20 cubic feet. These savings
at the current prices of the gases
amount to between six and seven dol-

lars.

It would be difficult to segregate

risers into a great number of groups,
but it should be possible to use certain
definite sizes of risers in the molding
operation to facilitate separation at the
cutting frame. Four groups, which do
not require an excessive amount of
handling for the average foundry might
be sorted to take in risers of 2, 4, 6 and
8-inch risers.

With the segregation of risers into
such groups, and the use of tips and
pressures best suited for cutting each
gioup, the savings alone should run
from $15 to $20 a day for each opera-
tor. Such savings are well worth the
consideration of foundry managers.
1 hough there are many foundries that
have adopted the segregation of cast-
ings as the orderly and economical way
of handling cutting, I believe that only
a few managers have a real conception
of the. amount of gas they are saving.
Foundrymen cutting risers 8 inches

in thickness and larger can well afford
to insist upon their operators' cutting
with the proper tip and setting the reg-
ulator a: the proper pressure for a giv-
en size, even though only one of a size
is cut} A riser 10 x 12 inches costs
more than $1.50 to cut. The total cut-
ting time for such a riser would be
about 10 minutes. The time ne '.essary

to get the correct adjustment would
certainly not be more than one minute,
and this at a 60c an hour rate for a
cutter, would cost one penny. By get-
ting the best pressure for the work the
saving would be at least 10 per cent,

over the cutting costs when the opera-
tor depends on haphazard guessing, be-
cause he must aiways be sure of suffic-

ient pressure, which, in such castings,
means excessive and unnecessary pres-
sures.

Speed Not Dependent Entirely on
Pressure

Some cutters believe that excessive
pressures enable them to cut faster. This
is a fallacy, because in cutting a given
thickness of metal the rate of cutting
does not depend on the quantity of oxy-
gen but entirely on the time interval re-

quired for the chemical reaction which
takes place. When excessive pressure
is used, a large amount of oxygen is

blown through the cut without in the
least helping to promote oxidation. The
excess oxygen might have a slight ben-
efic'al effect due to the higher velocity
of the gases which tends to blow the
molten oxide from the kerf, but any
such gain is not worth the oxygen wast-
ed on it; besides, where correct pres-
sures are used there should be no dif-

ficulty from choking of the slag in the
kerf. Moreover, it has been noted in a

good many instances that correct pres-
sures are not only more economical in

gas consumption than excessive pres-
sures, but result in even better cutting
speeds.

Still is should be borne in mind that
a cutter will be almost sure to get into

diff'culty if his pressures are not high
enough. Doubtless, it is his knowledge
of this fact tha': actuates the operator
who guesses at his pressures in almost
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a universal tendency to allow a gener-
ous marg.n of safety resulting in exces-
sive pressure and consequent waste of

gaSes. Blowpipe manufacturers pro-
vide cutting pressure tab.es for use
wkh their equipment and the pressures
prescribed iii these tables for different
thicknesses of metal should be closely
observed and followed. As it is always
possible that pressure gauges may get
out of order, it is advisable to have the
gauges checked against a good master
gauge at frequent intervals, or in the
absence of this service, operators should
be checked by a test engineer who will
direct them to cut under varying pres-
sures until the best effective pressure
for each thickness of metal is noted. If
the best effective pressure does not
check with that called for by the manu-
facturer of the blowpipe it is pretty
conclusive evidence that the gauge is

not functioning accurately and that it

should be either replaced or adjusted.
Operators who are using correct

pressures for cutting sometimes en-
counter difficulties due to blowholes in

the riser. While it may be possible by
the use of excessive oxygen pressure to

continue the cut across blowholes of
even an inch or more in diameter, such
defects in risers always give consider-
able trouble and there is a much better
way to handle the situation than by a
wasteful use of oxygen.

When a cutter who is using the cor-
rect pressure encounters a blowhole he
should at once change his position to

permit of cutting from the o.her aid.!

of the riser, as this has been founa
much better than trying to "hog" his

way through after hitting an obstruc-
tion. Experienced operators can "feel"
blowholes and such operators switch
to cutting on the opposite side of the
riser with practically no loss either ...

time or of gas.

Cutting Through Blowholes in Risers

Some operators instead of stopping
a cut when they "feel" a blowhole and
starting from the opposite side, work
around the riser, retarding the bottom
of the cut as they advance the torch up.
This tends to leave a more open kerf
and to keep the oxygen jet away irom
the blowhole until enough metal has
been cut away to permit the cutting jet

to work altogether on solid metal in-

stead of encountering the blowhole, so

the cutting operation can be completed
normally. The same scheme of cutting

around the riser is often used in cases

where heavy cutting, such as 20 inches

or more, is required, ye; where the fac-

ilities do not permit an ample supply of

oxygen for this heavy work. By cut-

ting around the riser the actual depth
of the cut at any time is not over two-
thirds the thickness of the riser. This
cutting around the riser is an interest-

ing trick and takes care of difficult sit-

uations, but it is no'; the best practice,

which is to have a big enough oxygen
jet and a sufficient supply of oxygen,
through a pipe line or manifold, to per-

mit of straight-through cutting.

The cost of mak'ng the cut is not the

only problem involved, because if a cut

is not along the line desired additional
cutting will be required to trim it to

^hape, or the excess metal must be re-

moved by grinding. The major reason
for using cutting benches or frames
so the work will be at a level where the
operator can control the direction of

his jet exactly and remove the
riser with one clean cut. Incidentally,

the opera. or will naturally work faster

and will probably pay more attention

to the gas pressures, if he is working in

a comfortable position.

Theoretically there seems to be n

limit to the thickness which can be cut
with the oxyacetylene flame. Within the
past year or two, cuts have been made
measuring 3 and 4 feet in depth. The
quantity of oxygen required for such
heavy cutting requires special provision
for regulators, manifolding of cylin-

ders, etc. This kind of heavy cutting
also necessitates the use of special tips

so that all the oxygen the torch can
handle may flow through the jet. Un-
less a foundry is properly equipped for

cutting exceptionally heavy risers and
has operators who are experienced in

the work, it would probably pay to call

in a special operator whenever one of

these difficult cutting jobs is encoun-
tered. Study of heavy cutting is being
made, and apparatus capable of cutting
almost any riser that can be poured will

probably be available within the next
year.

Effect of Cutting Metal

Anyone who has observed oxyacety-
lene cutting probably wonders what ef-

fect the cutting has on the metal. It

is safe to say that dozens of investiga-

tions have been conducted on this ques-
tion, as it is a particularly important
one in certain lines of cutting. In the

cutting process the metal is heated to

a high temperature in the region of the

reaction, but it cools relatively fast be-

cause the body of the casting is cool

and conducts the heat away from the

cut surface. On this account the ex-

treme edge of the cut, where the inten-

sity of heat has been greatest and
where there is also a cooling action

from the air, is of fine grain structure

and somewhat hard. The effect of heat

on the grain structure is observed under
the microscope to extend from the cut

surface to a point about three-sixteenths

of an inch from the cut surface, beyond
which all evidence of granular meta-
morphosis seems to cease. It is clear,

therefore, that the hardening effect of

cutting is localized, and if even an
average machine tool cut is taken
across the surface of the oxyacetylene
cut, all of the affected metal is remov-
ed. Besides the effect on the grain

structure, the cutting heat produces
another effect on castings unless prop-

er precautions are taken—it sets up
strains of a more or less serious char-

acter. These tend to warp the cast-

ings, the degree of distortion depending
largely on the shape of the section of

the cast'ng where the heat was applied.

On some castings the warpage is con-

s : derable and steps must be taken to

overcome the difficulty. One way of

doing this is to heat the entire cast-

ing to a dull red (at which temperature
the cutting is done), after which the
casting is permitted to cool slowly. An-
other way is to cut small sections at a
time, permitting each section to cool

down completely before undertaking
the next cut. This method does not en-
tirely relieve the strains in the casting,

but largely prevents the warping.
Where long cuts are made warping is

primarily due to the fact that the body
of metal is cold and that only one edge
is heated. So long as it retains its heat
the cut surface is capable of adjusting
itself to the main body of metal, but
when the metal along the edge of the

cut is cooled down to the point where
it develops appreciable strength, it no
longer yields but pulls as the metal
continues to contract in cooling. This
effect is exactly the same that occurs
in the cooling of a bar of metal, except
in this case the bar is really an integral

part of the whole. If the main section

is relatively light and is long, the pull

of the section which has been heated
will cause warpage. If the main sec-

tion is relatively heavy, there will be no
warpage but there may be strains.

A thorough annealing of the casting
should restore the proper grain struc-

ture of the metal and should entirely

relieve all strains. If the casting is

warped, however, relieving the strains

by annealing will not bring the cast-

ing back to its original shape.

To conclude the discussion of the cut-

ting process, the writer desires to men-
tion a relatively recent development
namely cast iron cutting. Apparently,
this form of the cutting process is not
advantageous for foundry use a; pres-
ent, as the cutting action is s'o v ai
compared to the reaction in cutting of
steel, and much larger quantities of ox-
ygen are required. Cast iron cuts can
be made, however, which closely resem-
ble steel cuts, being real cuts and not
merely sections melted out.

Welding Applications

Oxyacetylene welding is not used in

the average steel foundry to the extent
that the cutting process is employed,
but it merits most careful consideration
in foundries of all kinds. When prop-
erly made, the oxyacetylene weld should
be as strong as the original base metal
of a steel casting. It is highly import-
ant, however, that the proper filler rod
should be used in the welding of stee'

castings. It neve" is advisable to use
Norway welding wire, for example, as
the deposited metal would be wrought
iron and, therefore, of different compo-
sition and strength than the metal in

the casting. If, however, the welding
rod is properly selected to give a de-

posited metal similar in composition tn

that of the casting, the oxyacetylene
weld metal can be counted on to tho--

oughly bond with the original metal and
to be of almost the same composition

Being in a cast condition, the deposited

metal shon 1 '' be equal in strength to the

original casting.
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In welding we must watch the effect

of heat on the casting to avoid warp-
ing and tne seating up of strains. Neg-
lect of this precaution accounts for

many unnecessary failures of castings

wmch have been otherwise correctly

oxyacetylene welded. Wheie welding

is done on a large section, a consider-

able area w.ll naturally be at a high

temperature, and on cooling down will

undergo severe contraction. If this ef-

fect of the heat is permitted to cause

failure of the metal, it is the fault ox

mechanics and is not a tailure of weld-

ing. There is one certain way of pre-

venting this bad effect of heat, and that

is to have the entire casting heated so

tnat the cooling down will be uniform
in all parts. Incidentally, if the quan-

tity of welding amounts to even 3 per

cent, or 4 per cent, of the total volume
of the casting, the heating of the cast-

ing in a furnace or by an oil or gas and
?.ir heater will probably save enough
oxygen and acetylene to more than off-

set pre..ea..ng cost. Preheating is ad-

vised whenever castings are oxyacety-

lene welded, and if it is not practicable

to completely preheat a casting it

should at least be locally preheated so

as to make sure no serious strains will

be left in the casting when it has cool-

ed down.
It is of utmost importance that the

cooling down of welded castings should

be a slow process, and to insure slow

cooling a welded casting shuld be

ered with sand or should be placed in

annealing ovens or bins. By doing this

tne casting will cool down from the an-

nealing temperature so slowly tha„ t„

cooling will be uniform.
In gray iron castings oxyacetylene

welding is used almost altogether. In

this work the welding rod should be

made of gray iron of excellent qua ty

that is high in silicon content, and a

flux should be used to work the oxide

out of the molten bath.

Preheating is even more important in

the welding of gray iron castings than

in the welding of steel castings, and the

subsequent annealing is equally as nec-

essary. The actual making of a weld

in gray iron is an easy operation, though
In gray iron the resulting weld should

be of even be;ter quality than the cast-

ing, because the deposited metal can

be cleaned thoroughly.

In most gray iron foundries the weld-

ing is placed on a production basis, the

castings being heated in annealing

ovens and then carried to the welding
rations where they are properly weld-

ed. They are then returned to either

the annealing bins or to sand pits

where they are covered and allowed to

cool down slowly. In some gray iron

foundries the number of acceptable

castings per hundred poured has risen

very decidedly through the use of this

real production welding.

Welding in steel foundries can well

be given fresh consideration, because
through use of a three-section mani-
fold sufficient oxygen to do the welding
will be obtained from the cylinders af-

ter they have been utilized for the cut

ting work. This oxygen may be con-
sidered as of no cost, because it is pure
salvage. It does not pay to take „,

cylinders from one maniiold to another,
or to carry them from a cutting station

to a welding station, but it does pay to

save this gas if a three-section man -

fold is installed. In view of the excel-

lent quality of the deposited meta,
tained by the oxyacetylene process, the

whole problem of welding should be
thoroughly studied by foundry manag-
ers. In some cases, where welds are
made by other processes, it will pay to

add a layer of oxyacetylene welding ow-
ing to superior machining quality of the

deposited metal.

Maintenance and Repair Work

Attention should be called to the nu-
merous uses for the oxyacetylene pro-

cess in maintenance and repair work.
As this kind of work is separate and
distinct from production work, it will

pay to have a skilled repair welder and
cutter rather than to depend upon one
of the regular foundry operators. It

is well for such a man to be a good me-
chanic in addition to being an oxyacety-
lene welder and cutter.

Oxygen alone is used for burning out
furnace tapholes when they become
badly plugged with frozen metal. Oxy-
gen alone is also used for drilling into

skulls and salamanders. These uses
for oxygen are assuming great impor-
tance in the steel mills and oxygen
burning is also becoming more and
more a recognized operation in modern
foundry practice.

The oxygen cutting torch is used in

cutting out structural steel, sheet steel

or cast iron parts to be removed in de-

molition work. When making changes
in plant structures (such, for in-

stance, as the installation of new
cranes) old columns, frames, etc., are

frequently removed, and these changes
can be made on a very few minutes' no-
tice with the cutting torch used either

for burning out rivets or for cutt'ng
through sections. When new parts are
ready for installation, changes can fre-

quently be made during the noon-hour,
or on holidays, thus saving much pro-

ductive time.

Cutting is used in removing parts of

furnaces, cupolas, gas producers and
numerous other kinds of equipment em-
ployed in foundries. Constructively it

is used in shaping structural and sheet

steel which is to be used in new equip-

ment.
Oxyacetylene welding is being used

more and more around all industrial

plants for welding of broken parts,

welding patches into sheets when corro-

sion has necessitated cutting out bad
spots, etc.

In new construction welding is most
usefu' for installing pipe lines, mak-
ing steel tanks, bins, oil receptacles,

gear guards, etc. The master mechan-
ic who understands the possibilities of

oxyacetylene welding can keep a welder-

busy all of the time around a foundry.

In some places the oxyacetylene weld-
ing torch is being referred to as a "one
man mach.ne shop, ' which clearly in-

dicates its adap.aDi ity to almost any
we. ding or cutting problem that is like-

ly to arise.

Recapitulation

1. In the larger foundries a new type
t.iree-section oxyacetylene manifold
will pay rich dividends on the invest-
ment and provide oxygen for welding at
almost no cost.

2. Piped oxygen and acetylene in-

stallations are desirable in large foun-
dries because they obviate handling cy-
linders for regular production cutting
and welding in the foundry proper.

3. To obtain the best results oxyace-
tylene equipment must be regularly in-

spected and properly maintained.
4. The managerial phase of gas cut-

ting and welding is as important as the
technical phase in securing maximum
efficiency and economy.

5. Repair welding in the foundry is

well worth while and should be under
the supervision of the master mechanic
rather than under a production official.

6. Oxyacetylene cutting of cast iron

is often a useful operation but it is not
economical for regular cutting of risers

in gray iron foundries.

7. New uses of oxygen and acetylene
are being discovered almost daily and
foundries can well afford to follow the
lead of steel mills in adopting many of

the new uses and practices.

8. Segregation of castings according
to the sizes of the riser necks may be
counted on to more than repay the ex-
pense incident to such segregation.

9. Proper elevation of work and
comfort of operators are worthy of
close attention.

10. Recent developments n the oxy-
acetylene welding and cutting industry
are such that no one can safely accept
conclusions as to its limitations, unless
these conclusions are based on a know-
ledge of present conditions. For this

reason most foundrymen and others can
well afford to make an entirely new
survey of cutting and welding with re-
gard to the possibility of introducing 1

or extending special applications of the
process in their establishments.

BLASTING BY LIQUID AIR
Liquid air which was produced in

Great Britain—as a result of the won-
derful experiments of Sir James Dewar
—has now became a commercial pro-
duct. Some experiments of a most suc-
cessful kind were carried out recently
by a British company in the use of li-

quid air as an explosive. A paper cart-
ridge filled with a material rich in car-
bon was used, after having been soaked
for a quarter of an hour in liquid air

containing: eight parts in ten of oxygen.
Cartridges of this type were charged
into the holes to be blasted and were
fired by means of an electric spark. The
combination of the oxygen with the car-
bonaceous material created a sudden
and enormous volume of gas with a
strongly explosive effect.
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Melting Tests, Changing Mixtures During Run
Showing That Iron in the Upper Charges Will Be in the Castings

Made From the First Charge, No Matter How Carefully Separated

By RICHARD MOLDENKE

AS THE foundryman oftentimes is

confronted with the necessity 01

running special charges in the

first part of his heat to turn out cast-

ings of a diiferent character than his

regular line of production, he will be

interested in knowing what are his

chances of keep.ng the several mixtures

separate. The tompaiatively higher

labor costs in America preclude the

running of a series of small cupolas,

each with its own mixture, as is done

in Continental Europe, and hence the

single, large cupola must serve with

what protection a double coke charge

between the mixtures will give.

it is qu.te common to find two mix-

tures run in the day's heat, and occa-

sionally one finds three of them, de-

pending upon the lines of work to be

cared for. The smaLer tonnage is al-

ways put through first, to get it out

of the way, and if there are two mix-

tures for small amounts to be handled,

the harder one is charged first. As
such extra mixtures usually contain

steel scrap—some of them high percen-

ages—it is advisable to make the first

charge one without steel or fine scrap.

In the first case the melting steel fall-

ing upon the cold bottom will surely

stick, and in washing away as the heat

progresses affect the succeeding en.;

es unfavorably, apart from giving the

first ladle of iron without much benefit

from the steel used. In the second case,

with fine scrap in the mixture this will

melt quickly and drip down on the bot-

tom before the heavier sectioned iron

melts, and thus give an erroneous im-

pression of the height of the bed by

yielding a flow of molten iron several

minutes too soon.

With the first charge out of the way
and the bottom well heated by this iron,

and the second charge with its steel

first, pig next and lighter scrap on top

in uniformly spread layers, an even

melting should take place as far as this

may be carried out in the cupola pro-

cess. Placing at least a charge and a

half, if not a double charge of coke be-

tween mixtures, and pouring the transi-

tion metal into work that will be satis-

factory with both mixtures, a reason-

able degree of success can be attained.

However foundrymen will have notic-

ed that the separation of the several

mixtures is not nearly as ef-

fective as can be wished. For in-

stance, where several charcoal iron

charges, having a low phosphorus con-

tent, are put into the cupola first, and

after putt'ng on a double coke charge,

the subsequent higher phosphorus iron

charges go on up to the charging door,

it has been noticed that the phosphorus

content of almost the first iron is high-

er than it should have been. This

shows that some of the upper charges
must have melted along the lining of

the cupola, and contaminated the purer
iron of the lower charges. Instances of

hard iron where soft was expected, and
vice versa are common knowledge in

the foundry. The analyses in a series

of tests recently made with Mayari pig

iron which contains nickel-chromium,
showed this intermingling of charges
so plainly that it was deemed important
enough to present to the foundry indus-

try in form of a short report.

An extended research was made for

the Bethlehem Steel Co. on the charac-

teristics of their Mayari pig iron, made
from Cuban ores carrying nickel and
cromium. The composition) of this pig

iron runs about as follows:

Per Cent.

Silicon 0.50 up to 3.00
Manganese 0.90
Sulphur 0.03
Phosphorus 0.065
Nickel 1.20
Chromium 2.40
Titanium 0.18
Vanadium . 05

Tola] Carbon 4.00

From this composition it will be seen

that the nickel-chromium content is a
prominent characteristic, and being so

diiferent in this respect from any other

pig iron of the country, it is easily trac-

ed in its behaviour in the cupola by the

analysis of the metal made. With titan-

ium reduced from the ore, and an al-

most negligible sulphur and phosphorus
content, for cast iron, this pig iron

stands out as rather exceptional. It is

gratifying to know that about 500,000,-

000 tons of this ore is in sight on 25,000

acres, in Cuba.

In the research above mentioned, al-

most every combination of the elements

'n iron, as used in the foundry, was to

be tried out. The great slump in busi-

ness necessitated a general cut, but

neverthe ess 245 separate tests were
made with 1,155 bars. These were
made in the crucible, after 36 tests,

with 135 bars therefrom, had been made
in four foundries melting four or five

separate mixtures ahead of the day's

run in each case. The highly interest-

ing results of the crucible tests will be

published as a separate monograph,
while the results of the cupola tests will

be gone into here, to show how unre-

liable the cupola melting process is for

exact melting results, despite its ad-

vantages for cheapness and simplicity

in operation.

In making up the charges for the cup-

ola, the first one was arranged to con-

tain no Mayari pig iron at all. The
second charge, separated from the first

one by twice the amount of coke need-
ed, or using a ratio of 5 to 1, instead
of 10 to 1, contained 10 per cent. May-
ari pig iron. The third charge had 15
per cent. Mayori, and was similarly
separated from the second charge. The
lourth charge had 20 per cent. Mayari
iron, in similar manner. Wnere a fifth

charge was run, this consisted of what-
ever mixture was found convenient,
usually with steel to reduce the total
carbon. It will be seen, therefore,
that the charges were much more wide-
ly separated than would have been the
case in charging the same mixture, re-

peatedly, and tneiefore, melting could
be expected to be fairly separate. It

was only after the trial was made in

foundry after foundry, that resort was
had to the crucible department of the
Bethlehem Steel Co., which generously
detailed an entire unit of its large re-
generative furnaces, holding 24 cruc-
ibles at a time, for this purpose.

In order to have the results as com-
parable as possible, even the scrap
used was first made by remelting a
standard pig iron in 5 ton batches. A
mixture of 60 per cent, pig and 40 per-

cent, scrap was used in every case, the
Mayari pig iron forming part of the, pig,

when it was used. The laying out of
the mixtures need not be gone into

here; it is sufficient to say that every
effort was made to have the program
as exact as this could be made consis-
tent with ordinary foundry routine. The
charge^ varied from 600 to 2,000 pounds
each, depending upon the cupola of the
particular foundry. The surplus metal
went directly into castings. Two sets

of cores arranged for three test bars
each were poured off for each mixture,
the cores being parked together and
rammed up in a flask. The A. S. T. M.
arbitration bar, 1% inches diameter,
and 15 inches long, poured vertically,

was used, being afterward tested for

transverse strength and deflection on
supports 12 inches apart, for 'tensile

strength, and for hardness by the Brin-
nell test. Micrographs also were taken.

A complete analysis was made for each
sst of bars of a mixture.
The following figures summarize the

results:

Charge In Mixture
No. Ni. Cr. Ni. Range
1 0.00 0.00 0.08 to 0.12
2 0.12 0.24 0.09 to 0.13
3 0.18 0.36 0.08 to 0.11

4 0.24 0.48 0.08 to 0.12
Charge In Castings

No. Ni. Aver. Cr. Range Cr. Aver.
1 0.10 0.16 to 0.24 0.23
2 0.11 0.23 to 0.37 0.28
3 0.10 0.23 to 0.30 0.27
4 0.10 0.23 to 0.38 0.28

(Continued on page 46.)
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Latest Developments in Molding Machinery
Surprising Advances Made During the Last Two Years—Shock-
less Jolters, Automatic Time Jolters, Double Squeezers, Mold

Fillers, Sand Throwers, Seen at Rochester Convention
By F. H. BELL

THE molding machine, as has been
pointed out in these pages
is, like all machines and de-

vices, dependent on the six mechanical
powers: viz., the lever, the wheel and
axle, the pulley, the inclined plane, the
wedge, and the screw. When we consider
the wheel and the pulley work on the
principle of the lever, and that the in-

clined plane, the wedge, and the screw
are in many respects similar to each
other, it will be seen that the designer
does not have much choice of move-
ments when designing a machine, but
when we behold how many different
duties these simple powers can be made
to perform it puts the machine in a

different light. Machines have been used
to lessen the labors of man for ages in

almost every line of activity excepting
that of foundry work, but this field

seemed to look uninviting. The belief

that no machine could endure the wear
and tear of the sand was the main ob-
stacle while the limitation of its use-
fulness was also put forward in opposi-
tion to an/ attempt to do much in-

vestigating into the possibilities of

molding by any other means than that
of the method adopted by Tubal Cain
and carried on by th<> Egyptians and by
Hiram the great artificer in iron and
brass. It is hard to believe that Hiram's
methods are still in vogue in most of
the foundries of to-day but such is the
case. They are, however, rapidly giv-
ing way to modern methods which have
made such radical changes in other
lines. An annual visit to an exhibit such
as accompanies the foundrymen's con-
vention shows what is accomplished in a

year, but when we skip a year, as we
did after the convention of 1920 during
which time the foundrymen were at

their wit's end to know how to meet
competition we have a chance to see
what can be accomplished in two years
to solve the difficulty. Jolt ramming, as
every mdlder knows, saves him the
trouble of ramming by hand. It does
better work and more of it. The jolt

ramming machine of two years ago was
so arranged that when the molder got a

good ready on he pulled a lever which
admitted the compressed air which did

the jolting. When he thought he had
jolted it enough he turned off the air.

The jolter of to-day has a simple auto-
matic arrangement which is "set" for

so many molds per hour. By this means
the machine jolts automatically every so

many minutes and seconds according to

what it was "set" for. With this ar-

rangement all the molder has to do is

to keep up to the machine. While the

covers a lot of the ground in the molding
machine field it is not everything as
the squeezer which was probably the

earliest type of molding machine is still

the most useful type on some lines of

work. When using a match plate it is

quite possible to squeeze both cope and
nowel in one operation, but when using

the squeezer in conjunction with the
stripping plate it has always been ne-

cessary to have two machines and either

have two operations or let the one man
run from one machine to the other. This
same difficulty was to be found in the

plain stripping plate machines unless

where both top and bottom were the

same. The machine of to-day has both
stripping plates on the one machine and
is squeezed in one operation in a power
squeezer.

There are machines which combine
the stripping pliate or some other pat-
tern drawing device with the jolter and
the squeezer. These have been in vogue
for some time and have given good gen-
eral satisfaction but the jolting feature
had the tendency to shake other molds
in the vicinity of the one being jolted.

This was overcome in different ways

—

by pads, springs, air cushions, etc. The
latest invention is to have the lower
part up and meet the downward thrust

of the table and have the blow to be

struck away from anything solid. This
is a real shockless jarrine- marine. The
number of attachments which may go
along with a molding machine and
which may be rightly classed as part
of the machine would be hard to enum-
erate but one which could easily be in-

cluded in any machine of any consider-

able size is the sand, delivering attach-

ment. Shoveling sand into a flask by
hand does not look like a very advanc-
ed idea, and like man yother antiquated

ideas is giving way to machinery.

MAKING CORES ON A MACHINE
Making cores on a machine is an in-

vention of comparatively recent origin.

In many respects a core can be made in

a similar manner to a mold, but a uni-

que system is to have the sand forced

into the core box by means of compres-
sed air.

The Demmler Air Operated Core Ma-
chine, recently placed on the market by
Wm. Demmler & Bros-, of Kewanee,
111. proved an interesting feature of the

Foundrymen's Exhibition. This machine
blows the sand into core boxes of ir-

regular shape, making a firm vented

core.

It automatically clamps the core box
firmly, then fills it and releases im-

mediately after the box is filled. The
several operations are performed al-

most instantaneously, making a core in

less than five seconds.

It is controlled by a lever which the

operator presses with his foot, simply
pressing the lever and releasing.

To operate the machine, the maga-
zine, which travels back and forth hav-
ing a cross-head mounted upon rollers

and pushed by a push cylinder control-

led by a small hand valve, is moved
back to register with the sand supply
and filled, then moved forward to regis-

ter with the air chuck, taking the posi-

tion shown in cut.

The core box is placed* in the chuck

and the treadle is pressed down and re-

leased, the core box which has been fill-

ed is removed and its successor is in-

serted in chuck. This operation is con-

tinued until the sand in the magazine
has been used, then the magazine is re-

filled for another run of cores.

A quartet of these machines were
shown operating, making cores for fau-

cets, valves and cocks, proving an in-

structive exhibition which was enjoyed

by the foundrymen.

The valve cores were made of a stiff

sand mixture to stand up while baking,

the faucet cores were made in multiple

core box of sharp sand and oil binder.

Demmler air operated core-making machine with-

out the automatic sand elevator.
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The Rochester Convention
HPHE FOUNDRYMEN'S Convention at Rochester was, as

predicted it would be, a decided success. The citizens of

Rochester along with their local committee were enthusiastic

about making it a success and about having their guests go
away with a favorable impression of Rochester.

Rochester is a city which leaves a favorable impression on
its visitors, apart from its citizens. Many comments could

be heard regarding the mercantile section. Main Street is

wide and apparently the best lighted street in America, as it

is quite possible to read a newspaper with ease on any part of

the street at any hour of the night.

The exhibition buildings and grounds as well as means of

transport were all that could be desired.

The convention surpassed any previous ores in many re-

spects. The fact that English, French and Belgium foun-

drymen could hand American and Canadian foundrymen some
eye-openers added interest to the sessions and brought out
discussions which would otherwise have been less spirited.

The registered attendance and the number of exhibits has
been slightly surpassed on a couple of former occasions, but
this was to be expected, following a depression such as we
have been experiencing for the past two years.

The banquet at Powers Hotel was well attended and
appreciated. The speakers of the evening—three in number,
held the attention of the audience while they talked on their
respective subjects.

The excursion on Thursday afternoon and evening was
well patronized and everyone enjoyed the splendid program
prepared for the occasion. The sight-seeing trip for the
ladies was the most easily accomplished feature for the com-
mittee in charge, as sights were in welcome in every hand.

All told the trip to Rochester will be a pleasant memory
and the convention of 1922 will go down in history as a real
live one, up to expectations in every respect.

Should Canada Have the Convention?
j^OW THAT the convention of the American Foundrymen's

Association is over,, the question arises, "Where will the
next one be?" Assuming that the United States has about
fourteen times our population and that their foundry busi-
ness is about fourteen times as great as ours, we should have

the convention every fourteen years.. In June 1908 the con-

vention was held at the Canadian National Exhibition

grounds, Toronto. Add fourteen years to this and we are

about due again. Our Exhibition buildings are unsurpassed

anywhere on the continent and we have hotel accommodation
equal to any city on the continent with our population. But
there are other places in Canada besides Toronto and Can-

adian Foundrymen are not Toronto Foundrymen any more than

Halifax or Vancouver Foundrymen. We are prepared to as-

sist in endeavoring to secure the convention and exhibition

for any place in Canada if foundrymen will express themselves

as being favorable to having it.

To hold a convention such as the Foundrymen's, requires

hotel accommodation for several thousand over and above the

regular business of the city, which is not handy to get but we
have it in different Canadian cities. Freight rates are no
greater coming into Canada than to United States points, and
our location is more favorable than most American points.

From Chicago to Toronto is a much shorter trip than to

Boston, Philadelphia, New York or Atlantic City. Yet suc-

cessful conventions have been held in all of these places.

From Chicago to Montreal is exactly the same distance as

from Chicago to Boston. Take southern cities like Cincin-

nati and Philadelphia, it is twice as far from one of those

cities to the other as it is from either one of them to Toronto.

Another point to be remembered is that there are less than

a dozen cities in the United States with the population of Tor-

onto or Montreal. As a matter of fact there are less than
half a dozen. There are lots of things, favorable to Can-
ada which few Americans and few Canadians are aware of

and these we propose to bring to their attention, providing

that Canadians are enthusiastic about having the American
Foundrymen's Convention in Canada next year. Those who
attended the convention at Toronto in 1908 remember the

good time which they had; the splendid accommodation and
the good business done, but they have one grievance which
they cling to—the contemptible treatment which they received

at the hands of our customs department. This, we are as-

sured, is no longer permitted and that if all other things are

satisfactory the customs officials will be no hindrance, so it

is up to Canadians to say if they want it, and Canadian Foun-
dryman will stand ready to do its share. We can get the

convention if we go after it, but they are not going to chase
us around and coax us. Let's hear what the general opin-
ion is?
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Canada and the United States

r AST month we pointed out a few of the most prominent

"'characteristics of the e two countries. These were favor-

ably commented on by our neighbors to the south, but while

they were considering these they were having their attention

drawn to some new ones.

Rochester, where the convention was held, is on the south

shore of Lake Ontario, and the peculiar shape of the map ol

this part of the world makes American shipping a doubtful

proposition, with the result that the stars and stripes are seen

on very few boats on Lake Ontario or the St. Lawrence River,

while the Canada Steamship Lines, cover these waters and the

ports along both sides,

When the visitors to Rochester were being entertained to a

trip on the lake on one of the finest boats on fresh water they

were surprised to find that it was a Canadian boat, and while

on the lake they were still further surprised to see one of the

tegular line of Canadian boats which runs all the year around
between Cobourg and Charlotte crossing with a cargo of load-

ed freight cars on the lower deck and passengers on the upper
deck.

Their amazement was still further augmented when on the

return trip they beheld the steamer "Toronto"' another Can-
adian ship just leaving the harbor with the members of the

Rochester Chamber of Commerce on a three day cruise down
the St. Lawrence to Montreal and other Canadian ports. They
did not know that Canada had any steamship lines, or that

it was possible for Canada to build these steamers as well as

their power equipment but the couple of thousand who took
in the excursion know now that there is something to Canada.
Both countries are to blame—Canada does not put herself

to the front ar.d Uncle Sam intentionally teaches his school
children that there is only one country in the world that is

worth learning anything about. This may be all right to a
certain extent, but it has its limits. United States may be
the greatest nation in the world, but it would be still greater
if it would expand its vision so as to see what is going on
elsewhere, particularly in the territory of it's next door neigh-
bor.

When Professor Tesla perfects radio so that seeing around
curves and at long distance will be as easily accomplished as
talking over long distance without the aid of a wire we will
become better acquainted. This, he claims he will be able to
do before many years, but in the meantime we will have to
bring the Foundrymen's Convention over here and let our
neighbors see how we are progressing.

It would be to the advantage of both countries to know each
other better, and no better way presents itself than by having
interchange of conventions.

Our Aims and Aspirations
'pHE FOUNDRYMEN'S Convention which has just closed

and which was considered too big a risk to undertake last

year demonstrates that times are getting better. Conditions
are far from booming but they are greatly improved, and
each month finds them better. Manufacturers are beginning
to speak in terms ot satisfaction about present condition:.,

which is much better than looking optimistically to the future,
which was the best that could be said of a few months back.
Everything now looks encouraging, and all that is required
is to proceed as though nothing was wrong and things will

gradually shape themselves into normalcy.
Canadian Foundryman is net given over to optimism and

when we know that business is bad we do not try to argue
to the contrary, but prefer to present conditions as we find
them. However, things look all right now and we will pass
them on as such.

The present issue of this publication while giving a report

of the convention is a fair sample of what we aim to present

to our readers each month. When we do not report the con-

vention we report something else. Every issue will contain

abundance of interesting matter for every class of reader

who is interested in foundry work, pattern-making and nickel

gating. These subjects can be divided and subdivided into

many subjects, and our aim will be to cover them all. The
July issue will contain an interesting article on Aluminum,

Iron and Electron, by Wallace Dent Williams, who so ably

handled the series of articles on zinc, recently published in

these pages. We will also show "before and after" views of

one of Canada's best foundries which has recently been reno-

vated, showing the difference between the average shop and

the one which is fit to work in. We will also show one of

Canada's leading non-ferrous foundries which installed elec-

tricity for melting a year ago and which has this year doubl-

ed its melting capacity. We will always endeavor to show
what is transpiring in Canadian foundries but will, of course,

also keep our readers posted on what is being done in eveiy

part of the world. As an example of this we will show, in

the July issue, how iron ore is melted at the River Rouge
plant of the Ford Motor Co., and poured into automobile

cylinders without the formality of being first poured into

pig iron; how melted iron can be taken direct from the bla^t

furnace and kept all day, if necessary, in a thermos bottle

holding twenty-five ton; how this metal can be analyzed and
built up to what ever chemical content is required, and still

be in condition to pour high-grade work. We will also devote

considerable space to the melting and working of aluminum,

a subject which is, as yet, only in its infancy, but which re-

ceived considerable attention at the convention.

These are only some of the subjects which will be dealt

with in the next issue of Canadian Foundryman, in addition

to the industrial news and letters to the editor, which are al-

ways eagerly read. Every page will be filled with interest-

ing reading, as will the pages of succeeding numbers.

Canadian Foundryman is Canada's foundry paper, and
while we cover the ground and have practically every man
who could be considered as a likely prospect on our list, we
have undoubtedly missed an occasional one, and if any of our

readers know of a friend who is not a subscriber, he will not

only be doing us a good turn, which we hope we deserve, but

he will be conferring a favor on his friend by introducing

Iiim to Canadian Foundryman. The greater number we serve

the better we can serve them, but while we admire patriotism

and sentiment it is not on this kind of foundation that we
want to build. We want our readers to feel, from a business

standpoint, that they are getting good value for their money.

It takes a lot of different types of mankind to make up even

the foundry section of the world and we want to please them
all. It is for this reason that we publish an occasional article

which could be found nowhere but in a museum. There are

thore who like to read the history of metals from the stone

age down to the present.

Market Conditions

""pHE CONDITION of the iron and coke market is unchang-

ed. The coal miners' strike and the threatened railway

strike, make future prices uncertain with the result that buy-

ing is done in a similar manner to what was practised dur-

ing the war. Producers are not anxious to make any con-

tracts for fear of having to fill them at a loss in case the

various strikes force the prices upward, while purchasers do

not want to make large purchases, as they consider that a

reduction in the price is due and would come into effect if

the strikes should be called off. The idea of profiteering is

1 eing discouraged, so the prices remain a fixture with neither

uyer or seller wishing to do much business.
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Grimsby foundry changes hands. Can-
ada Stoves, Ltd., Grimsby, Ont., has

been sold to Hamilton interests who
will discontinue the manufacture of

stoves but will continue to manufacture
furnaces and will, in addition run a job-

bins foundry business.

W. Bingley & Son, Marlboro and Race
streets, East Cornwall, Ont., have pur-

chased the foundry formerly operated

by Derochie Bros, of that city and will

operate it in conjunction with their re-

gular foundry and machine shop busi-

ness.

Seme bis castings are to be made in

the foundry of the Dominion Engineer-
ing Works, Montreal as soon as the

patterns are ready; the company hav-
ing: secured the contract for four 54

in h pumps to be installed at the Sumas
Dam to chain Sumas Lake, B. C. They
are to be delivered in February, 1923.

New pattern works at London, Ont.

Joseph A. Oligney, formerly with

"Spramotor" London Ont. and Alfred A.

Henery formerly with Beatty Bros.,

both practical wood and metal pattern

makers have opened a jobbing pattern

shop at 100 York street in that city

under the name of "Modern Pattern

Shop."

Receives well merited promotion. A
E. Cambridge, who for some time was
employed at the Toronto branch of thi

E. J. Woodison Co., as engineering ex-

pert, and who was recently transferred

to the Montreal branch to a similar

position has been promoted to the man-
agership of the Montreal branch 261
Wellington street, Montreal.

National Castings Limited, Belleville,

Ont., a new foundry which started op-
erations in that city about a year ago
with N. L. Turner as president and
F. A. Daniels as manager have pur-
chased a "Lectromelt" electric furnace
from the Pittsburgh Electric Furnace
Company, and will have it in operation
in a short time. They will manufacture
electric steel and special brands of el-

ectric gray-iron castings.

Chain Furnace Screens for furnaces
and ovens are described and 1 illustrated

in a neat catalogue, distributed by E. J.

C 'I Co. 700-708 South Caroline street,

Baltimore, Md. The screen door which is

intended to protect the workman when
charging the furnace consists of a mul-
titude of freely swinging individual

str nds of steel chain hanging close to-

gether from a steel bar in a manner to

form a continuous sheet or curtain of

chain, not unlike the familiar Japanese
portiere. This curtain of chain hung be-

fore the uncovered opening to a furnace,

and looking like a coat of mail, effec-

tively hinders the heat, glare, gases and
sparks from leaving the furnace and the

cold air from entering. The loosely

hanging strands of light chain are parted

with ease and pressed aside by the

tools or other objects projected into the

furnace, only to fa 1^ together again
and close the opening when entrance has

been effected.

A new pig iron plant is to be con-

structed in Newfoundland by the Brit-

ish Steel Corporation. It is to be in run-
ning order by 1928 and is to be capable

of turning out 100,000 tons of pig iron

per year. The Steel Corporation will al-

so erect coke ovens and guarantees to

spend three million dollars in New-
foundland before 1926.

The new foundry being bui'lt at Port
Colborne, Ont., by the company of

which Albert Francis, formerly foundry
manager of Canadian Engines Ltd.,

Dunnville, Ont., is manager is rapidly

nearing completion. The buildings

are up and the cupola installed and
when a few finishing touches such
as putting in the sash and hang-
ing the doors are completed the

plant will be ready for the pro-

duction of castings. Port CoJborne is an
ideal site and is becoming a lively

manufacturing town and should be well

able to support a first class foundry.

"Steel and iron and their application

to the cement industry is the title of a

paper to be read by W. R. Shimer, sales

metallurgist of the Bethlehem Steel Co.,

Bethlehem, Pa., at a regular meeting of

the Portland Cement Association which
will be held at Hote'l Traymore, Atlan-

tic, N. J. June 27th. Iron and steel are

used in all modern structural work, but
while it is ;he real strength of the struc-

ture, it is overlooked by the observe
who speaks of reinforced concrete, re-

gardless of the fact that the concrete is

simply the filling material.

The Moncrief Furnace Co., Guelph,

who opened their business in that city

about three years ago as a Canadian
branch of an American concern have de-

cided to discontinue the business. They
had a good location and intended to

build in the near future, but the con-

tinued depression probably discouraged

the idea. So far they had no foundry
but were assembling and distributing

furnaces which were cast in their Am-
erican plant. This will not be a loss to

the foundry business in Canada, but will

be, if anything, a gain as it will remove

an American competitor, in regard to

the foundry department.

The Dominion Pat ern Works at the

rear of 109

V

2 Adelaide st., West Toron-

to, which was organized by James Jos-

lin some twenty years ago and which

was taken over by Walter Redpath in

1916 has again changed hand.s having

been taken over on May 6th by J. H,

Hodgarth formerly with the Allis Chal-

mers plant, Montreal, and J. Helliker,

two practical pattern makers

The F. A. Coleman Co., 6539-41 Metta

Avenue, Cleveland, Ohio, announce that

they have purchased The Advance En-

gineering Co., as a going concern, and

also adjacent property to provide for

expansion. The F. A. Coleman Co.,

manufactures foundry equipment and

will continue to manufacture the line

of Aden clamshell buckets which the

Advance Engineering Co., has been

manufacturing. They will also act as

sales agents for a number of manufac-

turers of foundry equipment who stand

h : gh in their lines.

DAVID McLAIN GOES TO ENGLAND
The fact that Great Britain arranged

to have a foundrymen's convention dur-

ing the same month as the American

Foundrymen's Association although not

during the same week, made it difficult

for anyone to attend both conventions.

Mr. David McLain, of McLain's system

of mixing iron by analysis, who has

many students and graduates in the

British Isles, France and Belgium, whom
he wishes to visit, has taken advantage

of the occasion to visit the Birmingham

conference, where it is the intention

that he shall read a paper. He sailed

from New York on the "Olympic" on

June 3rd and was, of course prevented

from attending the convention of the

American Foundrymen's Associations,

where he has always been a regular at-

tendant. He was missed from his usual

place, but it is hopeful that his trip

abroad will be successful and that in

future the dates can be so arranged

that he can attend the British conven-

tions and also the one on this side of the

Atlantic.
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OBITUARY
WILLIAM SHEARER

Wm. Shearer, who served for a num-
ber of years as superintendent of the
James Smart Mfg. Co., died a few days
ago, at his horr^ in Brockville, Ont. Mr.
Shearer has held various positions since
his retirement from the James Smart
Co., and in addition to being engaged in

the real estate bus'ness has been sec-
retary-tieasurer of the board of trade,
and held other local positions.

MRS. H. L. DEMMLER
Friends of Mr. H. L. Demmler of

Wm. Demmler & Bros., Kewanee, 111.,

manufacturers of the Demmler patent
air operated core making machine, will
learn with regret of the untimely death
of his wife which took place at her late
home in that city at 2 o'clock on Sunday
morning, June 4th. Mrs. Demmler, who
was only 51 years of age suffered a
stroke of apoplexy a short time before
from which she never recovered.

ERNEST SOLVAY
Ernest Solvay, the inventor, reputed

to be the wealthiest man in Belgium,
died suddenly at his home in Brussels
on Friday morning, May 26th. Mr.
Solvay will be remembered as one of
those who were seized as hostages by
the Germans on their entry into Brus-
sels during the early stages of the war.
As an inventor he wa s chiefly interest-
ed ;n chem ca] research and as such he
became world famous in the metal in-
dustry field as the inventor of the "Sol-
vay Process" of making low-sulphur
foundry coke from ordinary soft coal
which had formerly been unsuited. Had
he accomplished nothing but this his
name would be worthy of a prominent
place in history.

WILLIAM YEATES
Wm. Yeates for many years one of

the leading manufacturers of London,
Ont., died at his home in that city on
May 16th at the age of 75 years. Mr.
Yeates was born at Liverpool, Eng.,
but came with his parents to Canada
when a small boy. He served his ap-
prenticeship as a machinist with a man
by the name of David Bruce. He after-
wards worked with the firm of Mac-
pherson, Glasgow & Co. of Fingal. He
was subsequently engaged in different
partnerships until 1881 when he found-
ed the London Machine Tool Company,
which business he carried on nearly a
quarter of a century. In 1912 this con-
cern was absorbed by the Canada Ma-
chinery Corporation. Mr. Yeates intend-
ed to remain in retirement after dispos-
ing of his interests in this business, but
the war made it a duty for him to do
what he could and accordingly he rented
several small machine shops and bought
his castings in order to produce fifty
lathes for the munition plants. This was
his last venture. Many of the best mold-
ers and machinists in the business to-
day are the products of Mr. Yeates'
plants.

NEW BOOK
Galvanizing and tinning, by W. T.

Flanders is a new book of 328 pages,
published hy U. P. C. Book Company,
Inc., 243 West 39th street, New York.
This book covers the subjects complete-
ly, illustrating and describing the latest

methods and devices for galvanizing or

tinning plates, pipes, wire, netting,

trinkets, etc. Coating of metal with
zinc and tin by the hot process with
descriptions of the kettles, furnaces, etc.

are described in the first section as are

the pickling devices, acids used for

cleaning, oils', fluxes, etc.

In the second section the electro-gal-

vanizing process is clearly explained

and all the mechanism illustrated. Tin-

plating is a different process from coat-

ing with zinc and this is thoroughly
described. Metal spraying is also given
considerable space. Sherardizing or dry
galvanizing is an interesting process
which has been known in a crude way
for many years, but has only recently

been systematized. This process is well

written up and much matter which will

be new to most galvanizers well de-

fined. The book is written to be of prac-

tical value to the men who are actually

engaged in the galvanizing plant and
for those who contemplate the installa-

tion of plants.

HAMILTON AWARDS TENDERS
The city of Hamilton have awarded

contracts for their annual requirements
for the following:

—

Gr y iron castings to Hamilton Foun-
dry Co., Hamilton, at 2.93 cents per
pound.

Cast iron pipe to Gartshore-Thomson
Co., Hamilton, at $62.00 per ton.

Special castings to Gartshore-Thom-
son Co., Hamilton, at 5 cents p:r pound.

Extension boxes to Forwell Foundry
Co., Kitchener, small sizes at $2.00 each,

large sizes at $2.85 each.

Bronze hydran;s to Tallman Brass &
Metal Ltd., at 23 to 30 cents per pound.
Lead pine to Tallman Brass & Metal,

Ltd. Hamilton, at 9.5 cents per pound.
Gate valves 2 in. to Kerr Engine Co.,

WalkervilK at $4.10 each.

Gate valves 6 in. to Drummond-Mc-
Caul Co., Toronto, at $16.50 each.

WHAT "TYCOS" ARE DOING
The following letter from the Taylor

Instrument Companies of Rochester, N.
Y., explains exactly what they are do-

ing and what they expect to do in the

Canadian field:

Dear Sir:

The publication of a news dispatch in

the Canadian press of "the purchase by
Taylor Instrument Companies of the
Stevenson Building, Toronto, has made
current many rumors which, harmless
in themselves, might create false im-
pressions. Accordingly, we give certain
facts below, in the belief that a news
item in your publication based there-
upon, would give the exact situation ex-

istent to-day.

A—We have just completed the pur-
chase of the property at 110-112 Church

which has been known as the "Steven-
son" Building, and which will now be

called the "Tycos" Building.

B—The size of our plant will come
about simply from a slow development.
C—We will start in the repairing of

all of the various instruments manu-
factured by us, and to begin with as-

semble certain instruments, and the ex-

tent to which we will manufacture or
assemble in Canada will depend entirely

upon the demand for the product.

D—We have already started in repair

and certain assembling work.
E—It is impossible to say how many

hands are likely to be employed, as this

will be a development in proportion to

the Canadian possibilities in our line.

We therefore seek your co-operation

in the preparation by your editorial de-

partment and the publication in your
valued medium.

Yours very truly,

Taylor Instrument Companies
H. J. Winn, pres.

STANDARD CORE PARTS
By Robert Mawson

The trend of the times in machine
shop practice is to standardize the var-

ious elements used for the machines as

far as possible. This practice has at

least a two-fold advantage—the making
of less varied elements and, as will

naturally follow, the keeping for repair

purposes more parts similar in design.

We have recently followed the same idea

in our pattern shop. It is a well known
fact that if a number of patterns were
made in the same shop even by the same
man with an intervening length of time
between them, the necessary though
often considered unimportant core print

would be of a different shape on the var-

ious patterns. This necessitates an ex-

cess of core boxes even for the same
d'ameter of core which could be avoid-

ed by standardizing the core prints.

Referring to the illustration it will

be seen that both taper and straight

core prints are shown—to be used on the

cope and drag sides of the patterns.

The shank, which fits into the pattern is

made of one size so that the pattern
maker will not have to use different

sizes of drills for various core prints-
he gets used to one standard size

—

9/16 in. The length of the core print

body is made to one ratio—namely %
of the diameter. I have given a list

of the prints we carry in stock, but
some of these could be conveniently

dropped in many shops. The obvious

advantage of these standard core prints

is the reduction of core boxes required,

only one being necessary for each dia-

meter of core. The following of such a

system will be found profitable to both
the small and large machine shops or

foundries.

Mr. J. J. Wilson, manager of the Hi-
ram Walker & Sons, Metal Products Co.,
Ltd., new motor foundry, Walkerville,
Ont., has already filled the plant to ca-
pacity, and is planning to put on tempor-
ary additions to enable him to take care
of additional tonnage.
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MELTING TESTS, CHANGING MA-
CHINES DURING RUN
(Continued from page 40.)

From this table it will be observed
that with perfect bed conditions in each
of the four foundries, "first iron" over
the spout coming in 10 minutes in each
case, and with twice as much coke be-
tween the charges as need have been in

ordinary practice, yet the Mayari pig
must have melted, (and the other

pig iron—also machine cast—with it)

from the upper charges before the low-
er ones were gone. The above figures
are the averages of a series of melts in

each of which the regular progression
of charges contained the nickel-chro-

mium content as stated. What would
have been the result had the usual 10 to

1 ratio of metal to coke been used, can
only be conjectured. Melting could not
have taken place within the middle of

the upper charges as the only oxygen
likely to be present above the melting
zone would be close to the lining of the

cupola. That melting does take place

far up in the cupola at the lining is of-

ten observed by the foundryman when
the nature of the scrap keeps the

charges open. Thus, in making brake-
shoes with heavy percentages of stove

plate scrap, and where on occasion an
entire stove finds its way into a charge
iron can be observed melting a foot or

two below the charging door, with the
entire rim of metal red hot.

The only conclusion to be derived is

that melting takes place much higher

than is supposed, along the lining, and
that it is of utmost importance to

charge metal and scrap uniformly in

their several layers, so tha. whether
melting takes place in the upper charg-

es or not, whatever does drop down will

consist of the right proportions in the

mixture. Agaiy, that strict attention

be paid to the order of charging—steel

first, pig and heavy scrap next, and
light scrap on top. Machine cast pig

melts faster than sand cast pig of equal

mis, because of the higher combin-
ed carbon in the first. Inasmuch as

machine cast pig usually has a heavier

section, this condition of melting usual-

ly equalizes itself.

turtner, t..e practice occasionally met
with of placing all the pig of a m'x;ure
around the rim of the charge, and the

scrap in the center, cannot be condemn-
ed too severely. Cupola melting dif-

e from all other methods in the pecu-

liarity .hat intense heat is developed

at the actual contact point of coke and
iron. With the usual layering in charg-

ing, the proportion of coke to pig iron at

the rim with the above mentioned prac-

cice, will be considerably smaller than
it is in the middle, and hence coke will

burn away too fast around the sides to

give very hot metal, not to speak of it

being oxidized. If it were not for mix-
ing with extremely hot metal from the

central portions of the cupo'a when the

tap-hole is opened and the metal con-

verges from all parts of the crucible,

bad results would be had. As it is,

many cases of alternating hard and soft

castings which look sound and have
blow-holes side by side, can be traced

to this bad practice when other chargng
conditions are correct.

Therefore, it can be emphasized that

wich all its advantages the cupo'a melt-

ing process has some draw-backs, one of

which is plainly shown by the tests

with nickel-chromium here described.

Every attention must be given the de-

tails of charging and blast conditions,

so that however melting proceeds it

may give reasonably uniform results.

A request to alter the method of com-

puting the tax on company earnings has

been made to the Dominion Government

by the Border Chamber of Commerce of

Windsor, Ont. This body asks that the

tax be figured on earnings over three

year periods as it is done in the United

States. By this method if a firm makes

$100,000 one year and loses $50,000 dur-

ing the next two it would be taxed on

$50,000 only.

The Walsh Plate and Structural Works
of Drummondville, Que., have secured

the following contracts:—Strucituilal

«teel for $500,000 factory for the Domin-

ion Silk Dyeing & Finishing Co. of

Drummondville; structural steel for new
warehouse of Butterfly Hosiery Co. of

Drummondville; new steel penstock for

Rolland Paper Co., at St. Adele, Que.;

steel for new theatre at Valb yfield,

Que.; structural steel for new store on

St. Denis St., Montreal.

FOR AIR SQUEEZERS
GH PRCSSUHE SIDE

TOCYLINDER

CANTON PRESSURE REGULATORS and

SERVICE VALVE give you one pressure
for the drag and another for the cope

—

each being lower than the initial pressure.

No more guess work.

No wasted air.

Absolutely uniform work.

Often pay for themselves in one week.

Manufacturers of Canton Pneumatic Tools.

Write for Catalog.

THE CANTON
PNEUMATIC TOOL CO.
423 Schroyer Ave., S.W. CANTON, O.

Magnetic Separators
for reclaiming iron from molding sand,

from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over

3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.

ANODES
Any style or shape

Quality Guaranteed

Why import your anodes when you

can get guaranteed quality, quicker

delivery, and can save duty and elimtn

ate the num..vance of clearing at the

cuatoma t>v buying from usV

Mav we send yon descriptive pamphlet

and full particulars?

W. W. WELLS, Toronto
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FACINGS
XMADE >A in A
CANADA

FOUNDRY

SUPPLIES

"XX Ceylon" Will Reduce Your Costs

Every foundryman can get clean sharp castings in minimum
time by using this facing, specially prepared of Pure Ceylon.

It is easy to handle, easy to apply and a positive assurance of

satisfactory results. Especially suitable for heavy green sand

castings.

Every barrel of XX Ceylon is

guaranteed to be absolutely uni-

form. It is sold to you direct

from the manufacturer, saving
you middlemen's profits, customs,
ate. We make Facings, Dry and
Wet Compounds, Core Oil, Core
Gum, Partine, etc., for all purpos-
es. Let us send prices.

GAMBITE
Better than any other Liquid
Binder. Made from best quality

Canadian spruce and contains 52

per cent, of soluble solids. Free
from gas. Can be used alone or

in combination with oil, flour,

rosin or any dry compound.

When you are in need of Soft
Brushes, Hard Brushes, Scratch
Brushes, Chaplets, Flasks, Ram-
mers, Bellows or any other sup-
plies send to us. Prompt service

and quality products assured.

The Hamilton Facing Mill Co., Limited
Head Office and Mills

Hamilton, Ontario, Canada
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Fauidrjm-in" box numbers; minimum charge is $1.00 per insertion, for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

gRASS FINISHER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 701 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,

Canadian Foundryman. (C.3F.)

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections. Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

TW^i
Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke

' Write For New Catalogue

THE STEELTROUGH & MACHINE COATD.
TV*EEr» - OI»'T. .-..

sta'nd^rdKI

CLOSING TIME
Advertisements for this s:cticn must be

in our hands on the 9th of each month.
In order that t'ie announcements of your

wants, etc., shall n K lie delayed, please try

to hive them in out offi.'e as early as pos-

sible.

CANADIAN FOUNDRYMAN

FOR SALE

T5ARGAIN IN USED ELECTRIC FURNACE—
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons,
Metal Products, Limited, Walkerville, Ont., P.O.
Box 156. (c.t.f.f.)

WANTED
VyANTED—A TABOR MOLDING MACHINE

squeezer No. 10—34" between upright, to be
in Al condition. State price. Apply W. J. Dal-
gleish, 221 Dundas St., Gait. Ont.

J. & J. TAYLOR'S SAFES FOR SALE
One J. & J. Taylor Safe, inside dimensions

IS inches deep, 2 feet 6 inches wide, three
feet 11 \', inches high and fitted with a
built in compartment. Price £2">0.00.

One J. & J. Taylor Safe 18 inches deep.
two feet 9 inches wide, four feet 5 inches
high, fitted with a steel compartment. Both
safes are in good condition and can be
bought at a price that will save considerable
money to the purchaser. Price $200.00. Box
900, Canadian Foundryman. 153 University

Avenue.

Bailey &BeIIFire Brick Co.
Manufacturers nml Importers of High C.ra.le

Fire Brick. Fire flay and General Supplies.

Special Shapes, Cupola Block. Sloker Brick.

Boiler Tiles. Stove and Quebec Heater Uninga

MADE IN CANADA
1347-49-51 Dufferin St., Toronto. Phone Ken. 4335

MASTER FLASK

Diamond Master Flasks are light in weight, easy to

handle, accurate and very durable. Their conveni-

ence and accuracy result in a larger and better pro-

duction. Let your next order stipulate Diamond
Master Flasks.

Sold in Canada by
Dominion Foundry Supply Co.; Whitehead Brothers
Company; E. J. Woodison Company; Frederic B.
Stevens; Hamilton Facing Mills Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

r DIXON CRUCIBLES
For Over Ninety Years

the Standard

The experience of nearly a century

of crucible manufacture is spun into

the walls of every Dixon Crucible.

Constant checking against this

lengthy experience has given Dixon
chemists an expert knowledge of

clays, graphite and other materials

that go to make up crucibles of the

utmost reliability and service.

Result —foundries specify DLx-

nn Crucibles, knowing that

there arc pone better made,

Send for Booklet 27A, which

gives valuable data on cru-

cible types and sizes.

Joseph Dixon

Crucible Company

Jersey City N. J., U.S.A.

Established 1827

Canadian Agent:

Canadian Asbestos Co.

hi
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It Was a

Great Show

The spirit shown at Rochester—the enthusiasm, reflecting the

return of prosperity and the constructive inquiry for equipment
and supplies—marks the beginning of a new era in the metal
working industries.

We are ready for any demand for

^BW"

For we improved the lean period by enlarging our producing
facilities and adding important refinements to our processes.

THANK YOU—EVERYBODY!
For the pleasant things said to us at our Booth, about

FLINT SHOT Sand Blast Abrasive

FLINT SILICA Steel Molding and Core Sand

Your good fellowship and hearty support will make us strive

all the harder to meet your every wish in the quality fof our
products and the prompt intelligence of our service.

UNITED STATES £ILICA
02)

J22, South Michigan Ave. Chicago \/m
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REGISTERED

The oterlintjMcirli'ofCirculation

Conflicting Ideas Reconciled
AT the time of the organization of the A. B. C, there were many and

L^k varied demands for circulation verification. Some wanted one

.X. jL-form of circulation report, some another. The information re-

quired by one advertiser or organization would not meet the requirements

of the others.

It was to overcome these difficulties that the Audit Bureau of Circulations

was organized, representing co-operation to a common end by advertisers,

agencies and publishers.

Manifestly it was necessary to reconcile many conflicting ideas as to the

kind of report and verification that would prove most generally acceptable,

and it was several years before the audits could be said to be generally

acceptable.

The purpose of the Bureau is not to penalize publications which for one

reason or another fail to meet its requirements—but to bring them up
to these requirements—meantime raising the standards toward the ideal

which space buyers set up for it.

Canadian publisher-members have always been among those most willing

to meet the increasingly exacting requirements of the Bureau, and meas-

ure up to the highest standards obtaining anywhere. They merit the con-

fidence and respect of advertisers in a marked degree.

The standards already established by the Bureau
for publications in the various classes are clearly

explained in "Scientific Space Selection," a book
published by the A. B. C. lastyear. Haveyou read it?

Audit Bureau of
Circulations

202 South State Street 152 West 42nd Street

Chicago New York

A Co-operative Organization for the Standardization and Verification of Circulation Statements
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They Use

"B. & P."
The Famous Niagara

SANDS
Exclusively

Some of the largest foundrymen in Canada are

regular users of "B. & P." Sands. Their constant

repeat orders are prompted by all-round sand
satisfaction.

These "B. & P." Sands come from the famous
Niagara pits in three grades ox molding sand, three

grades of core sand, three grades of pipe sand and
any grade of building sand.

A Partial List of our

Satisfied Users

American Radiator Co., Buffalo.

Niagara Radiator Co., Buffalo.

(The above two ordered ISO and 100 cars

respcc'ively in 1920)

Dom. Wheel & Foundries, Toronto.

Fittings, Limited. Oshawa.

Can. Fairbanks-Morse Co., Toronto.

Can. General Electric, Toronto.

Can. Iron Foundry, St. Thomas.

Grand Trunk Railway System, Montreal.

Victoria Foundries, Ottawa.

International Malleable Iron, Guelph.

Katie Foundry, Gait.

Goldie & McCulloch, Gait.

International Harvester Co.. Hamilton.

Dom. Steel Products, Brantford.

Can. Westinghouse Co., Ltd., Hamilton,
Ont.

Wm. Hamilton & Sons, Peterboro.

"B. & P." Sands are sold on a satisfaction guaranteed
basis, because we know that a trial order will convince
you that in results and economy these moderately
priced, high-quality sands will satisfactorily answer
your sand problem.

Benson & Patterson
STAMFORD, ONT.

MOORE RAPID
'LECTROMELT
FURNACES

Moore Rapid 'LECTROMELT Furnace

'Lectromelt Grey Iron and
Steel Castings are of better

quality and cost less to make.
The 'Lectromelt Furnace costs

less to operate than any other

furnace on the market and ton
for ton rating will turn out

more steel or grey iron in a

given time than any other. Let
us give you the facts! Write
us at Pittsburgh or see our
local office in charge of

Dominion Foundry Supply

Co., Ltd.

142 Spadina Ave.,

TORONTO
185 Wellington St.

MONTREAL
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

DEMMLER
Air Operated Core Machine

Price $760
F. O. B.

Kewanee, 111.

Maximum capacity,

15 boxes per minute.

Average run is 5

boxes per minute.

Twenty-five satis-

fied customers are

getting good re-

turns on investment.

Cores for plumbing

goods, valves, malle-

able, specialty
plants. Easy to in-

stal. Easy to oper-

ate.

Wm. Demmler & Bros.

Kewanee, Illinois.

MOULDING SANDS
Years of experience in Mining and Blen.I-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBAGO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADELPHIA

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-
factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

-.1,

ANODES, BRASS, COPPER, NICKEL
AND ZINC

W W. Wells. Toronto, Ont.

ARGGON
Dominion Oxygen Co., Toronto, Out.

BRASS FURNACES
Hawley Down Shaft Furnace Co.. K.ast-

in, Pa.

CHEMISTS
Charles C. Kawin, Chicago. Ill

CLAMPS, FLASK
Diamond Clamp & Flask Co., Rich-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co., New
York City.

CORE OVENS
Damp Bros., Mfg. Co.. Toronto. Ontario.

Monarch Engineering Mfg. Co, Balti-
more, Md.

W. W. Sly Mfg. Co . Cleveland, Ohio.

CORE PLATES
Damp Bros., Mfg. Co., Toronto, Out.

CORE SAND
lenson & Patterson. Stamford. Ont.

George F. Pettinos, Philadelphia. I'a.

CRANES
Northern Crane Works.

Tille. Ont.
Ltd, Walker-

CRUCIBLES
Joseph Dixon Crucible Co.. Jersey City,

X T
J. H. Gautier & Co. Jersey City. N. Y.

CUPOLAS
Northern Crane Works, Ltd.. Walker-

ville, Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N Y.

OUST ARRESTERS
W. W. Sly Mfg. Co .

EDUCATIONALISTS
McLain's System Inc.,

ELECTRIC RIDDLES

Cleveland, Ohio.

Milwaukee, Wis.

Great Western Mfg. Co., Leavenworth,

Kansas.

Preston Woodworking Co., Preston. Ont.

rERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal,

Quebec.

FERRO-SILICON
A. C. Leslie & Co., Ltd., Montreal,

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co., Toronto,

ruASKS, SNAP
American Foundry Equipment Co ,

York City.

FLASKS. STEEL
American Foundry Equipment Co ,

York City.

New

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was originally

intended to con.ain information renirdirtr lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represe.it

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below :

Dominion Foundry Supply Co., Toronto, Montreal

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Geo. W. Kyle & Co., New York

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

New

BRASS. ALUMINUM,FLUXES. IRON
COPPER

Basic Mineral Co., Pittsburgh, Pa

GRIT AND SHOT, SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros., Mfg. Co., Toronto, Ont.

LADLE SHANKS
Damp Bros., Mfg. Co.. Toronto, Ont.

MAGNETS
Dings Magnetic Separator Co.. Milwau-
Wli

FLUOR SPAR
Basic Mineral Co., Pittsburgh. Pa.

FOUNDRY ENGINEERS
Austen Company, Cleveland, Ohio.
Charles C. ' Kawin, Chicago, III.

H M. Lane Co., Detroit, Mich

McLain's System Inc , Milwaukee, Wis.

FURNACES, OIL
Hawley Down Draft Furnace, Easton,

Pa.

Monarch Engineering Mfg. Co., Balti-

more. Md.

FURNACES, GAS
Monarch Engineering Mfg. Co., Balti-

more. Md.

FURNACES COKE
Monarch Engineering Mfg. Co , Balti-

more, Md.

'URNACES ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh, Pa.
Electric Furnace Co.. Salem, Ohio.

GRINDERS, PORTABLE
A. W Sainsbury. Ltii

Cleveland Pneumatic Tool Co., Toronto,

Ont.

GRINDERS, SWINGING
A.W. Sainsbury Lt., Sheffield. England.

HEATERS
E. J. Woodison & Co, Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co., Toronto,
Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit. Mich.

IRON CEMENT
Smooth-On Mfg. Co., Jersey City, N..7.

KAOLIN
Whitehead Bros., Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

METALLURGISTS

McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin. Chicago. III.

METAL PATTERNS

Bryant Pattern Works. Windsor, Ont.

Hamilton Pattern Wks., Toronto, Ont.

MOLDING MACHINES

American Foundry Equipment Co.. New
York City,

lenson & Patterson. Stamford, Ont.

Herman Pneumatic Tool Co.. Pitts

burgh. Pa
Wm. H. Nicholls Co.. Brooklyn. N.Y.

Tabor Mfg. Co. Philadelphia. Pa

MOLDING SANDS
Whitehead Bros., Buffalo N. Y

Benson & Patterson. Stamford, Ont.

Ceo F. Pettinos, Philadelphia, Pa.

Venango Sand Co., Franklyn, Pa

OXYGEN
Dominion Oxygen Co.. Toronto. Out

PATTERN MAKERS
Bryant Pattern Works. Windsor. Out

Hamilton Pattern Wks. Toronto. Out

PIG IRON

A. C. Leslie & Co.. Ltd., Montreal.

Steel Co., of Canada. Hamilton. Ont.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co . Toronto,

Ont.

PULLEYS
Dings Magnetic Separator Co., Milwau-

kee. Wis.

RIDDLES

Great Western Mfg Co, Leavenworth.

Kansas.

The Preston Woodworking Machine Co..

Preston, Ont.

SAND

Senson & Patterson. Stamford, Ont.

George F. Pettinos. Philadelphia, Pa
Venango Sand Co . Franklyn, Pi.

Whitehead Bros., Buffalo N. Y.

United States Selica Co.. Chicago. 111.

SAND CUTTING MACHINES

American Foundry Equipment Co., New

York City.

H. L. Wadsworth, Cleveland, Ohio.

SAND MIXERS
Philips & McLaren Co., Pittsburgh. Pa.
National Engineering Co.. Chicago. IU

SAND SIFTERS

Great Western Mfg. Co.. Leavenworth,

Kansas.

National Engineering Co., Chicago.

The Preston Woodworking Machine Co..

Preston. Ont.

SAND BLAST HELMETS
Pulmosan Safety Equip. Co. Brooklyn.

New
SAND BLAST MACHINERY

American Foundry Equipment Co.

York City.

Pangborn Corporation, Hagerstown. Md

W W. Sly Mfg. Co.. Cleveland, Ohio

SAND MULLERS
National Engineering Co., Chicago. Ill

SAND BLAST ABRASIVES

George F. Pettinos. Philadelphia. Pa

Globe Iron-Crush & Shot Company.

Mansfield. Ohio..

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.

SAND RAMMERS

Cleveland Pneumatic Tool Co., Toronto

Ont.

SHOT AND GRIT, SAND-BLAST
Pangborn Corp Hagerstown. Md.

SNAP FLASKS
American Foundry Equipment Co. New

York City.

Damp Bros., Mfg. Co., Toronto. Ont.

Diamond Clamp & Flask Co.. Rich

mond. Indiana.

SNAP FLASK JACKETS

Damp Bros.. Mfg. Co.. Toronto, Ont.

STEEL BANDS
Damp Bros . Mfg. Co.. Toronto. Ont.

TUMBLING BARRELS
R MacDougall Co., Gait. Ont.

W. W. Sly Mfg. Co., Cleveland. Oliu

VALVES
Cleveland Pneumatic Tool Co.. Torontc

Ont.

VENT WAX
United Compound Co.. Buffalo. N ^

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co., Toronto, Out.
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICUEARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

NORTHERN CRANC5
MADE IN
CANADA

W^N

ELECTRIC
HOISTS

WL- i
17^2 W/,i^ US3SW

I TO 150 TONS
CAPACITY

AIR
HOISTS

NORTHERN CRANE WORKS LTD.
WALKFRVILLF - ONTARIO.

phillips & McLaren co
Sand

Mixers-

Grinding

Pans

of all types and sizes

for mill and found-y

use. Also Jaw Crushers.

24th and Smallman Sts

Pittsburgh, Pa.

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

IB
*o"R porat

I AG E R STOWN. MD.
SAND-BLAST SPECIALISTS

P. O. BOX 8508

The "GEM"
Mould Drying

Lamp

FOR
COAL OIL
ONLY

Woodward Bros.

&
Copelin, Ltd.

Unwin Road, Peckham.

LONDON. S.E..ENG.

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, PennM U.S.A.
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MANUFACTURING
COMPANY -

LISBON, OHIO
MAKERS OF WrV.GHT HIGH SPEED HOISTS,

WRIGHT STEEL TROLLEYS, WRIGHT SCREW
HOISTS

Patterns

!

Put your pattern problems in
our hands. Quality work and

Phone prompt service assured. Pat-
Adelaide terns made for all foundry

5439 purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

Pulmosan Sand Blast Helmet No. 30
Well ventilated,
adjustable frame
fits any size head.
Light in weight
and will stand
hard wear.

$5.50 F.O.B. New
York.

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.

AMERICAN
Molding Machines ., Pattern Compound
Charging Buckets jSjjglij Core Machines
Dust Arresters jM Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

MOST METAL
PER DOLLAR

7M&SS Write us for Pr°<>f

Lava Crucible Company of Pittsburgh, Pi.tsburgh, Pa.

Ikt&s&l
Quick permanent repairs

without a shutdown

STICKS and STAYS

Write us

LAVA CRUCIBLE CO. OF PITTSBURGH, Pillsburgh, Pa

WINDSOR and DETROIT

R S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

L
Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.

Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent -write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook, Iowa.

ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s„ie Manufacture.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON, Lid., Montreal, Canada

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H . L . WADSWORTH
CLEVELAND
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Steel Core Ovens

Made in standard panels

two and three feet wide.

Light in weight. Easily

and quickly erected. Hold

heat the longest. May be

moved from place to

place at will. Furnished

in car type, rack type, or

with drawers.

Doors may be lift, swing

or slide type.
.

Hamilton Facing Mills

Hamilton

Ont.

Steel Ovens with Swing Doors

The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be
filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mgr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets

DETROIT, MICH
Or order from the nearest branch

CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street, Erie. Pa.

Charles J. Menzemer, Mgr.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee, Wis.

A. M. Weis, Mgr.
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C. M. Miller Alloy Fluxes For All Metals

Having Any Trouble With Your Castings ?

Make Perfect Castings Every Time
Instead of once in a while.
Let us help you
Lesser, your losses

Eliminate your troubles and
Round up the orders!

Can save ten to twenty per cent. Coke.
Use fifteen per cent, more Scrap.
Pick out your Cupola in one-fourth the time.

Obtain one-third further deflection of test bar.

Less trouble from breakage in the rattlers.

Always save one ton of Iron outright in a 50 ton heat.

Fluid and soft metal assured.
Less bricking and patching necessary.
Usually shortens the heat a minute a ton.

Xcessive shrinkage and porousness a thing of the past.

HOW ?

USE MILLER KEYSTONE CUPOLA FLUX
Send for trial order. No pay unless satisfactory.

FLUXES FOR ALL METALS
Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.

Radioclarite for Brass, Bronze and Non-Ferrous Metals.
Pearlite for Aluminum.
Special Radioclarite for Copper.

FLUOR SPAR
We produce all grades of Fluor Spar from our own mines. Immediate delivery.

Why
Not
Give
Our
FLUX
a

Trial ?

No
Pay
Unless

Satisfactory

C. M. Miller.

The Basic Mineral Co., Box 276, N.S. Pittsburgh, Penna.
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We are the original producers and largest shippers from
the Albany and North River Territory.

Over seventy years' experience in the selection, produc-
tion and distribution of dependable moulding sands.

Write for Moulding Sand Bibliography

WHITEHEAD BROTHERS COMPANY
Providence NEW YORK

Established 1850

Buffalo

miiiiiiiiii iiiii i ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ri 1 1 ii 1.1 1 1 1 1 1 1 1 1 1 in i.i 1 1 1 1 1 1 1 n 1 1 1 1 n i H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i'i 1

1

1
I

m
m

\mmHWM\mmmMWMiZWifWmi^ffli®

is

I
raawwf^i^ifRi[gn^giJfe^iffflf?^^iBi



CANADIAN FOUNDRYMAN

"Building from the

Ground up"

Drop us a line

and we will be

pleased to explain

KAWIN SERV-
ICE mere fully.

It will in no way
obligate you.

always been a logical theory

where an automobile has been
"from the ground up" it can't

a mighty fine car. The reason

of course is that every part is constructed

with regard to its relationship to the other

parts.

Where a foundry is planned, built and oper-

ated according to definite pre-established

methods the same is bound to hold true.

These established methods you can use in the

form of KAWIN SERVICE—an organization

of highly trained men giving you all the bene-

fits gained from 20 years practical experience

with foundry problems of every kind.

Think what this means to your business. It

means that when you want alterations or new
equipment you are guided by the most approv-

ed methods known to foundry practice. It

means that at all times you have expert advice

on up-to-date cupola practice, on the economic-

al purchase of raw materials, on the chemical

analysis of your mixtures—in fact on every

subject that may arise.

Can ycu afford to be without this valuable ad-

visory service? So successful has Kawin been
with other foundries that you are guaranteed
a 100 per cent, saving over and above the cost

of Kawin Service.

Chas. C. Kawin
COMPANY

307 Kent Building, Toronto
Chicago, 111. Cincinnati, O. Buffalo, N.Y. San Francisco, Cal.

Chemists—Metallurgists

Foundry Engineers
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WOODISON
Canadian-Made Products

WOODISON'S Foundry Equipment and Supplies are entirely Canadian made. There are no ex-

change rates to pay and no duty charges to be added—the first-price is our selling price. Every
WOODISON product is sold on a service basis and is guaranteed to make good. The great care

exercised in their manufacture and the high quality of materials and workmanship used make this

possible. For the real economy, that is measured in dollars and cents by the reduction of factory

costs—adopt WOODISON'S.

Test This Parting For Yourself

YOU buy Parting for so much a pound. The less

it weighs the more you get for your money be-

cause your Molders have to shake so much bulk
on anyway. Moreover Parting must be waterproof

—

absolutely, and these are just two points where "Lite-

wate" counts the most; two reasons why it gives you
a perfect lift every time.

You take absolutely no chance in trying "Litewate"
Parting. We claim it's the best to be had. You can
test it out for yourself, without a particle of risk.

Order a barrel and try it out thoroughly. If it doesn't
prove satisfactory return it to us—the expenses are
on us.

Steel Bands

Steel Bands—The steel bands are for ramming up in

the mold. In ordering give, size of flask parting. Our
standard is to make the outside of the band %th
smaller. This allows it to drop easily and ram out
tight against the flask and hold it.

Steel Slipover Jackets—For use in ramming inside snap
flask. Can be furnished in any size, without handle if

desired. In ordering give the exact size of inside of
flasks and state whether straight or tapered.

Hardwood Snap Flasks—Woodison flasks are strong
and durable; there is no danger of their springing and
making a shift in your castings. Snaps are quick-
acting, hinges fit snugly and work easily. Standard
sizes and shapes made promptly to order.

Write for full particulars.

The E. J. Woodison Company, Limited
Fire Brick - Fire Clay - Heat Proof Cement Foundry Equipment

588 Dupont Street,

TORONTO
261 Wellington Street,

MONTREAL
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44PRESTON"
WOODWORKING MACHINERY

_ JCL-TT

Guarantees Better Work
in your Pattern Shop

This is our

BUZZ PLANER
AND JOINTER

Neither skilled labor nor material have been spared to make this Buzz
Planer and Jointer the most modern and up-to-date of any made
to-day. It is practically perfect in every feature. The design is simple,

the adjustments are convenient and, with ordinary care, it should
never get out of order. Use it for rabbetting, grooving, gaining, cham-
fering, beading, beveling, squaring up, making molds of various shapes,

etc., and it will meet your most exacting demands.

Preston Electric Sand Riddle
A portable machine, durable and smooth running,
which can be attached to any electric light socket. It

will riddle your sand as fast as a man can shovel it in

—and all it costs is

One Cent an Hour for Power!

There's no overhead equipment required, simply run it

where you like and it will take care of your whole mold-
ing shop.

Put it on trial alongside any other Riddle at your plant
and convince yourself that it is the fastest and most
economical Riddle on the market.

The Preston Woodworking Machinery Co.

LIMITED

PRESTON, ONTARIO, CANADA
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A Week's Work in One Day!

"MONARCH"
"BLIZZARD"

Universal Sand
Mixer

(Single Hopper Type "Patented"

MINIMUM
OUTPUT

TONS
PER
DAY

HPHE DAY of the old-fashioned hand sieve in the foundry has passed. Discerning foundry-

men, appi-eciative of the great saving in time, material and general costs, are scrapping

the "time-eating" and generally unsatisfactory hand machines in favour of the "Monarch
Blizzard" Universal Sand Mixer—it pays them.

Not only does the "Monarch Blizzard" produce a better mixed sand (equal to that passed

through a No. 16 sieve), but it is really three machines in one— Separator, Cutter and

Mixer. The cylindrical wire brushes located below the bottom of a special feed hopper are

operated by a shaft, belt or motor driven, running at 1,000 R.P.M. After the used sand is

fed into the hopper, it is drawn gradually from it and thrown forcibly through the air in

a heap upon the floor in front of the machine. All foreign particles, such as nails, wire, etc.,

are thrown still further away into another heap.

Portable on Wheels. Built Single or Double Hopper.

If you are interested in saving money on sand mixing write for our catalogue

C.F. 1922.

MANUFACTURED BY

The Monarch Engineering & Mfg. Co.

1206 American Building, Baltimore, Md., U. S. A.

SHOPS AT CURTIS BAY, MD.
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Combs Gyratory Foundry Riddle

A Canadian Achievement

MADE right in Toronto by Canadian
workmen, the Combs Gyratory Riddle

has found a place for itself among the
Foundrymen of Canada, not solely on ac-

count of patriotic motives but because its re-

markable efficiency and economy means a
saving of time, labor and expense generally.

Doing without a Combs GyratoryJ1

Riddle

means paying for it

without getting it

Does the Work of 10 Men—Better!

With a motor of only one-sixth horse power, making
the cost of current hardly worth consideration, the
Combs Gyratory Riddle will sift sand faster than
one man can shovel into it, and w.ll also screen mors
sand than ten laborers using hand riddles.

It has the true gyratory motion, which gives the
machine double the capacity of any reciprocating
riddle of the same size. This gyratory motion is

easy on the machine, every part gyrating in a circle
with no stops, starts or jerks. This lessens the
repair b ;

lls wonderfully.

The Combs is the only really portable Riddle made.
A man can pick it up and carry it wherever needed,
whether on the moulding floor or in the core room.
Just suspend it from any convenient support, screw
the attachment plug into any lamp socket and it is

ready for business. It can be suspended over a

flask, and the sand riddled right where it is wanted.
Suspend it from a trolley running on a wire cable

and it will supply as many as twenty men with sand.

te/jad/anPmdmmWe/nrwnfaCM

ONTARIO
E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Larned and 3rd Sts.,

Detroit, Mich.

Hi...

QUEBEC
Dominion Foundry Supply Co., 185 Wellington St., Montreal.

Mussens, Limited, 211 McGill St., Montreal.

Factory Supplies, Ltd., 233 Lemoine St., Montreal.

Williams & Wilson, 84 Inspector St., Montreal.

E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Man.
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For best results in welding and cutting

—DOMINION OXYGEN
—PREST-O-LITE DISSOLVED ACETYLENE

By placing within easy reach of every manufacturer an unlimited
supply of fuel gas and oxygen

—

By using cylinders light in weight, easy to handle, and leak-proof

—

By a policy of liberal cylinder loans

—

By filling all orders the day they are received

—

Dominion Oxygen service will take bare of your requirements effi-

ciently and at the lowest prices. Send your orders by wire, telephone,
or mail to our nearest Distributing Station.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED
Hillcrest Park, Toronto

Shawinigan Falls, Quebec, Montreal, Hamilton, Merritton,

Welland, Windsor, Winnipeg.
D2g
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TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with 12" x !4" Table

THETABORMFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A

mf©
99

pic
IRON

THE

ISTEEL >

COMPANY
OF

v CANADA'
- LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL



July, 1922 CANADIAN FOUNDRY MAN

GUESSWORK Vs. SCIENCE
Many foundry owners, managers, foremen, molcl-

ers and others connected with foundries have received

but little schooling, as they had to help support the

family at an early age.

Others, perhaps, did not need to help but as they

were going to learn a trade, they and their friends

thought it unnecessary to continue in school because

of the mistaken idea that a tradesman did not need

education.

undrymen an opportunity to obtain
combustion, so essential in the
ommon sense application of the

er words, the practical metallurgy

plus an accumulation of metallur-

cess for all men connected with the

iency men, metallurgical engineers,

McLAIN'S SYSTEM as standard

McLAIN'S SYSTEM affords fo

an education covering the science of

manipulation of the cupola and c

chemistry of iron and steel. In oth

of iron and steel foundry practice

gical facts that point the way to sue

foundry business.

Many foundry engineers, effic

chemists and others have adopted

authority. Note the following

:

"Please accept my thanks for the courteous treatment accorded

me while taking your Iron -Foundry Course. The practical 'horse

sense' information in regard to foundry and cupola practice is just

what the metallurgist needs and has already proven itself of great

value to me.

"We are at the present time making some very heavy castings

which are to be subjected to high stresses, and of course high strengths

are necessary. The castings are for a special machine for making
truck frames which we are building for the A. O. Smith Corporation,

of your city. The arbitration bars are giving a transverse strength of

about 4,000 pounds with a deflection of .16 to .18 inches. Tensile

strengths are from 35,000 to 38,000 pounds. We have been able to

accomplish this only by your assistance in improving our melting prac-

tice and the use of steel scrap. In other wcrds, properly melted semi-

steel."

(Name upon request)

A
/

/

McLAIN'S SYSTEM, Inc. /,
/A

/f/A V
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700 Goldsmith Bldg., Milwaukee, Wis.

//
V

Vs
- <N> -^



CANADIAN FOUNDRY MAN Volume XIII

EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing.

Guaranteed for Long, Continuous, Satis-
factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBAGO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADELPHIA

Trustworthiness in a crucible eliminates
fear of trouble at critical times.

Proper materials, careful workmanship

—

plus the experience gained in nearly a cen-

tury of crucible making—these have made the
name DIXON known for crucibles of the
highest quality.

Large or small. DIXON CRUCIBLES arc
uniform in composition, construction and per-
formance. You can order them with the
assurance of getting a staple product.

Booklet No. 27A gives valuable information
on the care and use of Dixon Crucibles. A
copy will gladly be sent on request.

JOSEPH DIXON CRUCIBLE COMPANY
Jersey City, N. J., U.S.A.

Canadian Agent: Canadian Asbestos Co., 60 Front St., West, Toronto

Established

1827

\:'K-

-
*'"."

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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"The Product of a Practical Foundryman"

Write for Catalogue No. 70.

Here's the Evidence—

"Gentlemen: We have been using your Simpson
Sand Mixer No. 2 for a considerable length of
time and find it has been one of the best ma-
chines we have ever come in conta:t with as to
efficiency, labor saved, speed and reliability.

"Since operating this machine we hav« been able
to save an average of 33 1/3% labor. ... At the
present time we are able to turn out about 80
batches of core sand in a '9-hour day, each batch
weighing approximately 1,100 to 1,200 pounds.
We are op^rat'ng this machine with 2 men, who
can mix enough in a 9-hour day to operate our
day and night shifts . . . running approximately
50 to 60 men.
"We have also found this machine to be of con-

Saves

Labor,

Binder
and

New Sand
Economical and efficient for all kinds of
sand mixtures in foundries producing steel,

grey iron, malleable, aluminum and brass
castings.

siderable help to U3 in saving new sand . . .

saving about 67% on the sand we used to use. . .

"For any recommendations to ... or prospects
you have in view, we would be pleased to show
them how our machine operates, the amount of

labor trouble it has saved and efficiency it has
shown in our plant. . . .

"Yours very truly,

"GENERAL ALUMINUM AND
BRASS MFG. CO.,

(Detroit, Mich.)

"(Signed) O. F. Paehlke,

"General Superintendent."

W^WZWft8Bs&B&WML
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

SPECIAL NOTICE
TO SUBSCRIBERS

We have received some complaints from
subscribers to the effect that Canadian
Foundryman is not being delivered. In al-

most every case investigation has shown
that our friends have changed their ad-
dresses and have NOT notified us.

Let every subscriber look at the address on
the label of this issue of Canadian Foun-
dryman, and, if it is not correct, please
fill in and mail to us the following

—

Name

Old Address

Change to

New Address

Occupation

Address: "Canadian roundsman"
143 University Ave. Toronto, Ont.

Read This

"After trying out several different makes of snap
flasks we have adopted your Diamond Master as
standard equipment. They are of the highest
quality, both in design and finish, two features
that increase production and reduce costs. We
believe there is no better flask on the market."

The foregoing is from a letter over the signature
of Mr. W. J. Blackmore, Gen. Mgr. of the Richmond
Malleable Castings Company, Richmond, Ind., and
speaks for itself. Is it possible, or necessary, to
say more?

Diamond Flasks are sold in Canada by:
Dominion Foundry Supply
Company,

Whitehead Brothers, Com-
pany,

E. J. Wo-disin Company,
Frederic B. Stevens,
Hamilton Facing: Mill* Co.,

Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

Use Swing Grinders
and bring the wheel to the work.

For grinding Iron or Steel Castings, Steel Ingots, Billets and
Bars, Rails, Steam-hammer Pallets, Plough Plates, Welded Work
etc.

A light but powerful Machine, the result of many years' experi-
ence. Roller bearings throughout and V linked belting eliminate
friction. Takes any size wheel from 12 in. x 1 1-4 in. to 16 in. x
4 in. without alteration.

The DOMINION FOUNDRY SUPPLY CO. Ltd., MONTREAL,
will show you one of these machines and quote prices.

A. W. Sainsbury, Ltd., Sheffield, England
Telegrams "Sainsbury, Sheffield". Marconi Code.

_.



July, 1922 CANADIAN FOUNDRYMAN 11

IRON
CEMENTS

No More Of These Costly Scrap-heaps

If you use Smooth-On Castings No. 4. Follow the lead of thousands

of foundrymen who have found Smooth-On Castings No. 4 to be the

only salvation for a defective casting.

No matter how efficient, nor how high the mechanical skill of your

moulders may be, you will have part of your castings thrown into

the scrap-heap, unless you use Smooth-On Castings No. 4.

Smooth-On Castings No. 4 is a chemical iron compound prepared in

powdered form, and used by mixing with water to the consistency of

putty. It will metallize in a few

hours and become part of the cast-

ing to which it is applied. One
pound for repairing blemishes,

blow-holes or defects in iron or

steel castings of Smooth-On Cast-

ings No. 4 will fill any crack or

crevice to the extent of 10 cubic

inches.

Write for Instruction Book No.
16. Its 144 pages are full of valu-

able and money-saving informa-

tion, compiled from the opinions

of foundrymen and engineers

throughout the country.

We have two valuable books for Free
Distribution. Send Postal or use Coupon. ^or%,1 4-U.*, C^urm*
Smooth-On Instruction Book No. 18 with «JeriU t flC K^OUpOfl
1-44 pages of Power Plant data and Smooth- TnsJnvOn Instruction Book No. 7 should be in

wuu/
the hands of every man with "dusting"
and "damp-proofing" problems to solve. f*

~* """ "~"""" *"*~~ ""* "~ ~~

"

————— ~"

SMOOTH-ON TVFFT" CO ' The Canadian Asbestos Company
_ ^ ~7 ,

mr *-»« ^*J. «
j

36 .48 Youville Square, Montreal. Que.
Established 1895 Gentlemen:

570 Communipaw Ave. ( ) Smooth-On Instruction Book No. 7

JERSEY CITY, N.J., U.S.A. ( ) Smooth-On Instruction Book No. 18

Sole Agents in Canada: NameCanadian Asbestos Co.. Montreal, Quebec
«*me
Address

^b.^,;^,^^^^^^^^^— Canadian Foundryman July.
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Why Import

Your Molding Sands?
IF YOU'LL let us send you a trial order of "B & P"—the famous Niagara Sands—you'll be convinc-
ed, as have others, that Canada can supply her
Foundries with Molding Sands equal to, if not bet-

ter than, imported sands. In addition—think of the
saving in freight, etc.

!

"B & P" Sands are genuine Niagara Pit deposits.
There are three grades of Core Sand, three grades
of Pipe Sand, and any grade of Building Sand.
They are sold on a satisfaction guaranteed basis be-
cause we know that a trial order will give you re-

sults and economy. You'll find that these moder-
ately-priced high-quality sands will satisfactorily

solve your sand problem.

Stop and figure just what this means to you,
then send for a trial order or write for further
particulars.

A Partial List of
our Satisfied Users

American Radiator Co., Buffalo.
Niagara Radiator Co., Buffalo.
(The above two ordered 150 and
100 cars respectively in 1920.)

Dom. Wheel & Foundries, Toronto.
Fittings, Ltd., Oshawa.
Can. Fairbanks-Morse Co.,

Toronto.
Can. General Electric, Toronto.
Can. Iron Foundry, St. Thomas.
Grand Trunk Railway System,

Montreal.
Victoria Foundries, Ottawa.
International Malleable Iron,

Guelph.
Katie Foundrv, Gait.

Goldie & McCulloch, Gait.

International Harvester Co.,

Hamilton.
Dom. Steel Froducts, Brantford.
Can. Westinghouse Co., Ltd.,

Hamilton.
Wm. Hamilton & Sons, Peterboro.

BENSON & PATTERSON, STAMFORD, ONT.

Do You Read These Advertisements?

Every advertisement in this magazine is worth reading. It is the product

of some concern that is using a modern method of making sales, viz.,

technical paper advertising, in order to present most effectively to you
the leading features of its line.

These advertisers are making it easier for you to buy intelligently with the

least waste of your time and theirs. They realize that a sales force can not

replace this service at equal cost. They know that advertising is good
business, for the manufacturer who does not advertise cannot save the cost

of advertising. Consistent advertisers are progressive merchandisers. They
are saving your money and their own; and it pays to do business with them.

Don't miss your opportunities. These advertisements are interesting. Many
are distinctly instructive, and a glance through them every week will keep

you posted on the latest developments for machinery equipment.
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PRESSURE SEATED AIR VALVES
"The Valve That Never Leaks"

Style F.W

No "Packing" required. The
Hollow Plug is Pressure-Seated,
and by constant use automat-
ically reseats itself.

Body and Plug are ground in

position. The "taper" of Plug
is carefully figured out in all

sizes of Valves to allow easy
turning of Handle under all

pressures.

Handle is pinned on solid end
of Plug. No "nut" as in the
ordinary Plug Cock for men to
tamper with or to get loose,

allowing plug to get off seat
and cause leakage.

Standard
Unrestricted air passage allows
ample volume of air to pass
freely and without friction

Has but three parts:—

BODY
PLUG

HANDLE

One can "See" from a dis-
tance if Cleco Valve is

open or closed by position
of handle. Other makes
with "Wheel" control

L
require a visit to find

out if Valve is fully
open or partially so.

Why waste time?

W a s t e Port
which permits
the air in Hose
to escape to at-

mosphere when
Valve is closed.Standard Pipe Thread

"The Valve That Improves With Use — Requires No Attention After Installation'

We Manufacture

The Well Known Bowes Air Hose Coupling
In Stock—Riveting and Chipping Hammers, Air Drills, Air Grinders, Sand
Rammers, Holder-Ons, Etc. Bulletins 46, 49 and 50 Mailed on request.

Style R.A.

*m>««

Cleveland Pneumatic Tool Co. of Canada, Ltd.
TORONTO, ONT. MONTREAL, QUE.

Style A

Steel Core Ovens

Made in standard panels

two and three feet wide.

Light in weight. Easily

and quickly erected. Hold

heat the longest. May be

moved from place to

place at will. Furnished

in car type, rack type, or

with drawers.

Doors may be lift, swing

or slide type.

Hamilton Facing

Hamilton

Ont.

Steel Ovens with Swing Doors

m. The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.
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REGISTERED

The
t

Sterlinq7\aurli'ofCircutaHon

British Advertisers Want Audits

IT
is becoming recognized in Great Britain that the con-

fidence in advertising which exists in Canada and the

United States is largely based on the ability to get veri-

fied circulation figures.

A movement is now firmly established among British

advertisers, advertising agents and publishers to secure

audited circulations according to standards similar to those

of the A. B. C.

This movement is at present passing through much the

same tentative stages as were experienced on this continent

prior to the incorporation of the Audit Bureau of Circulations.

Advertisers on this continent who now look upon A. B. C.

reports as a matter of course would be astonished if they

knew of the chaotic condition with regard to circulations

which has been the rule in Great Britain up to the present.

"Scientific Space Selection,"
a book published by the
A. B. C. indicates the extent
to which advertisers on this
continent can determinejust
how and where their appro-
priations may be spent to
best advantage.

Audit Bureau
of

Circulations
A Co-operative Organization for
the Standardization and Verifica-
tion of Circulation Statements

202 South State Street* Chicago

VfiWest 42s£ Street-NewTfork
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Castings are made from pig iron plus human effort.

Pig iron is a fixed charge, and your profits must come from

saving human effort.

Our business is to lay out a plant so as to cut out as much

effort as possible.

We also rearrange existing plants to increase their efficiency.

THE H. M. LANE COMPANY
Industrial Engineers and Foundry Specialists

OWEN BUILDING, DETROIT, MICH.

Canadian Office : The H. M. Lane Co. Ltd., La Belle Block,

Windsor, Ontario
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What a

"HERMAN"
Would Save

In Your
Foundry

There are many features
about the Herman Molding
Machines that mean a saving'

to any foundry. These are
based upon four great char-
acteristics of the "Herman,"
which are

Simplicity— Capability—Reliability—Durability

Speedy operation—a first requisite of a molding machine—is an

outstanding feature of the "Herman." More than that, skilled

labor is unnecessary owing to simplicity of construction. The
saving in this respect alone, at a conservative estimate, is 50' i

of labor costs.

Built by expert foundrymen, of only the best grade of materials

obtainable, with a base ample to withstand the severe strain of

constant shock, the "Herman" is reliable to work under all kinds

of conditions without the necessity for costly and annoying re-

pairs. It constitutes equipment imperative to foundries manu-
facturing all kinds of casting.

Before you question whether you can afford to install a
"Herman," ask instead, "Can I afford to be without it?"

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering Appliances Co., Ltd., Palace Chambers,

Westminster, London, S. W., Eng.
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Making High-Grade Castings Direct From the Ore
Ore Melted in an Ordinary Blast Furnace is Kept in a Vacuum
Thermos Container Until Chemical Analysis is Taken After

Which It Is Mixed With Cupola Iron

CONSIDERABLE prominence has

been given of late as well as

much speculation as to the real

success of the venture which Henry
Ford was bold enough to undertake in

making castings direct from the iron ore

without first running it into pig iron. So
far it is only in the experimental stage,

and while not the success which has been
attributed to it, it is by no means a
failure and will, no doubt, ultimately be
a profitable method of procedure where
the tonnage is great enough.

Before describing how it is done, it

will be as well to explain why the pig

iron process was ever considered neces-

sary and what has to be overcome in el-

iminating it. It will not be necessary to

go into details in connection with the

blast furnace which separates the me-
tallic portion from the rest of the ore, a'

this has been shown in these pages on
other occasions. Neither will it be re-

quired that the reader should be re-

minded of the process of running the

iron from the furnace into open molds
on the floor, as this process is rapidly
giving way to the more modern and sens-

ible process of pouring into permanent
molds by what is commonly referred to

as machine cast. A few words will, how-
ever, be in order on both methods, and

By F. H. BELL

then I will endeavor to show how the

direct method can be worked in.

Most every foundryman has at some
time seen pig iron made but there are

those who have not.

A blast furnace is similar to a cu-

pola but on a large scal'.e. Tie fuel is

put in first and when melted it runs

down through the fuel the same as in

the cupola, but iron ore carrying such

a quantity of impurities has to be hand-

led so as to get rid of the slag.

In the ordinary pig iron plant the fur-

nace stands in one end of the building

with the spout slightly above the floor

level. When tapped out the iron runs

out to the floor and fills these molds
which make the pigs.

When the machine came into fashion

the furnace remained as it was, but a pit

had to be dug in front of it to receive

the ladle which is to carry the iron to

the molds.

In building: a modern furnace, where
it is the intention to use the machine,

the furnace is placed in the second story

of the building. Of "course it does not

sit on the upstairs floor but rests solidly

on the foundation which projects up
through the floor. By this means the

ladle which is suspended on a car can

be run under the spout and removed with
ease.

To demonstrate how the whole thing

works out I will show a trough layout

of the yard and part of the walls of the

buildings at the River Rouge branch of

the Ford plants in Detroit. The ore and
coke and lime stone are in the rear of

the furnace. This is handled the same
as in common practice, the gas from the

furnace being used for heating the air

which is to be forced into the furnace of

the plant. In front of the furnace is seen

the ladle which holds approximately
seventy-five tons of melted iron. This

iron is the same as comes from any blast

furnace, which is to say it is of doubtful

analysis. Different grades of ore are

mixed with a view to getting the requir-

ed chemical content, but ore is never
uniform, and while a good estimate can
be made of what it contains every batch
has to be analyzed to be sure that it is

right. The least mishap in charging the

furnace may make a big difference in

the resultant metal. Batches of iron

from a furnace have been compared to

newly made violins; each one has to be
played on before its value can be as-

certained, but one thing which is known
is that the higher the temperature, the

more silicon will the metal contain and,

75-ton ladle and 75 ton Thermos bottle. The latter does not require
to come out on the track as shown. Just the receiving end is to be
ftut a few inches so that the big ladle, when moved over to where

the thermos bottle new stands will have its lip in line.
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of course, the hotter will the metal be
when it leaves the spout, both of which
characteristics are essential to the suc-
cessful carrying out of the direct pro-
cess.

In charging the furnace, coke charges
slightly in excess of the ordinary are
charged on and a correspondingly high-
er blast pressure is necessary to pene-
trate through this with the result that
the iron comes down white hot and high
in silicon. When I say high in silicon I

infer that the silicon content is greater
than it would have been if furnace had
been operated in the ordinary way, and
when I say that the analysis is doubtful
I say it knowing that while it is im-
possible to know in advance just what
will be the result, a good furnace man
knows just about what he is getting
when everything is working right. But
just about what he wants is not near
enough, he must know exactly and for
this reason the chemist must keep tab
on every batch.

On the opposite side of the yard from
the blast furnace is the molding shop
with a complete complement of cupolas
sufficient to serve the entire shop if re-

ways in operation and the scrap from
former heats and some, pig iron to-
gether with what steel scrap or special
metal it may be desired to include are
melted in the cupola and mixed with
the furnace iron. This metal is melted
at a fairly high temperature also and
the analysis is fairly well known in ad-
vance—as much so as in any other
foundry. By taking the analysis of the
iron in the thermos bottle as well as
what is melted in the cupola it is an
easy matter to figure how much of each
will be required to arrive at any desired
mixture. The metal which is very hot
when put in the thermos bottle will re-
main hot for five hours if required. The
metal which is melted in the cupola be-
ing scrap will be low in silicon while
that in the thermos bottle as we have
already seen is high in silicon. The two
being mixed in proper proportions
equalizes the silicon and produces just
what is wanted and at the proper tem-
perature to pour the work.

This is all there is Lo casting direct
from the ore. When seen it is as simple
as pouring ordinary cupjia melted iron,

but it represents an enormous outlay of

Internal view of the receiver which I have called a Thermos bottle on account of its resemblance! to
this well-known lunch hour convenience.

quired. Up the yard about a quarter of a
mile is the pig iron casting room. When
I say a quarter of a mile, I am not ex-
aggerating. It is hard for the ordinary
layman to realize that at the old Ford
plant at Highland Park the molding
room which consisted of one roof and
four walls was nearly half a mile in

length.

In front of the door of the molding
shop will be seen the container in which
the metal is held while the chemist is

making his calculations. This container
is what might be termed a thermos bot-
tle. It consists of one shell within an-
other, and with an air-tight space be-
tween them, the inner one being lined
with firebrick. At one end is a tap hole
near the bottom while at the other end
and on the top is an opening into which
the metal is poured from the seventy-
five ton ladle. These two openings are
the only spots which are ever, exposed
to the outside atmosphere and these are
kept closed all the time excepting when
it is absolutely necessary to open them.
A gas burner is always in readiness if

necessary to liven up the iron at these
places, should it be inclined to become
congealed but this is seldom required.

A certain number of cupolas are al-

money and could not be applied to a
foundry of ordinary caliber.

The yard, as will be seen in the sketch,
is covered with railroad tracks, one line

runs along the front of the building con-
taining the blast furnaces while another
runs along the opposite building which
houses the molding room and the cast-

ing machine. Running the entire length
of the latter building and overhanging
the railway track is a powerful gan-
try crane. When the blast furnace is

tapped the metal runs through a wind-
ing trough of considerable length which
gives the attendants an opportunity to

see that any slag which escapes with
the iron is switched in a different direc-

tion leaving the clean iron to run into
the ladle. When ladle is full the trough
through which the metal travels from
the furnace is temporarily blocked up
while the locomotive pulls the car along
sufficient to allow another ladle to come
into service when the iron is again al-

lowed freedom to flow into it. The full

ladle is now drawn away by the loco-

motive and delivered to the opposite side

of the yard and in line with the thermos
bottle. The ladle is on trunnions so that
it can be tipped. This is done ByTiooking
onto it with the crane. After sufficient

metal has been poured into the thermos
bottle the balance is drawn up to the
pig iron department and poured into
pigs.

If the furnace is required for making
malleable pig or any special brand such
as bessemer, etc., the foundry runs on
just the same and pig iron is melted in

the cupolas so that the pig iron which
has been made is used and the thermos
bottle is not required. There is a vast
difference between the blast pressure on
a pig iron furnace and that of the cup-
ola. With the cupola the pres-
sure is reckoned in ounces while on
the blast furnace it is calcu-

lated in pounds the same as on a steam
boiler, yet with all of this pressure there
is nothing blows out of the stack for

the reason that there are so many
charges of coke and iron between the
bottom and the top that there is no di-

rect line between the bottom and top
through which the blast can carry any-
thing. The iron ore is to a great extent
in the form of dust, but this is usually
wet before being charged on. This keeps
it intact until it is covered with the next
charge. From this it will be seen that
machine shop turnings can be handled
to advantage. Thousands of tons of bor-
ings are produced every year in a ma-
chine shop such as Ford's and this would
be next to worthless in an ordinary foun-
dry but here they are put in with the

ore and converted into good iron. The
method of making pig iron by machine is

an interesting invention, much more in-

teresting than might be imagined. This
will be described in the August issue of

Canadian Foundryman.

OBITUARY
John MacPherson Taylor, eldest son

of John M. Taylor, president and general
manager of Taylor-Forbes Co., GueTpE,
Ont., died at his home in that city

on Friday, June 30. Mr. Taylor had not

been in the best of health for some little

time but he had been feeling better dur-

ing the last few days and was thought
to be recovering. He had been about the

city during the day and had spent the

evening in conversation with his family,

but through the night he took a bad
turn and passed away before morning.
He was born in Toronto in 1899. At the

time of his death he was assistant to

the general manager at the Taylor-For-
bes plant. Besides his parents, two bro-

thers and two sisters he is survived by
his wife and four young sons.

A paper tape measure is being rolled

into German bolts of cloth arriving at

Montevideo, Uruguay. This innovation

permits the salesman to tell at a glance

the quantity of cloth remaining in the
bolt, thus economizing time and labor

and preserving the cloth in better condi-

tion than when unrolled and re-rolled

as required in the usual method of meas-
uring. The tape is about half an inch

in width and is marked off in yards and
meters.
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Aluminum and Aluminum-Alloy Melting Furnaces
Review of the Work Undertaken by the United States Bureau
of Mines to Decrease Metal and Fuel Losses in Melting Prepared

for the Rochester Convention

By ROBERT J. ANDERSON

IN CONNECTION with its work dur-

ing the past 10 years in the preven-

tion of waste in the mining, mineral,

and metallurgical industries of the Unit-

ed States, the Bureau of Mines has car-

ried out numerous investigations looking

to the more efficient utilization of na-

tural resources. In its preliminary in-

vestigations, it soon became ap-

parent that there were large losses in-

volved in the various operations on
the non-ferrous metals and alloys; me-
tal, fuel, and casting losses are includ-

ed here. The investigation carried out
by Gillett and reported in Bulletin 73

showed that the metal and fuel losses in-

volved in brass practice amounted to

about $4,000,000 per annum. It also was
shown in this investigation that, if the
losses incurred in the average practice

were reduced to those of the best prac-

tice, about $2,000,000 could be saved an-
nually. In another ivestigation report-

ed in Bulletin 108, it was shown that the
losses in melting aluminum-alloy bor-
ings, owing to poor recoveries on
smelting, amounted to about $300,-

000 per annum. In a recent in-

vestigation of casting losses in the pro-
duction of light aluminum-alloy sand
castings, it was shown that the annual
loss amounted to about $1,200,000. If

these casting losses were reduced 50
per cent by eliminating the occurrence
of readily avoidable defects, then a sav-

ing of $600,000 would accrue.

The preliminary investigations which
had been carried out by the Bureau of

Mines in the metallurgy of aluminum
indicated that serious losses exist in

the melting of aluminum and its light

alloys. Both metal and fuel losses are
large. According'y, it was decided to

make a thorough study of the subject,

and to that end the co-operation of the
industry was enl'sted. The detailed

results of the investigation made will

appear later in a bulletin prepared by
the author, entitled Aluminum and Alu-
minum-Alloy Melting Practice in the

United States. The object o>: the pre-
sent paper is to discuss briefly the vari-

ous types of fui'naces used commercially
in the United States for melting alumin-
um and its light alloys. Some general
information bearing upon the selection

of furnaces will be given a'so.

Magnitude of the Aluminum Industry

The aluminum industi-y has grown so
rapidly since the time when the metal
became relatively cheap—about 1890

—

that its importance cannot be appreciat-
ed other than by comparison with the
other major nonferrous metals. Alu-
minum now stands fourth in output
among the nonferrous metals, being sur-
passed by copper, zinc, and lead. It has

We have had so many inquiries

lately regarding aluminum, cover-
ina vractically evet'y question
which could be asked, a v d

which the paper prepared b y
Mr. Anderson iv i 1 1 effectually
answer that w e have decided
to publish it. As it is a lengthy

article it would be difficult to pres-
ent it all in one issue, so we have
divided it into two parts. The first

installments being to some extent

preliminary we can promise that

the second will be more to the point
and will give details of the latest

developments in melting and cast-

ing this comparatively modern
metal.—Editor.

been suggested by the late Prof. J. W.
Richards that the world's production of

aluminum will exceed that of lead by
1930 and of zinc by 1940. Whether this

will transpire is problematical, but the
rapidity with which the domestic indus-
try has grown in the past 10 years has
been most striking. Using the produc-
tion figures for 1918, which was the year
of greatest output, the world's produc-
tion of aluminum was placed at 489,-

000,000 pounds of which 225,000,000
pounds were produced in the United
States. The recovery of secondary alu-

minum as such or in the form of alloys

in 1918 amounted to 30,100,000 pounds.

It may be stated here that all aluminum
is melted at least twice and most of it

several times, considering a unit weight
of metal. All primary aluminum from
the reduction cells is remelted and cast

in pigs or into rolling ingots or remelt-

ed for alloying in the preparation of

primary aluminum alloys. Primary alu-

minum pig is remelted (for casting into

ingots in rolling-mill practice or remelt-

ed for the manufacture of alloys in the

foundry. It may be stated conserva-
tively that, for the purposes of this pa-

per, all primary and secondary alumin-
um may be considered to be melted at

least twice, and there is a melting loss

each time.

In distinguishing between aluminum-
melting practice and aluminum-alloy
melting practice, it is necessary to point

out that about 50 per cent, of the do-

mestic consumption of aluminum is used
as such while the remainder is employ-
ed in the manufacture of light aluminum
alloys.

Metal and Fuel Losses in Melting Alu-
minum and its Light, Alloys

The loss of metal due to oxidation,

(the so-called dross loss) on melting
aluminum and its light alloys is large.

On the basis of data reported by oper-

ating companies and of figures derived
from actual tests and from other sour-
ces, the gross loss of metal resulting on
remelting substantially pure aluminum
may be taken as not less than 2 per cent,

although extreme figures of 0.75 and 5

per cent, have been reported. This re-

fers to the remelting of aluminum for

casting into ingots, but it may be taken
as an average figure for the gross melt-

ing loss for aluminum in general. The
average net loss resulting on remelting
suhstantiallyi pure aluminum may be
taken as not less than 1.25 per cent, on
the basis of reported figures, allowing

for the recovery of mechanically en-

tangled metal from the dross. If dross

be considered to contain 40 per cent,

metallics on the average, the net loss on
this basis (derived from the gross loss)

would be 1.2 per cent.; this agrees well

with the figure given just above. If it

be considered that the metal is melted

at least twice, then the average net loss

oi 1.25 per cent, is equivalent to 2.5 per

cent for all the aluminum used as such.

In the s'ame way, the gross loss of me-
tal resulting in melting for the produc-

tion of alloys in foundry practice may
be taken as 4 per cent, on the basis of

reported figures, although extremes of

1 and 8 per cent, have been given. This

refers to melting in a variety of furna-

ces. The average net loss in the melting

of alloys in foundry practice may be

taken as 2.5 per cent., on the basis of

reported figures. If the dross be consid-

ered to contain 40 per cent, metallics on

the average, the net loss on this basis

would be 3 per cent.; this does not agree

well with the figures just given. The
figure o; 2.5 per cent for the net loss

will be used here. If it is considered

that the metal is melted twice, then the

average loss of 2.5. per cent, is equiva-

lent to 5 per cent, on the gross melt.

In regard to the fuel losses incurred in

melting aluminum and its l'ght alloys,

the data which have been made avail-

able through the present study, while

not all that could be desired, have been

sufficient to indicate low fuel efficiencies

on the average. It can be shown by de-

tailed calculations that if all the avail-

able heat units in a fuel were util'zed,

that is, if the furnaces operated at 100

per cent, efficiency, it would require the

following amounts of different fuels to

melt 100 pounds a: aluminum and su-

perheat it to 800 degrees Cent, for pour-

ing: Approximately 4 pounds of coal or

coke; 2.7 pounds or 0.35 gallons of fuel

oil; 57 cubic feet of natural gas; 86

cubic feet of illuminating (city) gas;

and other fuels in proportionate

amounts. The fuel consumption in melt-

ing aluminum and alunr'num alloys is

considerably greater than in melting
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brass and bronze, as may be shown by a
comparison of the preceding figures
with those for brass in general. Thus,
H. W. Gillett in Bureau of Mines bulle-
tin 73, 1916, has given the following
figures for the amounts of different fuels
required to heat 100 pounds of brass to
the pouring temperature: About 2

pounds of coal or coke; 1.4 pounds or
0.18 gallon of fuel oil; 26 cubic feet of
natural gas. The actual limits as to
fuel consumption as reported by various
plants during the present investigation
were as follows: 50 to 200 pounds of
coal or coke; 0.54 to 15 gallons of oil,

and 150 to 1,000 cubic feet of natural
gas or artificial gas. In practically all

instances, it was found that tremendous
amounts of fuel were being consumed
and that the furnace efficiencies were
extremely low. It is doubtful that the
average fuel efficiency in aluminum and
aluminum-alloy melting furnaces can be
more than 5 per cent of the theoretical.

Monetary Values of the Losses in

Melting

Turning now to the question of the
monetary losses incurred in aluminum
and aluminum-alloy melt'ng practice,
figures have been derived for these
values as applied to commercial practice
in the United States. Reverting to the
data given above as to the net losses in-

curred, it was stated that these were 2.5

per cent tor aluminum and 5 per cent,
for the light alloys, on the gross melt.
The following figures may be consider-
ed:

Pounds
Total consumption of primary
aluminum 225,000,000

Total aluminum used as such 112,500,000
Total aluminum used for al-

loys 112,500,000
Net loss (2.5 per cent.) in. .

melting aluminum 2,812,500
Net loss (5 per cent.) in melt-

ing aluminum alloy 2,812,500
Total loss 8,437,500
Allowing for extra meltings and the

melt'ng of borings, drosses, and other
scraps, it may be considered that the
net loss is about 9,000,000 pounds of
aluminum per annum. On the basis of a
$0.33 metal market, the total monetary
loss may be placed at $2,970,000 per an-
num. Setting aside any consideration
of the additional losses on melting owing
to furnace inefficiencies, overhead, and
labor charges, it is evident that, if the
present net losses could be reduced 50
per cent., then a saving of about $1,500,-
000 per annum would accrue. Probably,
$2,000,000 per annum could be saved if

the fuel and other losses were considered
on the basis of similar improvements.
However the calculations be made, it is

certain that if the average practice were
raised to the standard of the best prac-
tice very great savings, at least of the
order of those just given, could be effect-

ed.

Types of Furnaces Used Industrially

The problems involved in melting met-
als and alloys are complex, and as a
whole the subject is often more difficult

of investigation and treatment than
problems of a purely scientific character.

At the present time, the selection of the
correct type of furnace for a given set

of operating conditions is made espe-

cially difficult by the multitude of dif-

ferent types of furnaces extant and more
particularly by the lack of comparable
data regarding each one. Also, the se-

lection of the furnace must be governed
by the requirements of the plant, and it

is not possible to state that there is any
one best furnace. T. H. A. Eastick in

The Metal Industry has enumerated a

number of factors which govern the kind

of furnace to be installed for brass melt-
ing, and these will bear repetition here,

the factors are: (1, the metal or alloy to

be melted, its melting point and casting

temperature; (2) the number of differ-

ent alloys in use and the production of

each per day; (3) importance of the pos-

sible contamination of one alloy by an-

other; (4) kind of scrap used, its char-

acter, size and shape; (5) foundry or

other practice; (6) continuous or inter-

mittent operation; (7) size and weight
of the cast'ngs made; (8) physical char-

Fig. 1.—Stationary type of crucible
furnace.

acteristics of the shop and the neighbor-

hood where the work is done; (9) kind
of fuel in use in quantity for other fur-

naces n the plant; and (10) accessibility

to coal, gas, oil, and electric power. This
list might be extended considerably, but

a sufficient number of items have been
given to indicate the necessity for care-

fully studying all requirements and con-

ditions before installing any melting
equipment.

Referring especially to melting fur-

naces for aluminum alloys, it may be
said broadly that in foundry work the

practice has followed along the general

lines of brass melting, probably because
aluminum alloys have been cast largely,

in the past, in brass foundries. Light
aluminum alloys are, or have been, melt-

ed in practically all types of furnaces

used for brass and bronze; the iron-pot

furnace, so widely used for the melting
of so-called white metals, is the only
furnace employed for alunvnum alloys,

that is not used for brass and bronze.

Actually, a great variety of types of

furnaces are in commercial use for

melting aluminum and its light alloys,

and, broadly speaking, there can be said

to be no thoroughly standardized mode.
The reason for this is not hard to find.

The aluminum industry is relatively

young, and commercial melt'ng methods
are in the course of development. The
type of furnace employed depends upon
whether aluminum or one of its light

alloys is being melted, as well as wheth-
er, in the case of aluminum, the metal
is melted simply for re-pigging or for

casting into rolling ingots, and, in the

case of the light alloys, whether they are

to be poured into sand castings or used
for the production of die or permanent-
mold castings or are poured into rolling

ingots. The smelting o; aluminum-
alloy borings and related aluminum-
bearing scraps presents a dist'nct prob-

lem, and various types of furnaces are

used for this pupose.

Furnaces in Rolling-Mill Practice

When speaking of furnaces for melt-

ing aluminum, it will be generally un-
derstood here to refer to melting prior

to casting into rolling ingots, although,

of course, all direct metal from the re-

duction cell is remelted and either cast

into rolling ingots or poured into pigs.

Various types of furnaces have been
employed for remelting the reduction-

cell metal, but, in the United States,

openflame reverberatory type furnaces,

fired by coal, oil or gas, appear to have
been employed pr'ncipally. A large rec-

tangular Bailey type electric furnace

was once used by the Aluminum Co. of

America at its Massena, N.Y. plant for

this purpose. Melting substantially pure

alum'num prior to casting into ingots

for rolling or other working, reverbera-

tory-type furnaces are largely employ-

ed in the United States, England, Japan,

and on the continent. In the United
States, the coal-fired reverberatory fur-

nace appears to have been used princi-

pally, but, in more recent years, gas and
oil have been used as the fuel in these

furnaces.

More recently, rotating open-flame
gas-and oil-fired furnaces have found
favor in some small rolling mills for

aluminum melting. Tfhe employment of

the reverberatory-type furnace in roll-

ing-mill work has been found necessary

because large capacity is required and
further because continuous melting is

desirable. The question of :uel selected

has been found necessary because large

capacity is required and further because

continuous melting is desirable. The
question of the fuel selected has been

decided, in some installations, on the

bas :

s of actual fuel costs and availabili-

ty, while in others it appears that coal

has been employed arbitrarily with little

thought of its applicability. The use of

gas-fired reverberatory furnaces in roll-

ing mill pract'ce has been described by
the author in Chemical and Metallurgi-

cal Engineering. The use of the Bailey-

type electric furnace for melting alu-

m'num has also been described in the

same journal by D. D. Miller. For melt-

ing aluminum alloys which are to be

rolled, the reverberatory furnace is gen-

erally preferred, but crucible melting

has also been employed.
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Greatest variety of types of furnaces
is employed in foundry practice for melt-

ing light aluminum alloys. Thus, the

following types of furnaces are at pre-

sent in daily use in the aluminum foun-

dries of the United States: Coal, coke,

oil and gas-fired reverberatory furnaces;

oil and gas-fired stationary and tilting

iron-pot furnaces; coal and coke-fired

natural and forced draft pit furnaces,

using a crucible; oil and gas-fired sta-

tionary and tilting crucible furnaces; oil

and gas-fired, open flamed tilting, rotat-

ing, and stationary furnaces; and elec-

tric furnaces of various types. The sta-

tionary and tilting iron-pot furnaces are

favored in the United States, particular-

ly by large foundries, but open-flame
furnaces are being used more widely now
than a few years ago. In small foun-
dries, and in foundries where only a

minor part of the output is in light alu-

minum alloys, pit or crucible furnaces
are used largely. Electric furnaces for

melting light aluminum alloys are just

now receiving considerable attention,

and a few installations have been made.

The tendency toward the employment
of furnaces of large capacity, such as

reverberatory furnaces, open-flame
barrel-shaped furnaces, and etectric fur-

naces, has been quite marked in recent

years and has come about through the

enlargement of plant capacity. Where
a foundry is turning out 5,000,000 to

25,000,000 pounds of finished castings

per year melting in units of small capa-
city requires many furnaces. One of

the commercial open-flame barrel-shap-
ed furnaces can melt at least one ton of

metal per hour and the advantage of

operating units larger than cruc bles or

iron pots is apparent in foundries where
the daily output amounts to thousands
of pounds. Descriptions of most of the

types of furnaces which are used n

foundry practice have appeared in the

technical press, and some detailed data

with regard to their performance will

be given later in this paper

Furnaces for Smelting and Refining
ent-Mold Casting Practice

In modern aluminum alloy die-casting

practice the alloys are melted in small
cast-iron melting pots which may be con-
sidered part of the die-casting machine
proper. The fuel usually is gas. In

both die-casting and in permanent-mold
casting work, it is standard pract'ce to

make up the alloys in an alloying furnace
and run them into small pigs. The pre-

pared alloys are then delivered to the

die-casting, machine for remelting.

Stationary iron-pot furnaces are prefer-

red for alloying in the United States, al-

though several other types have been
employed. In the case of permanent-
mold casting practice, small iron pots

fired by gas are preferred for melting
the alloys prior to casting.

Furnaces for Smelting and Refining

In the case of smelting and refining

furnaces for aluminum and light alumin-
um alloy borings, scraps, and drosses, the
domest'c practice is not standardized,
and many different types of furnaces are

employed commercially. For smelting
borings and other light scraps for the
production of so-called "casting alumin-
um," and making secondary aluminum
and aluminum alloys, stationary iron-

pot furnaces, reverberatory furnaces, pit

furnaces, and open flame tilting and ro-

tating furnaces are employed. Strictly

speaking, furnaces that are used for

running down borings, drosses and other
high aluminum-bearing scraps should
not be called "refining" furnaces, since

no actual refining of the materials is ac-

complished.

The primary object in smelting alu-

minum and aluminum-alloy scraps may
be two-fold; (1) simple remelting for

the purpose of pigging clean choice

scrap; and (2) obtaining high recover-

ies on dirty borings and poor grade
scraps. The furnace to be employed
should be governed by the kind of ma-
terial smelted—at least to a certain

extent.

Fig. 2.—Tilting crucible furnace, similar to
stationary type.

Furnaces for Making Intermediate
Alloys

Intermediate copper-alum'num alloys

and other so-called hardeners jor use in

foundry practice have been made in

various types of furnaces. Generally
speaking, the stationary iron-pot fur-

nace is preferred for melting the alu-

minum in the manufacture of say 50:50

copper-aluminum alloy, the copper being-

melted either in pit or in crucible fur-

naces. Of course, furnaces other than
the iron-pot type are used for melt-

ing the aluminum in the preparation of

these alloys. In cases where interme-
diate alloys are made of aluminum and
a metal of very high melting point,

such as nickel, cobalt, ro manganese, an
electric furnace may be advantageously
employed. A small Rennerfelt-type
eletric furnace has been employed com-
mercially for this purpose. The De-
troit-type rocking electric furnace has
been used for melting aluminum bronze
turnings to which aluminum was sub-

sequently added for the manufacture of

50:50 copper-aluminum alloy.

The type of furnace employed depends,
of course, largely upon the personal
choice of different foundrymen and the

amount of metal to be melted. Taking

the cases of 60 representative plants

reporting to the Bureau of Mines, 16

reported the use of stationary iron-pot

furnaces, while two used tilting iron-

pot furnaces. Two used tilting crucible

furnaces, and 19 employed stationary

crucible furnaces. Pit furnaces were re-

ported in operation at the largest num-
ber of plants, 29 such installations being

stated as in use, but it is to be remem-
bered that this type of furnace is gen-

erally used in jobbing shops and in

small foundries devoted principally to

brass and bronze. Six plants reported

the use of pear-shaped open-flame tilt-

ing furnaces, and one plant the use of

a barrel-shaped, open-flame furnace. The
use of reverberatory furnaces was re-

ported by three plants, and three plants

reported the use of electric furnaces of

different types. The foregoing refer es-

pecially to furnaces for foundry work.

Omitting here the pit furnaces, where a

plumbago crucible is used for melting, it

may be said, on the basis of the infor-

mation furnished that the stationary

iron-pot furnace and the stationary cru-

cible furnace are the most favored types

for melting light aluminum alloys-

Pit Furnaces

Aluminum alloys are still melted in

the usual types of brass pit furnaces,

particularly in small foundries devoted

principally to brass and bronze. Under

some classifications, there are includ-

ed under pit furnaces all kinds of furn-

aces, irrespective of the fuel employed,

where only a single crucible is used in

the furnace, where the melting is done

in the crucible and that crucible is used

for pouring the metal. Natural-draft

and forced-draft coke and coal furn-

aces are usually built in an actual pit

below the floor level; so-called pit furn-

aces, fired by oil or gas, usually are not,

although they may be. The latter are

generally referred to as crucible furn-

aces in contradistinction to actual pit

furnaces fired by coal or coke, and they

are so referred to in this paper.

An idea of the construction of pit

furnaces can be given in a few words.

In the case of natural-draft pit furn-

aces, fired by coal or coke, a usual form

of construction consists of a pit about 6

to 8 feet wide and the same depth and of

varying length depending upon the num-

ber of furnaces. The pit is ordinarily

divided in two, about half the width

being used for the setting of the furn-

ace and the remainder for the runway
which is used for removing ashes. The

latter is covered either with an iron

grating or with iron plates. The in-

dividual furnaces are built side by side

in the pit and supported on steel girders

set about 3 to 4 feet down in the pit.

Grate bars, which are usually hinged,

make up the bottom of the individual

furnaces. Any fuel or ash on the grate

bars may be dropped into the pit be-

low by control chains which run to the

floor above. At the rear of each furn-

ace, there is a square rectangular flue

leads to the stack. In melting, the cru-

cible is set on the fuel previously placed
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on the grate bars, and additional fuel

is placed around the sides of the cru-

cible. Each hole is covered with some
kind of a cover, usually a dome- or flat-

shaped cover which may be swung aside

or otherwise readily removed. The con-

struction of pit furnaces using forced
draft is substantially the same as that
of the natural-draft furnace, but the
ash pit is enclosed so that air may be
forced into it instead of being open to

the air.

In American practice, pit furnaces are
in use in foundry practice for melting
aluminum alloys, taking from Nos. 40 to
400 crucibles, although Nos. 60 and 80
are the most common sizes. The two
latter hold about 60 and 80 pounds of
No. 12 alloy, respectively. These furn-
aces are lined generally with a 4-in.

thick lining of good grade fire brick.

Most pit furnaces are fired by coke, al-

though both bituminous and anthracite
coal are used, and natural draft is most
frequently employed. In actual com-
mercial installations, from one to eight
furnaces are handled per furnace tender,
and from 37 to 900 pounds of metal are
melted per hour, as reported. The fuel
consumption in pit furnaces is very var-
iable, reported figures varying from 50
to 200 pounds of coal or coke per 100
pounds of alloy, equivalent to furnace
efficiencies of from 2.3 to 8 per cent. In
general, the fuel efficiency of the pit

furnace is quite low. Melting costs for
fuel in these furnaces may be taken as
ranging from $0.16 to $0.55 per 100
pounds of metal melted, with coke at
$6.50 per ton. As reported to the Bur-
eau of Mines, from one to six heats are
taken from pit furnaces per day, and
the melting period varies from 30 min-
utes to two hours, depending upon the
size of the charge. This is equivalent
to a melting time of from one to four
hours per 100 pounds of alloy. Roughly,
a pit furnace, fired by coke, should give
at least six heats of 100 pounds per 9-

hour day with an average melting per-
iod of 75 minutes.

The life of linings in pit furnaces
varies from four to 24 months, equiv-
alent to 400 to 1,800 heats, with an in-
dicated average of 1,000 heats. The life

of crucibles in pit furances varies from
28 to 100 heats as reported, with an in-
dicated average of 42 heats, equivalent
to about 2,500 pounds of metal. The
gross melting loss in pit furnaces varies
from 2 to 3 per cent., as reported, with
an indicated average of 2.3 per cent.
The net melting loss, assuming recovery
from dross and skims, may be taken as
about 1.4 per cent. On the whole, pit
furnaces may be regarded as fairly sat-
isfactory for melting aluminum alloys
from the standpoint of melting losses,

but they are slow in operation, trouble-
some to handle, and exceedingly inef-

ficient as to fuel. Taken by and large,
the pit furnace is not a suitable furnace
for aluminum-alloy melting in foundry
practice, in the opinion of the author.

Stationary crucible furnaces are used
to a considerable extent for melting

light aluminum alloys in loundry prac-

tice. They a:e fired by oil or gas. In

distinguishing between pit furnaces,

using a crucible for melting, and sta-

tionary crucible furnaces, for the pur-

poses of this paper, there are included

here, under the latter, all furnaces
whete a plumbago crucible is set in a

furnace made by lining an iron shell

with refractory material, The shell

may be set down partially in the pit,

or it may be above the level of the floor;

usually it is above the level of the floor

and built as a separate unit. The ca-

pacity of the usual stationary crucible

furnace is small. These furnaces are

built to take up to No. 600 ciucibles, but

Ncs. 60 to 100, with capacit'es of from
about 60 to 100 pounds of No. 12 alloy

are the most common sizes. The gen-
eral principle? that govern the most
economical size of crucibles, as laid

Fig. 3.—Crucible furnace, same as Fig. 2, tilted

as in pouring.

down by Gillet for brass melting, apply

in the melting of light aluminum alloys.

Crucible furnaces are run on intermit-

tent heats, and usually the melting
crucible is employed also for pouring.

After the charge is melted, the crucible

is lifted out of the furnace and taken

to the molds, and the metal is there

poured. In stationary crucible melting

there is ample opportunity for the pro-

ducts of combustion to come into con-

tact with the alloy during melting, and
contamination from the products of

combustion may occur that would not

be possible in iron-pot melting.

In tjie ordinary stationary crucible

furnace, the crucible is heated over its

exterior surface by the combustion of

the fuel, and the waste gases are dis-

charged through a hole in the furnace
cover. The flames are projected into

the furnace tangentially so that they

are given a rotary and upward motion
around the crucible, and the incandes-

cent gases are in intimate contact with

the alloy during melting. The design

of the usual stationary crucible furnace

is extremely simple. The ordinary fur-

nace consists simply of a sheet steel

shell, cylindrical in shape, lined with re-

fractory fire brick. One burner, set

near the bottom of the furnace and lead-

ing into the interior through a hole in

the shell and lining, ii employed ordin-

arily. The melting crucible is set on a
refractory block or stool placed on the

bottom of the furnace. The details

of design vary considerablv among dif-

ferent furnace makers. Some station-

ary crucible furnaces are built with
grate bars below so as to take solid fuel,

but this type is not employed to any ex-

tent for melting light aluminum alloys.

Fig. 1 shows the Monarch-type station-

ary crucible furnace.

In American practice, stationary cru-

cible furnaces are generally small units,

and such furnaces are ir. stalled usual-

ly in foundries of small output as single

units. They are rarely run in a battery

in aluminum-alloy foundry practice. The
capacities are greatly variable, Nos. 25

to 150 crucibles being reported, of which
the most common sizes are Nos. 60 and
90. These furnaces are lined generally

with a 4-inch lining inside the furnace

shell. Cast-iron, fire brick, and molded
clay covers are used on crucible fur-

naces, the last two having generally a

hole in the centre for the escape of the

combustion products. Both oil and gas
are used for fuels in these furnaces, oil

being the more common. Details ol

the burners used and the air supply can-

not be gone into here, but briefly, most
of the commercial furnaces use low-pres-

sure air. In actual installations, from
one to three furnaces are handled per

furnace tender, and from 110 to 200

pounds of metal are melted per hour,

as reported. The fuel consumption in

stationary crucible furnaces is variable,

reported figures varying from 0.54 to

15 gallons of fuel oil per 100 pounds of

alloy, equivalent to furnace efficiencies

of from 2.3 to 4.8 per cent. On the

whole, the fuel efficiency in stationary

crucible furnaces is low, and the excep-

tionally high efficiency reported is open

to question. As a rule, on the basis of

reported figures the fuel consumption in

these furnaces will vary from 10 to 15

gallons of oil per 100 pounds of No. 12

alloy, with an average melting cost for

fuel' of $1.

From five to 12 heats per nine-hour

day are taken from stationary crucible

furnaces in practice, and the melting

period varies from 30 minutes to one

hour, depending upon the size of the

charges. This is equivalent to a melting

time of from 45 minutes to three hours

per 100 pounds of charge. Roughly, a

stationary crucible furnace, fired by oil,

using a No. 100 crucible taking about

100 pounds of alloy, should give at least

seven heats per hour. The life of lin-

ings in stationary crucible furnaces var-

ies from three months to two yeais,

equivalent to 150 to 9,000 heats, with an
indicated average of 3,000 heats. The
life of crucibles in stationary crucible

furnaces varies from 18 to 100 heats, as

reported, with an indicated average of

49 heats, equivalent to about 2,900

pounds of metal melted. The gross
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melting loss in these furnaces varies

from 1 to 6 per cent., as reported, with

an indicated average of 3.6 per cent.

The net melting loss may be placed at

2 per cent. On the whole, crucible

furnaces, both stationary and tilting,

may be regarded as fairly suitable for

melting light aluminum alloys in foun-

dry practice, for some purposes but

they are v quite inefficient as to fuel, and

the melting losses are rather high.

Tilting Crucible Furnaces

Tilting crucible furnaces are used to

a small extent for melting aluminum
light alloys in foundry practice; they

are fired usually with oil or gas. In

distinguishing between tilting crucible

furnaces and tilting iron-pot furnaces,

both types are similar in design, but in

the former a plumbago crucible with a

molded pouring lip is used. The tilt-

ing crucible furnace consist's of an iron

shell lined with refractory material; it

is set on trunnions and fitted with the

necessary tilting mechanism. The small

units employed for melting aluminum al-

loys are always tilted by hand. The
crucible is suspended from the top of the

furnace so that it hangs down in the

interior, and the crucible is heated over

ite exterior surface by combustion of

the fuel. Tilting crucible furnaces are

built by a number of makers, but the

general features of desig-n are about
the same.

The capacity of the usual tilting cru-

cible furnace is small, a No. 80 crucible

being used considerably in foundry
practice. These furnaces are built in

various sizes to take up to No. 600 cru-

cibles, but extreme sizes, either large or

small, are not used commercially. Tilt-

ing crucible furnaces are generally run
on intermittent heats, although the

practice of using a molten heel may be
followed. When a charge is melted, it

is poured into ladles or pouring crucibles

for casting into molds.

The products of combustion may, or

may not, have an opportunity to come
into contact with the alloy during melt-

ing, depending upon the design of the

furnace. Generally speaking however,
there is more or less opportunity for the

combustion products to pass over the
surface of the liquid alloy during melt-

ing; this can be eliminated, on the other
hand, by changing the design. In most
tilting crucible furnaces, the products
of combustion are discharged from a
broken annular ring around the top of

the crucible and thence through a hole

in the furnace cover. If the waste
gases were led out through a vent in the

side of the furnace, the possibility of

gases coming in contact with the alloy

would be prevented. The method of
firing both in crucible furnaces and in

iron-pot furnaces is generally the same
when gas or oil is used. Some of the
tilting crucible furnaces put upon the
market by furnace makers arp built in

1,000 pounds of No. 12 alloy, but these
quite large sizes—to hold up to about
large furnaces are not used commer-
cially for aluminum alloys. The de-

tails of the ccnstuction of tilting fur-

naces are essentially the same as for

stationary crucible furnaces. Tilting

crucible furnaces using solid fuel have
been employed for melting light alum-
inum alloys in foundry practice, but
only to a small extent. Fig. 2 and 3 are
tilting crucible furnaces.

Scant data are available as to the

performance of tilting crucible furnaces
on aluminum alloys under foundry oper-

ating conditions, but in general the data
given above as to stationary crucible

furnaces apply here.

WILL INDUSTRIES HEREAFTER
LOCATE IN RURAL DISTRICTS

"What would you give, Mr. Manufac-
turer, if you could have a steady supply
of labor at your busy season, out of your
way in slack times, always consisting of

the same contented personnel, and living

happily on an income that is not entirely

derived from you? Wouldn't that be a

fairly satisfactory state of affairs?"
asks The Industrial Digest, New York.
"But perhaps your labor problem has

already been solved," the magazine con-
tinues. "Perhaps you are so much luck-

ier than the rest of us that you can al-

ways get the right kind of hands at the
right price whenever you want them. In
that case you needn't bother to read this

article, which is a discussion of a vision-

ary scheme for helping cure the labor
troubles of American industry, and at the
same time help solve the farm problem,
the problem of city congestion and per-
haps a few more of the difficulties of
civilization.

"The author of the idea is Henry
Ford. Mr. Ford's mind is productive of
many ideas for the solution of the
world's troubles. Not all of his schemes
are -regarded highly. But in discussing
any idea of his relating to the labor
problem it is worth while to remember
that Mr. Ford is a highly successful
manufacturer, and that his record for
success with his labor is hard to beat.

"Mr. Ford's scheme is this: Let us
combine factory work with farming. Let
us locate our plants in country neigh-
borhoods, and encourage our employees
to own and operate farms. With the
aid of modern mechanical methods they
will be able to finish their agricultural
duties in a short period every year, and
they will have the rest of their time for
factory labor. They will thus be stably
attached to the plant, able to make a
part of their living outside the factory,
and relieved of the monotony of contin-
ued work at one job.

"Is it feasible to locate industry i-

the country? Why not? A factory must,
in most cases, be on a railroad and con-
veniently located in regard to its sourc-
es of raw materials and its market; but
these conditions can be, and often are,
fulfilled in locations near good farm
lands.

"When large corporations create
towns in which their workers can live

they usually encourage the men to cul-

tivate little garden plots behind their

houses. There is a great difference of

course between a garden plot and a

farm, yet to urge workers to grow their

own cabbages is a step, however small,

in the direction of Mr. Ford's ideal con-

dition.

"If that condition could be made to

prevail, it would be wonderfully bene-

ficial for all hands. It would mean sat-

isfied, cheap labor for the manufactur-

er and a fuller happier existence for the

combined farmer and factory worker.

It is a vision for the future, and most

of us have all we can do to take care of

the present; yet if we are to make the

most of the present we must keep the

future, too, in mind. Mr. Ford's idea

may or may not be practical. It is at

least worth thinking about."

NATIONAL SAFETY COUNCIL MEET

The National Safety Council which is

a co-operative organization of men, in-

dustries and communities interested in

the prevention of accidents, will hold

their eleventh annual safety congress at

New Cass Technical High School, De-

troit, Mich., from August 28 to Sept. 1,

the programme being now complete. On
July 15, a printed copy of the en-

tire week's session, together with a

formal invitation from the Detroit Safe-

ty Council 'and supplemented by a per-

sonal letter from president Arthur H.

Young, calling attention to the points of

greatest interest during the five-day

programme will be sent to 150 000 ex-

ecutives and safety men representing

supervision over six million and more

workers in the United States and Cana-

da.

Indications now are that the 1922

Safety Convention will be the largest

and most complete in the history of the

National Safety Council. Never before in

the history of the organization has re-

sponse to invitations to participate in

the annual safety congress been so spon-

taneous, public officials, industrial ex-

ecutives, well-known authorities in re-

search, science and education, have vol-

unteered to appear on the programmes

to do their bit for national safety.

Complete discussion of the various

phases of industrial and public safety

will be had at the meetings of the twen-

ty different sections into which the coun-

cil's activities are divided. These meet-

ings will cover safety problems in the

automotive, cement, chemical, construc-

tion, metals, paper and pulp, packers and

tanners, rubber, textile, woodworking,

electric railway, public utilities, steam

railroads, mining, public safety, educa-

tional, engineering, drop forge, health

service and women in industry divisions.

The Ford Motor Company has extend-

ed an invitation to all attending the con-

gress to visit the huge Highland Park

plant of the company where 46,000 em-

ployees turn out 5,000 care daily.

While the council's activities are divid-

ed into twenty sections, one of these in

particular, that pertaining to metal in-

dustries, will be of interest to foundry-

continued on page 26)
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Discussion on Paper "American vs. British Iron"
Written Contribution to the Above Discussion on F. J. Cook's
Paper by Horace J. Young, F.I.C. Chief Chemist, the North
Eastern Marine Engineering Co., Ltd., Wallsend-on-Tyne, Eng.

"]% M R. H. J. YOUNG, F. I. C, wrote

V/ I that he agreed with Mr. Cook in

his opening statement that "The
average British engineer considers that

American grey cast irons of their res-

pective class are inferior in physical

properties to those of Great Britain."

The writer thinks Mr. Cook has been

generous in the way he has put it. Af-

ter all it is a scientific matter, not a per-

sonal one, and it does nobody any harm
to be plainly told that they are not do-

ing quite so well as they appear to be-

lieve. As a matter of scientific fact

American foundry literature frequently,

nay, commonly, talks about very ordin-

ary results as if they were things a little

marvellous. Britishers have plenty to

worry about and plenty to learn from
America but on this particular point the

American has something to learn from
us.

Over in England we have two schools

of thought upon the subject of what
causes good tests. One of these schools

puts forward the theory that some pig

irons possess unalterable properties

which are inherited by the cast iron made
from them, while the other school of

thought will not admit this— as a prac-

tical proposition affecting practical

work—without scientific proofs. Mr.
Cook, as is evident from his paper, be-

longs to the former school while the

writer belongs to the latter.

Let America hesitate before adopting
and applying this doctrine of inherent

properties. Let her demand substan-
tial and tangible evidence of it. As a

scientist I put forward the following
statement as one which cannot, I believe,

be scientifically controverted: "In this

country there are a good few people who
will argue unendingly upon the exist-

ence of inherent properties in this or

that, generally nameless, pig iron but
never yet has anyone put forward a full

record of many heats of two
grey cast irons of precisely

similar ultimate . composition, one
iron giving high tests and the

other low tests, with nothing to account

for the difference save some inherent

property in one or more of the pig irons

used in the mixtures.

Few people appear to realize that a

research on these lines would be a very
large piece of work. The writer frank-

ly admits, after eleven years of iron-

foundry practice, that he does not, at the

moment, see how to set about it.

He has tabulated records of the ulti-

mate anaylses of several thousands of

test-bars and out of all that number he
has not yet found two bars of precisely

similar composition—this is speaking on-
ly of combined carbon, free carbon, sili-

con, phosphorus, sulphur and manganese
and is not taking into consideration the

many other elements which could be es-

timated, apart from those which could

not. Hence it is well to thoroughly ab-

sorb the fact that it is amazingly diffi-

cult to produce two cast irons of precise-

ly similar ultimate composition, and it

may be coupled with another fact, name-
ly, that the correct analysis of cast iron

is one of the most difficult problems in

analytical chemistry.

It may be taken as proved that very

seldom indeed do two test bars of cast

iron possess precisely similar composi-
tions; rarely ever, if they are cast from
the same ladle; hardly ever, if they are

cast with surface metal; probably never,

if they are cast from different ladles or

lifferent mixtures.

A further difficulty, and an enormous
one, is that of melting and casting two
mixtures of iron under precisely similar

conditions. The writer has for some
months worked a cupola, with trained as-

sistants standing at every point with
every possible control apparatus and in-

dicating instrument, yet he could not

guarantee tomorrow to get precisely the

same results from the same mixture of

iron as he got last week—the word
"precisely," as used here, must necessar-

ily be taken to indicate such precision

as will satisfy the requirements of scien-

tific research.

How can one measure, far less control,

the volume and pressure of air passing
into the cupola every minute of the run?
What instrument will accurately meas-
ure air passing at the rate of that of

the air supply to a cupola ?

Again, how can one control the height

of the bed from the beginning to the

end of the blow ?—control it well enough
for average works purposes, perhaps;

but well enough to say with scientific ac-

curacy that on each occasion it rema ;ned
the same throughout, no.

Atmospheric conditions must be taken
into serious account, direction and
strength of wind, barometric pressure,

aqueous vapour saturation and tempera-
ture of the air—all of which are impor-
tant matters and probably account in no

few cases for the mysterious times when
the foundryman says "my cupola is

working slow, or cold, or hot Or fast to-

day."

The rate of passage and the length of

passage of the molten metal through the

incandescent coke are very vital factors.

One pTg iron, by reason of no inherent

properties, may behave differently to an-

other pig iron and by so doing gives

mysteriously different results. Such re-

sults may be, and very often are, caused

by different size pieces of metal, by a

difference in the condition and nature of

the surface or in the amount of surface

area, or in the way the pig iron

was cast; also by the amount of combin-

ed carbon and of graphite and finally by
its general composition.

The effects of temperature, time,

mass and composition during the per-

iod the metal is standing in the ladle are

very vital things almost impossible to

control. It will be found that test bars

cast with metal taken anywhere near the

surface of the ladle have never the same
ultimate composition as that of the main
mass of metal in the ladle. The author
possesses hundreds of analyses of test

bars cast-separately-from-the-main-cast-

ings compared with test bars cast-at-

tached-to-the-main-castings; in no in-

stance are comparisons or the physical

tests of the one comparable with or rel-

ative to the other. The test bars cast-

separately, from the metal near the sur-

face of the main ladle, differ most fan-

tastically and their composition cannot
be accurately predicted. It has long

been the writer's opinion that the great-

est stumbling block to America's pro-

gress in ordinary grey cast iron is their

tapered test bars cast-separately.

Control of casting temperatures and of

cooling conditions present other difficult

problems and it would be possible to go

on enumerating further difficulties with-

out serving any further purpose It

should, however, be evident to everyone

that proofs of the inherent properties of

pig iron are lacking as indeed are proofs

of many of the things that we believe,

or disbelieve, about grey cast iron.

For years the writer has used anj and

every pig iron that has come his way,

choosing them by composition and by
price. If he requires the composition

possessed by certain cold-blast irons he

has to buy them unless he succeeds in

obtaining that composition without the r

use. He has not yet observed any inher-

ent property in any pig iron—admittedly

there are many brands that he has had

no experience of—when he does observe

it he will set to work to produce and p

lish the proofs of its existence. In the

meantime he feels certain that any aver-

age American foundry could produce pre-

cisely the same results as any average

English foundry, each using their own
irons and each observing the ultimate

composition of the pig iron and scrap

iron and controlling that of the cast

iron. He feels that there is no difficulty

at all about it and he himself would,

with the greatest possible confi-

dence, undertake to prove it without any

question of pig iron possessing, or no;

possessing, inherent properties.

Of course the American foundryman,

like his British brother, will need to put

behind him all prejudice regarding com-

position. There are two subtle facts

which American foundrymen can easily

make better use of than ha? the average

British foundryman. Firstly, scrap ron
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or remelted iron has a different com-
position to that which it had before it

was melted in the cupola; secondly,

many of the best cold-blast or semi-cold-

blast or white pig irons have different

compositions to any other pig irons

—

these two facts contain many lessons of

value to the enquiring foundryman pro-

vided he will bury his prejudices.

It is more difficult to get a high

strength from grey cast iron containing

over, say, 0.6 per cent, of manganese
than from an iron containing rather less

—other things being equal in each case.

It is more difficult to get a high strength

from grey iron containing less than, say,

0.09 per cent, of sulphur than from iron

containing rather more—other things be-

ing equal in each case. To a greater or

lesser extent can similar remark s be

made concerning carbon, silicon and
phosphorus. The length and breadth of

the subject are almost infinite and our

present knowledge is very minute, but

if che foundryman insists upon working
upon a range of composition from which
it is more than usually difficult to get

high tests then he will be unlikely to get

them in the ordinary run of events.

Mr. Cook puts before you the highly

interesting phenomenon of the phosphide
(and sometimes phosphide-cementite)

network as discovered by him and the

late George Hailstone. Here is not the

place to discuss the explanation of the

network structure as given by those au-

thors, sufficient to say, firstly, that poor

network is usually associated with poor
physical tests and vice versa, and, sec-

ondly, that the writer has had many in-

stances of both poor and good network
arising out of perfectly tangible explan-

ations such as, for instance, a wrong sul-

phur-manganese balance which balance,

at the point of equilibrium, is hardly to

be detected by ordinary anaylsis. On
the other hand the writer has never seen

proofs of poor and good network being

caused by inherent properties of the pig

iron used nor has he ever seen any paper
which satisfactorily, exhaustively and
scientifically proved a case of this kind.

In conclusion, therefore, the writer ex»

presses his opinion that the inherent

property theory, even if correct, is no ex-

planation as to why the tests of Ameri-
can cast iron are on the low side and he

believes that just as high tests could be

got from average pig irons as from aver-

age British pig irons—this being true

in all cases save those where it is absol-

utely imperative to obtain the particular

composition possessed by one or other

brand of iron. American or British, and
where it cannot be obtained by the use

of other brands.

Undoubtedly in our present stat°

knowledge about cast iron we must be

prepared and willing to revise our pres-

ent ideas—but only upon the most reli-

able and exhaustive evidence.

Extremes of thought have led to ex-

tremes in practice, and occasionally

American practice gives one the idea that

it is a little on the extreme side—low
sulphur and high manganese, for in-

stance, are quite reasonable propositions.

but, except in extreme cases, there seems
to be no advantage to be got from tx-

tremely low sulphur or extremely high
manganese, or vice versa, while in ex-

treme cases, where such compositions
must be worked, one frequently meets
with trouble.

This contribution is by no means a cri-

ticism of Mr. Cook's paper but is sent

solely with the idea of stimulating inter-

national discussion and thought upon a

subject of great interest. Mr. Cook and
the writer have compared notes before
now and find remarkably little to argue
about when we get down to rock bottom
—to get there and to know when you
have got there are scientific problems in

themselves.

Dr. Moldenke's Opinion on the Subject

THE CRITICISM of American
castmgs contained in Mr. Cook's
highly interesting paper is

unquestionably merited, but the
conclusions a.e unfortunately based in

greatest part on iron made here during
the war. Those days are still a night-

mare to our foundrymen, who had to use

inferior pig irons when they could get
pig iron at all; bad to melt with coke
made from the sweepings of the coal

mines, use inefficient men who called

themselves molders, and work with or-

ganizations that were shot to pieces. One
has but to compare the present day sul-

phur content in our scrap with that be-

fore the war to understand what has
happened. However, apart from the de-

plorable metal situation we f'nd our-

selves in, and which is bound to become
worse as time goes on and the war cast-

ings find their way into the scrap pile

in increasing quantities, our general

practice undoubtedly is to make softer

and weaker castings than our British

cousins. The reason is not hard to find.

Europe makes castings to last. America
makes them to. machine easy. Europe
does not pay machinists American
wages. America does not want a machine
to outlast its usefulness particularly. We
do not point with pride to a lathe or

planer of fanciful design, painted in

green and striped with gold, possibly of

1868 vintage, which is still too good to

scrap. On the other hand, however, our
foundry foremen may not have the satis-

faction their British brethren enjoy when
they make reply to the regular machine
shop "holler" about hard iron. So much
for the divergencies in practice made
necessary by circumstance, and impos-

sible of change in either British or

American foundries.

That British furnaces run slower, and
hence give better—and as I claim, less

oxidized—pig iron than American fur-

naces, is undoubtedly true, for British

irons would otherwise not have had as

high a reputation in Germany as they

enjoy. Again, our New England foun-

drymen would not be so desirous of get-

ting scrapped English cotton-spinning

machinery for their mixtures. However,
we still have furnaces which make fine

iron, and produce lines of castings equal

to any in the world. Americans are

prone to publish their failures freely in

the belief that this stimulates discussion

leading to overcoming the difficulties,

and opening avenues for invention and

advancement. I have myself more than

once run across parts of machines built

in Europe, the broken pieces of which

showed just as healthy shrink-holes as
our castings. We have all of us still a
lot to learn.

When it comes to a discussion c
mechanical testing, I must confess that I
am somewhat puzzled at the summary
of British pract.ee, as presented by Mr.
Cook. With us here, the Keep method
is considered so antiquated that it may
only be found sporadically in stove shops
as yet. With all due respect to the at-
tainments of Mr. Keep, whom many of
us remember and whose friendship we
valued highly; none the less his useful-
ness as a guide ended when he refused
to adjust himself to the, for him, un-
comfortable facts brought out by foun-
dry metallurgy. Possibly it is this
study of cast iron in the light of the en-
gineer, rather than as engineer and met-
allurgist, that makes me wish Mr. Cook
had explained why Britain still uses
square and flat bars, cast horizontally
rather than round ones cast vertically.
You have only to do as I have done—slice
the flat bar into three, longitudinally,
and test each unit, to see how different
the metal at the corners and edges is

from that in the middle. We still have
left one branch of the foundry industry
using a flat bar, and this industry is now
considering the advisability of getting
up to date.

Looking over some of the strengths
quoted by Mr. Cook, with analyses given,
we are rather prone to explain the re-
sults by the remarkablly low silicon-con-
tent combined with pretty low total car-
bon conditions. We get the same strengths
here under the same conditions. That
you do this regularly, and we but spor-
adically, and only when wanted, entitles

you to our best congratulations. We wish
we could do this all the time too and have
peace with our machine shops.

As to the tensile test, it seems that
the engineer—used to working with the
elastic limit of materials—needs must
have its values in tensile strength fig-

ures to understand them, even if he has
to convert these figures later to trans-
verse strengths. The foundryman, on
the other hand, knows that cast iron is

rarely used under a direct pull, but has
to stand bending application. Hence
he naturally gravitates to the transverse
test. Yet this is really a tensile test of
the outer fibres of his bar. Mr. Cook
has mentioned my objections to the ten-

sile test as our machines are not reli.-ible.

This has changed very much for the bet-
ter, as our present day machines are
arranged for a cast iron test piece with
proper threaded ends as called for by the
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now universally used "Arbitration Bar"
of the American Society for Testing Ma-
terials, and the American Foundrymen's
Association, jointly. Formerly a bar of

cast iron was simply inserted in the "V"
grips of the machine, and the results al-

most always came out low.

The question of a proper "Internation-

al Test Bar" is now being studied here

carefully, and it is to be hoped that early

conferences may take place looking to-

ward interchange of facts and thoughts

between Britain and ourselves, this to

extend to the other European nations as

rapidly as they may be willing to co-op-

erate.

Mr. Cook is unquestionably right in

holding that we have over-rated the bad
effects of sulphur. Possibly this is so

for just the reason of our weak castings

as against their strong ones. At any
rate, we here fear the effect of shock,

and this is notoriously connected up with

the sulphur content. We have now be-

come alive to the importance of oxidiz-

ed metal as being far more dangerous

than high sulphur, and knowing more of

rat'onal cupola practice now than we did

some years ago, our sulphur has gone
higher without serious consequences be-

cause our better melting practice has al-

lowed this. As Mr. Cook has not touch-

ed upon this phase of the foundry prob-
lem, it is not easy to follow his studies

on the physical structures of cast iron.

In addition to the anaylsis—oxygen be-

ing unfortunately not yet part of a reg-

ular analysis—a diagnosis of the iron

for pig and scrap proportion, the melt-

ing history, approximate pouring tem-
perature, and other things are necessary

to understand the product made.
We are very much indebted to Mr.

Cook for giving us the present status of

British practice with regard to cast iron,

known only to those of us who have been
over there recently. His remark that

even over there the furnaces are begin-

ning to force production, and thereby
lpwering the quality of their product,

leads me to think that possibly some day
the foundrymen will force the production

of better iron by paying for it, and
eventually the sheep will be effectually

separated from the goats in furnaeedom,
so far as the foundry is concerned.

Probably such information will ex-

plain to British foundrymen some of the

reasons for the production of some cast-

ings of poor quality during that critical

period in world history when it seemed
that the map of Europe was to be re-

designed to suit the central powers.

What Steven B. Phelps of Pittsburgh Thinks

THE PAPER on American versus

British grey cast iron by Mr. F. J.

Cook is very interesting. The pa-

per contains many statements, however,

that American foundrymen and engin-

eers know to be incorrect if it is inferred

that the inferior castings cited represent

standard American practice.

The statement is made that large

quantities of machine tools sent over to

England during the war had very poor
wearing qualities and that it was said

that "the cast iron was so soft as to be
easily cut by a pocket knife." Those
pocket knives must have been made from
that recent American invention "stel-

lite."

Certainly castings of the grade men-
tioned were not made in foundries which
generally supply the machine tool trade,

and they muse have been made by foun-

dries unfamiliar wtih the requirements
of machine tool parts.

The following statement is also made:
"Recently, some improvement has been

noticed, attributed partly to wider bear-

ing surfaces, and the application of chills

on wearing parts, combined with the use

of semi-steel."

The writer was the melter in a foundry
in a machine tool center several years

before the war, and melted 50 to 60 tons

of iron per day for the machine tool

trade. Several grades of iron were
made, as well as semi-steel for parts sub-

ject to wear. In addition, chills were
used very liberally on surfaces subject

to excessive wear. The grain of the iron

and its hardness received special atten-

tion and frequent trips to the machine
shop were customary as one method of

keeping in close touch with the quality

of the products. The practice mentioned

was not an innovation at that period,

hut was general practice. The writer

has seen the same care taken in other

foundries making machine tool castings.

As to castings breaking, that is news
also, as I never knew of that being men-
tioned as a foundry problem.

Quite a number of new foundries and
machine shops were started during the

war, and all kinds of foundries were ask-

ed to make castings regardless of their

knowledge of the required products. That
no doubt resulted in products in many
lines being made below the usual stan-

dards.

The emergencies of the war not only

brought many novices into industrial

business, but it interfered seriously with
the quality of the output in industries of

long standing. Coke, sand and metals
were extremely difficult to obtain and
the grade was often unfitted for the pro-

ducts that had to be made regardless of

standards.

The writer was superintendent of a

foundry during the war which was asked
to make castings for a machine tool com-
pany. The mixtures used in that foun-

dry were not suited for machine tool re-

quirements. It naturally occurred to me
then that machine tool companies would
have difficulties, if they were obliged to

buy castings of any foundries that could

make deliveries regardless of their lack

of the special knowledge needed to pro-

duce strong machine tool castings with

good wearing qualities. For long per-

iods I had to forget about mixes for our
castings, and mixed mostly by fracture

and observation of the product as it was
useless to get an analysis for we could

not get the proper pig iron. The analy-

sis of one carload of coke showed 20 per

cen'. ash and we had to use it or shut

down. If we had shut down we would
have lost our force for the labor tu"^

over was very high anyway, so we used

the coke for several days and specialized

on the "stand'ng order" for scrap.

NATIONAL SAFETY COUNCIL MEET
(Continued from page 23)

men. This is being well taken care of

as the following will show:

Me'als Section

Chairman, J. R. Mulligan,

Safety Inspector, Bethlehem Steel Co.,

Bethlehem, Pennsylvania.
Vice-chairman, J. A. Northwood,

Safety Engineer, Cambria Steel Co.,

Johnstown, Pennsylvania.
Secretary, Walter Hart,

Safety Inspector, Jones & Laughlin Co.,

Pittsburgh, Pennsylvania.
First Session

Tuesday Morning, August 29, 9.30 o'clock.

Program
1. Report of chairman.
2. Report of secretary.

3. Reports of committees.

4. Appointment of nominating com-
mittee.

5. Addresses:

(1) Outstanding Features of the

Safety Movement in Iron and Steel, 1910-

1919, Dr. L. W. Chaney. U. S. Bureau of

Labor Statistics, Washington, D. C.

(2) Safety in Electric Furnace Oper-
ation, E. T. Moore, Electrical Engineer,
Halcomb Steel Company, Syracuse, N. Y.

Information can be received from G. E.

Wallis, Director of Publicity, National

Safety Council, 168 North Michigan
Avenue, Chicago.

Second Session

Wednesday Morning, August 30, 9.30

o'clock.

Program

1. Report of Nominating Committee.
2. Addresses:

(1) The Safe Handling of Gas at the

Blast Furnace.

(2) Safety in Crane Repairing.

Joint meeting of automotive, drop
forge, and metals sections, Friday 9.00

a.m.

Link Belt Company, 910 S. Michigan
Avenue, Chicago, with Canadian plant

and office at 265 Wellington St. West,
Toronto, are distributing a neat cata-

logue with 32 pages entitled "Link Belt

Conveying Machinery for Foundries,"

which is just off the press. This com-
pany has been building conveying

machinery for foundries since 1889 and

some of this earlier equipment is still in

active use. Out of these years of exper-

ience they have built up a fund of knowl-

edge which has been incorporated in this

book. They invite foundry superintend-

ents or anyone interested in the subject

to write for a copy. It is well illustrated

and the entire contents are for the bene-

fit of the foundry business.
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Wonderful Drawing Power of A Magnetic Pulley
Actual Test of Drawing Strength of Bar Thrust Against Magnetic
Pulley Holding Up Six Men, While the Seventh Was Suspended

From the Nails in His Shoes

MAGNETISM is a force, of which

we know even less than we do of

electricity, of which, Thomas
Edison says: "We know nothing." We
know how to produce electricity, so like-

wise we know how to produce magnet-
ism. That the two have certain char-

acterises which are derived from the

same source we have reason to believe

The natural loadstone or magnetic iron

ore is, in all probability charged with
electricity, yet while electricity will

travel over either copper or iron wire
it will magnetise iron but not the cop-

per. While copper has many advan-
tages over iron as a conductor of elec-

tricity it has no attraction for a mag-
net. These are just a few of the pe-

culiarities of these wonderful forces,

which no scientist has been able to de-

scribe in any better way than to refer

to them as phenomena. However,
scientists have learned how to capture
these forces and utilize them for the

service of man. They have learned how
to charge ferrous bodies with electro-

magnetism so that it will remain mag-
netised and they have also learned how
to use similar bodies as mediums
through which to convey the electro

magnetic current without having per-

manent effect on the medium. Thus a
pulley may be connected to the current

and it will attract anything of a ferrous

nature while having no attraction for

anything non-ferous. As soon as the

current is turned off, it has no attraction

for either. By this means it is possible

to utilize this force in separating the

two substances. Were it not possible

to make this pulley of a material which
"would convey magnetism while not be-

coming magnetized itself this could not

be so readily done. Like electricity,

magnet'sm is very powerful, but unlike

electricity it is harmless. It has no at-

traction for human flesh and blood and
can be handled in connection with mag-
netizing machinery without fear be it

ever so powerful.

Strength of Magnet

If a machine of this type using a

magnetic pulley is contemplated the

question might be asked:

—

What is the strength of a magnetic
pulley?

Here is a forceful answer.
The Dings Magnetic Separator Com-

pany, Milwaukee, Wisconsin, photo-

graphed seven men suspended from a

Dings Pulley to vividly illustrate its re-

markable magnetic strength.

The only support of the man hanging
head downward is the attraction of the

pulley for the iron in his shoes. The
area of the iron bar in contact with the

pulley is very small, yet the total weight

of the six men suspended is about 1000

pounds.

The Dings Company states that a pul-

ley must possess the great magnetic

power that this test demonstrates in

order to be effective at all times in re-

moving iron from conveyed material}.

The necessity for this is explained by

the fact that in attracting fine particles

of tramp iron through a heavy load of

conveyed material a magnetic force suf-

ficient to directly support an enormous
load is required.

places, but the magnet is the real soul of
the machine and upon its ability to per-
form its function properly depends the
success of the magnetic separator.

When it is considered that the surface
of the pulley is curved and that only a
narrow streak along the center of the
bar shown in the illustration is in actual
contact with the pulley it will be realized
how great is its drawing power. The
man hanging by his shoe pegs would
appear to be the most remarkable fea-

ture, but small as is the surface of the

Nothing to hold up this half ton of humanity but the attraction of the
magnetic pulley for the crow bar and shoe pegs to which they are

hanging.

Magnetic separators are for two pur-

poses, one is to remove undesirable iron

or steel from non-ferrous turnings while

the other is for saving good iron from
refuse about the foundry. In either case

the iron or steel is attracted to the

magnet.

It is easy to understand that iron will

adhere to a magnet but not so easy to

realize that it will do a lot more than
adhere. It will be drawn for a consider-

able distance out of a conglomerate
mass of other material.

A magnetic separator is a machine
which does a number of mechanical
movements such as delivering the differ-

ent kinds of material to their respective

ends of a few shoe pegs, he probably

has a much greater surface actually

pulling on him than would be the aver-

age for each man hanging on to the bar.

Sure to do the Job
Obviously a magnetic separator would

thoroughly separate iron from any other

material and would be a great saver of

good iron which too often goes to waste
as well as making inferior brass and
bronze turnings equal to new material.

Every brass foundry of note has a

magnetic separator but there is a sur-

prising number of iron foundrymen who
do not seem to realize what they could

save by its use and how soon it would
pay for itself.
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A New French Electric Furnace for Steel Foundry
Constructed With an Idea of Insuring Good Purification by
Direct Passage and Uniform Distribution of the Current Through

the Metal and Slag.

^""^HE GREATLY increased applica-

tion of electrometallurgy has di-

rected fresh attention to the dif-

ferent types of electric furnaces cap-

able of being successfully employed

for melting and refining metals.

Many types of furnaces have already

been adopted in industrial practice and

have been widely installed.

The furnace described in this paper,

the idea of which is due to T. Levoz, a

French metallurgist, presents certain in-

teresting features, and illustrates one of

the latest French developments in this

field. The use made of it during the

war for the production of high speed

steel demonstrated the principles on

which it is constructed and which we

shall briefly describe.

The refining of a steel bath is effected

by the action of the slag, of a fixed

composition, on the molten metal. This

action is made up of several reactions

which require for their realization cer-

tain conditions already laid down by

Prof. Campbell in the course of a meet-

ing of the British Iron and Steel Insti-

tute, when the first practical trials of

electric furnaces were being made.

The slag must be brought to a high

temperature, as this temperature and

the resulting fluidity combine in facili-

tating the refining reactions. The ra-

pidity of these reactions, indeed, increas-

es with the temperature, the increase

being much more than proportional.

The great fluidity maintained in a

basic slag and the formation of calcium

carbide by the action of the arc upon the

limestone slag are two conditions which

favor desulphurization.

The thorough rabbling of the bath is

indispensible, as it is necessary that

every part of it in succession shall be

brought in contact with the slag so that

it may free the metal of its impurities.

This rabbling must be secured by a suit-

able distribution of the current.

For this reason Prof. Campbell laid

stress upon the following important

points, the realization of which appeared

to him essential:

The furnace should be closed as much

as possible and should be of the simplest

possible construction; the furnace should

be entirely separated from the electric-

al fittings of the generators and trans-

formers, which should be maintained at

their highest capacity in order to in-

crease the power of the installation; the

wear of the refractory materials of the

linings should be saved by applying the

heat at the center of the bath, and those

of the roof by protecting them from the

direct radiation of the arc by the elec-

trodes themselves; the slag should be

given as large an area as possible so

as to increase the refining surface; and

By R. SYLVANY.

the temperature of the slag should be
maintained above that of the steel, so as

to secure fluidity and facilitate the high
basicity required by an intensive refin-

ing process.

Prof. Campbell also divided the use of
a homogeneous and solid hearth, and
with this view, recommended that elec-

trodes should not be allowed to pass
through it. On the other hand, Dr. W.
Borchers, who was one of the pioneers
of electrometallurgy, was speaking of

the satisfactory results obtained by this

latter type of furnace. The principle

of this, the Girod furnace, was based on
a combination of the resistance arc fur-

nace, the slag covering it forming an
electrolytic conductor, the metal con-
stituting the resistance and the current
being distributed by one or several car-

bon electrodes traversing the roof and
by multiple contacts passing through the

bottom. There was no question of the

solidity of this furnace. The advant-
ages arising from a uniform distribu-

tion of the current, effected by the ar-

rangement of the contacts passing
through the bottom, constituted one of

its essential characteristics, namely,
that of insuring the efficacy of the
furnace's refining action.

The section and length of these con-

tacts were such that no one of them
could carry more than a certain frac-

tion of the total current without becom-
ing overheated and, consequently, with-

out its resistance being excessively in-

creased. The regulation of the temper-
ature and resistance of each contact was
effected by cooling the hollow extremi-
ties by a water circulation system. Cer-

tain inconveniences were thus remedied,
and as a result of the uniform arrange-
ment of the contacts round the prolonged
aves of the carbon electrodes the advant-
age of a uniform rabbling of the bath
was obtained. Prof. Campbell's one ob-

jection thus disappeared; moreover, the

results already obtained at that time
demonstrated the furnace's merits.

Life of Lining

When regularly working, the lining,

which was chiefly composed of burned
dolomite, withstood at least 80 heats.

The bottom of the furnace stood 120 to

160 heats without repair and had then
lost 100 millimeters in thickness. With
charges of molten metal the lining could
stand 200 operations, and the roof about
20 to 35. The wear of the other parts

of the furnace was comparatively slight

and the consumption of carbon elec-

trodes was from 12 to 15 kilograms per
ton of steel.

The principles adopted in the Girod-
type furnace, which was also to be adop-
ted in the Keller-type furnace with a

better distribution of current, thus

marked an advance in the construction

of electric furnaces.

In the Keller-type furnace the distri-

bution of the current in the bath, in-

stead of being merely carried round a

certain number of contacts, was effected

over the whole depth of the bath by
means of a bundle of iron bars sur-

rounded by refractory clay which form-
ed the furnace bottom. The current was
introduced by a large carbon electrode

rectangular in section.

As in the Girod-type furnace, the in-

tensity of current necessarily was high,

as it had to reach 3,000 amperes; but

this high intensity had fewer disadvant-

ages as the current was better distribut-

ed and the electric resistance in the large

single electrodes and in the conducting
hearth was not as great. The difficulty

of water cooling and of overheating of

the carbon electrodes was avoided.

The principles laid down by Prof.

Campbell therefore were observed in

this furnace, notwithstanding the fact

that the conductors passed through the

hearth.

On the other hand, it might be object-

ed that they were not followed in the first

furnaces of the Heroult type, in which
the better basic action was counteracted

by the imperfect closing of the furnace,

which was opened by three lateral doors

and had two electrodes passing through
it from the roof. Nevertheless the ef-

fectiveness of the furnace was not as

great as it might have been, although

the rectangular surface of the bath was
extended, because of the action of the

arc being concentrated only in the vicini-

ty of the electrodes. The intensity of

the current alone was greatly reduced.

The rectangular section, therefore, was
unsuitable and at Remscheid it was re-

duced only to the zone of action of the

arcs. The circular form introduced by
Nathusius seems to be preferred, and it

was this form of section which Heroult

adopted for the 15-ton furnace which

he built in the United States.

A New Type of Furnace

All these considerations led the in-

ventor previously mentioned to produce

a special type of electrical furnace, in

which the principles already indicated

were further developed and the various

defects were minimized.

He sought on the one hand, to secure

rapidity of fusion and on the other to

insure good purification by making the

current pass as directly as possible—but

at the same time with uniformity of

distribution—through the metallic mass
and the slag, the furnace being simple

in construction strong and well closed,

without excessive current necessary.
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For this purpose he constructed a

close crucible with only one opening for

charging the material and the additions

and for pouring the finished metal. He
also placed the large carbon electrode

in a sheath to obviate air currents in

the space left free between the electrode

and the roof. Thus he facilitated a better

basic action.

Moreover, certain trials made for the

first time at the electric power station

of the commune o: Jambes in Belgium

enabled him to discover the possibility

of placing electrodes in the lateral lin-

ings of the crucible without their being

affected by wear at that level.

In fact, as the lateral linings of the

furnace presented a larger surface than

that of the hearth (bottom) the number

of iron conductor bars embedded in the

linings can be increased so that their

section can be lessened.

Thus a strong magnesite bottom can

be composed which resists the action of

overheated metal much better than an

armored hearth.

Wires of 6 to 10 millimeters were

found sufficient to obtain currents of

1200 to 1500 amperes at 85 volts cap-

able of developing the temperatures nec-

essary for the purification of the entire

mass notwithstanding the depth of the

bath.

The electric resistance of the conduc-

tor electrodes thus constituted is almost

negligible, for, as has already been

pointed out, the surface of the linings

permits bringing into play a consider-

able number of wires equivalent to such

a large conductance section that, without

taking account of the conductivity of the

bottom, the loss is already practically

nil.

The use of small section metal con-

ductors, tends to produce a more uni-

form circulation of the electric current

than the use of large section conductors,

and the large surface of the positive

carbon electrode is well utilized owing

to the excessive splitting up of the cur-

rent at the surface of the bath.

The slag is highly and uniformly heat-

ed throughout its surface, and its tem-

perature may be raised to the point re-

quired to secure good fluidity and in-

tense chemical action.

Two Rows of Electrodes

To facilitate the process of refining

still further the inventor was led to

adopt a special device which consists

in introducing two rows of superim-

posed lateral electrodes, the lower ones

being termed fusion electrodes and the

upper ones refining electrodes.

The fusion electrodes, which vary in

number with the capacity of the furnace,

are formed by a bundle of pure iron

wires imbedded at the base in a mixture

of magnesia and tar and united at the

top so as to give a good contact with the

metal contained in the crosswise chan-

nels arranged in the furnace hearth.

These electrodes are joined in series

by a copper bar, which is itself connect-

ed by cables to the negative pole of the

current transformer. The refining elec-

trodes, which are placed on a level above

that of the others, facing the slag, are

also variable in number according to

the capacity of the furnace.

A special device enables the current

to be taken from the fusion electrodes

and afterwards from the refining elec-

trodes, or alternatively from both rows
of electrodes at once.

The number of wires forming the el-

ectrodes, as also the section of these

wires, varies with the capacity of the

furnace. The wires of the fusion elec-

trodes have always a larger section than
those of the refining electrodes.

In every case the current enters by a

large vertical carbon electrode passing
through the furnace roof, its horizontal

section being half that of the furnace
crucible.

When direct current is employed this

large positive electrode is hollowed out

and forms a heat reflector; moreover,
the oxygen of the bath is liberated and is

carried to the positive pole instead of re-

maining in the bath and oxidizing it.

The furnace proper consists of a steel

plate body with a nonconducting refrac-

tory lining and fitted with a cover. Hol-
low trunnions, through which the con-

ductor cables pass, enable the whole ap-

paratus to be tilted.

In this furnace the current always
passes through a layer of relatively thin

metal, which enables currents of much
lower intensity to be used. An intensity

of 1500 amperes is not exceeded, never-

the less the temperatures obtained are

diffused throughout the entire mass of

the slag and metal.

As was mentioned at the beginning of

this paper, this furnace was employed
during the war in the production of

high-speed steel. It was installed at the

Jarville works of the Eclairage Electri-

que Co., near Nancy, now amalgamated
with the Thompson-Houston Co. The re-

sults obtained appear to indicate that

with continuous working and by treating

1000 kilograms per heat with an amper-
age of 3000 at 80 volts it would be pos-

sible with one furnace to obtain an out-

put of eight tons per day by deoxidizing

the metal obtained from a converter.

LOTS TO LEARN YET
The rustless and acid proof alloys

which have been featured in the last

few issues of this paper will undoubted-
ly be developed into much greater use-

fulness than at the present. None of

the metals which are used in the alloys

are new to the metallurgist but their

adaptability to ordinary engineering

feats is just beginning to be appreciat-

ed.

Metais, which for many years had
been of interest only to the scientist

and to the laboratory investigator, are

now used with signal success in the

making of articles of high value in the

industrial arts. Chromium is one such

metal, and, alloyed with nickel, it

forms the basis of many alloys used

where high temperature conditions are

encountered. Carbonizing boxes, an-

nealing pots, lead pots and similar ar-

ticles are subjected to the action of ex-

ternal heat, and it is desirable that the
materials from which they are made
should possess a number of character-
istics, such as the power to resist the
action of either oxidizing or reducing
flames; resistance to the action of me-
tals and salts and toughness under high
temperature conditions, even as great
as 2,500 degrees F. It is also desirable
that the material should) be soft enough
for machining.

The physical qualities of the alloy
closely resemble those of steel even
when heated. The metal machines sim-
ilar to a medium high carbon cast steel,

yet, when machined, does not oxidize
or rust, but maintains for a considerable
time its grey appearance. Unlike steel,

too, it does not become porous when
heated, and when used for carbonizing
boxes this property tends to the con-
servation of the carbonizing compound.
The life of the boxes depends, of

course, upon their size and thickness, as
well as the temperature to which they
are subjected. Life runs of about 3,-

500 hours are common.

The life of nickel content alloys when
used for containers of molten metals or
salts to some extent depends' upon the
percentage of nickel. In this alloy the
nickel content is low and a scale is

formed when heated in the air. By
producing the scale artificially in the in-

terior of the pots it is possible to pro-

long the life very materially.

Manufacture of Nichroloy Products

Naturally enough, when the product
has to withstand high temperatures in

the performance of its duties, its manu-
facture involves the use of higher tem-

peratures to secure fusion and in the

electric furnace is found the most suit-

able means of melting.

In the making of nichroloy, the nickel

is charged rnto the furnace in shot

form and the chromium as ferrochrome.

No slags are needed for refining as in

steel making, the only additional agents

needed being ferrosilicon and ier~"-

manganese. These ferro-alloys seem
to eliminate an oxide formed in the

metal.

Monel Metal

In the making of alloys which resist

corrosion, there is a broad field for a

metal which will withstand acids, high

temperatures and the erosive act'on of

hot gases and super-heated steam. Mon-
el metal meets these severe require-

ments.

Monel metal is not a synthetic alloy,

but is a natural combination of nickel

and copper, which is refined without

changing the relation of the important

elements, i. e., nickel and copper. These

two metals bear the same relation to

each other when the alloy is refined and

fabricated as in the ore taken from the

mines. The alloy contains approximate-

ly 67 per cent, nickel, 28 per cent, cop-

per and 5 per cent, other metals.

In making castings, the natural alloy,

either in shot or ingot form, is charged

into the furnace and melted down.
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A European View of the Malleable Iron Problem
After Reviewing the Position Taken by European Producers of
Malleable at the Recent Foundrymen's Congress at Liege, the

Author Speaks in Commendation of American Success

By T. LEVOZ.

The position of the malleable castings
industry on the continent of Europe was
considered at length at the joint French
and Belgian foundry congress held at

Liege at the end of last September. The
following passages embody the princi-

pal opinions expressed:

"The first aim should be to interest all

our French, English and Belgian con-

freres in the institution of systematic
experiments, which should all be carried

out in a uniform manner so that they
may be compared and the results inter-

communicated.

"Permanent intercourse also should be

maintained with our American confrees

and steps should be taken to insure the

regular exchange of communications be-

tween the various associations.

"The second aim should be to interest

the leading French, English and Belgian
scientists in the investigation of the

laws governing the manufacture of mal-
leable iron, chiefly, in regard to the ef-

fect of the silicon and that of the sul-

phur, on the condition of the carbon both

at the two stages and on graphitization

of the carbon.

"In this way, we shall attain the

position long ago reached by our Ameri-
can confreres; that is to say we shall be

able to compete successfully with cast

steel both as regards quality and price,

thus preventing the disappearance of an
industry which was formerly flourish-

ing but which is declining because Euro-
pean foundrymen work neither scientifi-

cally nor economically and are lacking in

co-operation.

"Before the war the average cost

price of an American manufacturer of

malleable iron turning out agricultural

machinery castings was 25 centimes per

kilogram, (about 2.4 cents per pound).

Making all due allowances, there is no

reason why we should not attain the

same results."

Since th^n the Belgian and French
technical foundry associations have met
and decided to form a special commis-
sion for the purpose of carrying into ef-

fect the wishes expressed at Liege.

Special attention has been excited by
the exceptional results obtained by Am-
erican foundrymen as regards the qual-

ity of the metal which, it appears, or-

dinarily shows the following mechanical

characteristics:

Resistance; 30 to 50 kilograms per

square millimeter;

Eloneration: 5 to 25 per cent, measured
over 50 millimeters; as compared
with 30 to 40 kilograms and 2

to 4 per cent in European prac-

tice. Here there is a wide gap, and in

order to bridge it it is not enougn mere-

ly to agree to establish uniform method*

of experiment. What is required is an
agreement to establish a single mode or
method of production capable of supply-
ing a metal suitable for rhe manufacture
of good test pieces corresponding in

structure to castings usually required
in malleable iron.

Whai i>: a Suitable Metal?

I am considering here only the pro-
duction of the metal, which is the start-
ing point of all manufactured castings
for when the metal is suitable three
fourths of the work of successful cast-
ing has been done. What, then, is to be
understood by "suitable" metal? In gen-
eral foundry practice (ordinary cast
iron, malleable cast iron or cast steel)

suitable metal is understood to be that
which when cast flows over the sand on
contact with it without attacking the
organic matter. It is, of course, under-
stood that the metal must combine the
mechanical conditions and characteris-
tics required. In order that the metal
shall flow over the sand its iron oxides
must previously be reduced, and if they
are not reduced completely it is prefer-
able that they should be in the ferric

rather than the ferrous state.

Many foundrymen are imbued with
the idea that a metal cast too hot pre-
vents the scrapings of the sand on con-
tact, but this is a mistake.
Of course, apart from the question of

pipes and shrinkages a perfectly de-
oxidized metal may be cast at maximum
temperatures withou*- attacking the or-

ganic matter of the sands employ-
ed in foundries—for ordinary cast iron,

malleable iron or cast steel. The error
is chiefly noticeable among founders of

cast steel, who often regard a dazzling
metal as being too hot, even when it is

greatly superoxidized, sometimes to the

point of solidifying almost instantan-

eously when it is decanted into the ladle.

The purpose of these remarks is mere-
ly to point out to founders of malleable

iron that their interest is not merely to

study the part played by the carbon,

manganese, sulphur and phosphorus, and
that they have invariably neglected the

part played by the principal factor

—

the iron oxide—which is the source of

all their troubles and disappointments.
It is, in fact, the greater or less de-

gree of oxidation of the iron that gov-

erns the temperature of the bath and,

consequently, its composition.

Generally, whether it is a question of

ordinary cast iron, of malleable iron or

of cast steel, in which the oxidation of

the iron plays the most important part,

it is necessary to have the initial metal

at the maximum temperature so as to

facilitate all the reactions necessarily

arising from the presence, in larger or

smaller quantities, of the ferrous or

feric oxides.

Now the former absorbs heat calories

in order to be reduced in presence of the

carbon while the latter releases them.
This is why it was stated earlier in the

paper that it was preferable for the un-
reduced oxides in the metal to be in the

ferric state.

It is easy to determine the presence
of either of these oxides in liquid metal
containing only iron and carbon, with a

minimum of silicon and manganese.
Metal containing ferrous oxides boils

violently in presence of carbon and lib-

erates graphitic carbon at the moment
of solidification because all boiling caus-

es cooling.

Examine the worn rails on the P. L.

M. tracks; they are full of blisters flat-

tened out at the rolling mills. These
blisters contain graphite and unreduc-
ed ferrous oxides. This is a striking ex-

ample of cooling produced by boiling,

ferrous oxides and carbon.

Selection of the Furnace

To obviate this capital defect in the

production of iron for malleables—a de-

fect essentially of a practical nature

—

it is absolutely necessary that the first

stage metal should be produced in ap-

paratus providing maximum tempera-
tures without the formation of ferrous

oxides.

Foundrymen have available the cru-

cible which was the first system of

manufacture employed. It requires mix-
tures of good quality, and as the ma-
terials composing these are not exempt
from rust, ferrous oxides are developed
during fusion. To remedy the bad ef-

fect so produced the temperature of the

furnace must be increased. This causes
an excessive consumption of coke or

coal, the result of which is a prohibitive

cost of production.

The cupola furnace, which is mostly
used, is the producer par excellence of

ferrous oxides. It is a barbarous princi-

ple of fusion, especially for the produc-

tion of iron for malleable castings. To be

able to cast the metal at all suitably,

the maximum temperatures must be ob-

tained; the consumption of coke must
be increased, as must also the silicon

content. Hence the common practice of

forcing the silicon addition in order to

be able to make exceedingly thin cast-

ings.

The reverberatory furnace undoubted-
ly is the apparatus which least oc-

casions the formation of ferrous oxides.

However, it also is at the mercy of rusty

materials and of other oxidizing tenden-

cies. If the Americans employ it with
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success in producing malleable iron of

great elongation and strength, this is

because they have succeeded by practical

methods in obviating the formation of

ferrous oxides by effecting the fusion

in a carbon oxide atmosphere. Unfortun-
ately the employment of reverberating
furnaces is practicable only for mass
production, and the consumption of mal-
leable castings has developed less in

Europe than in America.

If European foundrymen had at their

disposal a cupola obviating oxidation of

the iron it is evident that such an ap-

paratus would be the ideal method of

producing malleable iron, subject to the

condition, however, that it should effect

fusion at the highest possible tempera-
ture.

Four years ago, in the Fondrie Mod-
erne, the writer drew attention in this

connection to a small cupola with two
tuyeres placed in different heights, with

which he had obtained good results in a

malleable iron foundry in Belgium.
Fusion of gases is less to be recom-

mended, because it is almost indispen-

sable to produce oxidizing flames in or-

der to secure the high temperatures re-

quired. In this connection it would be

preferable to effect fusion by the pul-

verized (slack) coal system, provided

regenerators capable of heating the air

of combustion to over 600 degrees Cent,

are employed.

This applies also to the use of heavy
oils, and in this case it is also necessary

and indispensable to have a furnace

specially arranged for an adequate dis-

tribution of the heat without oxidizing

the iron.

Electric Furnace Experiments

The converter and the electric fur-

nace remain. The latter, when employed
as a fusion apparatus, is also at the

mercy of pig iron, scrap or other rusty

waste; the operation must be carried to

the point of complete deoxidation, and
even at this point it is difficult to obtain

uniform carburization.

Recently the author made an experi-

ment to see to what extent a metal fused

electrically, obtained from highly oxi-

dized scrap, and containing also 25 to

30 per cent, of turnings agglomerated
by the oxidation of the atmosphere, could

be carburized and poured. Nothwith-
standing the fact that the slag was well

composed and the temperature raised to

the extreme limit, uniform carburization

could not be obtained, and the metal,

which appeared hot while in the furnace,

solidified on being poured into the ladle

because it still contained ferrous oxi-

des which in spite of everything had
not been reduced.

The only method of producing malle-

able iron electrically of uniform quality

is by starting with scrap or a mixture
of scrap and pig in a coke or coal fired

furnace. The metal thus obtained is

poured into a closed electric furnace
where it is finished, but for this purpose
a powerful and cheap supply of elec-

t-iciti- must be available. One foundry in

the Hautes-Pvrenees, however, to which

the writer is adviser, works on this sys-
tem and obtains excellent results. It

even provides foundrymen with pig iron
produced by this method, which when re-
melted in cupola, crucibles or other fur-
naces, gives better results than blast
furnace pig, because it contains a mini-
mum of graphitic carbon and a minimum
of sulphur.

The German Method
In my opinion the only method of

competing successfully with cast steel in

Europe is to produce malleable iron on
the came system of cast steel. The Ger-
mans, who have long specialized in the
manufacture of cast steel and malleable
iron, clearly recognized this, and since

1905 they have been making malleable
by melting hematite pig in the cupola,

afterward transferring it to the bessem-
er converter in a liquid state in order to

desiliconize it and pour into the moulds a

metal which is merely carburized.

Three Germans introduced this method
of manufacture into France with some
success.This was at Colombier Fontaine
Doubs, abut 1911. They did not succeed,

however, in competing against cast steel

which they were obliged to produce also

to supply the requirements of their

clients. This was because this process

was far from perfect.

As a result of the sequestration of

this establishment shortly after the de-

claration of war (January, 1915) the

writer leased the factory and was thus

in a position to acquaint himself with
the quality of the metal produced.

It was far from suitable for the uni-

form production of good malleable iron.

A sample was taken from the numerous
gates found in the works and analyzed,

its composition being as follows:

Per Cent.

Combined Carbon 2.80

Graphite Carbon 0.50

Manganese 0.30

Silicon 0.80

Sulphur 0.06

Phosphorus 0.09

The ordinary bottom-blown bessemer
converter is not at all suitable for this

kind of work, as it produces ferrous oxi-

des while it is desiliconizing the metal.

The result is that the white pig bath is

obtained too cold, which causes the

formation o* graphite carbon at the mo-
ment of solidification.

Without even trying this process, the

writer decided not to employ it. In this

he was well inspired for he found that

thp molders who had formerly worked
with the Germans ran like hares to fill

the molds placed at a maximum dis-

tance of 50 meters from the converters,

although the metal was much too hot and
fluid.

When asked the reason for this, they
replied that when the Germans were
there they were always made to hurry
to cast the malleable iron, "otherwise
they would not have produced a good
casting."

If from time to time a good casting
was produced this was owing to the met-

al bath in the cupola having been over-
heated.

In 1915 the author started working
scrap metal in the cupola, transferring
it by means of a ladle suspended from
the crane to a side-blown converter with
D-shaped section, which had been instal-
led by the Germans for the manufacture
of cast steel. According to the men who
had worked with the Germans, the metal
we were producing was much better
and more fluid. It was no longer neces-
sary for them to scurry like hares to fill

the molds. They found also that we turn-
ed out few spoiled castings, whereas the
Germans used to have 20 to 30 per cent.
The composition of the metal delivered

from the converter was as follows:

Per Cent.
Combined Carbon 2.340
Graphitic Carbon 0.200
Manganese 0.440
Silicon 0.750
Sulphur 0.101
Phosphorus 0.082

The higher sulphur content was due to
the quality of the coke used during the
war. The Germans used coke which con-
tained less than 10 per cent. o.

? ash and
little or no sulphur. However, when the
metal in the converter was too cold, or
when, for any reason, the desiliconiza-
tion was accompanied by the formation
of ferrous oxides, violent boiling took
place as the metal flowed from the la-

dles, and the slag, which was extreme-
ly fluid, was carried into the molds along
with the metal. It was then necessary to

put a small addition of aluminum in the
ladles to calm the bath and obviate
blistering as much as possible.

Fractures of the reheated castings
then showed a black structure similar to

American castings. The castings were,
however, exceedingly malleable, and
they bent even better than those having
a granular structure.

The mechanical tests of this metal
gave the following results: Resistance,

35 kilograms per square meter; elonga-
tion, 5 per cent, measured over 100 milli-

meters.

Its chemical composition was:
Per Cent.

Combined Carbon 0.100

Graphite Carbon 1.200

Manganese 0.330

Sulphur 0.101

Phosphorus 0.082

Silicon 0.987

The same metal without aluminum ad-
dition had a granular structure, from
which it may be deduced that the pres-

ence of the aluminum for the purpose of

reducing the ferrous oxides immediately
before solidification favoured the forma-
tion of hardening carbon or secondary
graphite.

At this time it seemed that in order to

obtain a more uniform metal, the metal
from the converter ought to be passed
into a furnace heated to 1500 degrees
Cent., either by the gases, or by heavy
oils or electricity, and that it ought to

have a small admixture of metal taken
from the cupola.



32 CANADIAN FOUNDRY MAN Volume XIII

In 1915 the author registered a patent
in France for this process, and it ap-
pears that about the same time W. G.
Kranz took out a similar patent in Am-
erica for a "triplex process for making
electric furnace malleable castings." The
writer subsequently recognized that it

was undesirable to reintroduce metal
produced by the cupola, which favors the
formation of graphite at the moment of
solidification. The converter was instal-

led with cylindrical crucible and tuyeres
arranged tangentially to a circle of fix-

ed diameter. A hotter and more liquid

metal was obtained, because ferric oxi-
des were formed at the surface of the
metal bath and there stimulated the
desiliconization and, to a certain extent,

the decarburization, while maintaining
the bath at the necessary temperature
for casting without any aluminum addi-
tion.

When the operation is carried out nor-
mally in this converter the reddish va-
pors surrounding the flame do not ap-
pear until after desiliconization and at

the very beginning of decarburization,
increasing in proportion as the latter

advances. The vapor ought not to cease
on the first break through of the flame;
it ought to continue until the second
break and issue abundantly at the end
of the blow.

If the reddish vapor is plentiful at the
outset of the operation and diminishes
or ceases on the first break through of
the flame, ending with a rather bluish
vapor, this indicates that the operation
has not been effected normally.

In the first case, the adjustment for
obtaining the malleable iron has been
well determined, while in the second case
it has been faulty, the result being vari-

ations in the quality of the metal. It then
occurred to the writer to pass this metal,

still taken in a very hot and fluid state,

into a furnace heated to 1550 degrees
Cent., either by the gases, heavy oils or
pulverized coal, but preferably by elec-

tricity, merely for the purpose of de-
oxidizing, desulphurizing and regulariz-

ing the carbon, silicon and manganese
contents.

Under the following conditions in the

first case there is formation of ferric

oxides which obviate the ebullitions

which are so detrimental to obtaining

suitable metal, and under these condi-

tions the operation of adjustment in the

furnace is easily effected.

In the second case ferrous oxides are

formed, causing ebullitions and render-

ing the final operation of the furnace

more complicated. It is necessary to

overheat the metal bath in order to bring

about a really effective reduction.

It was after coming to these conclus-

ions that the author finally took out a

French patent on this method of manu-
facture. An English patent also has

been granted.

In order to work this triplex process

accurately and obtain the metal desired

it is essential that the following appara-

tus should be employed:
1.—A cupola with combustion zone

distinctly separated from the zone of

fusion in which only reducing gases cir-

culate.

2.—A side-blown converter which eva-
cuates the slag as fast as it is formed,
insuring the formation of ferric oxides
which secures the fluidity of the metal
for the purpose of preventing the forma-
tion of graphitic carbon on solidifica-

tion.

3.—An electric furnace which insures
the proper distribution of heat with a
minimum expenditure of electric power;
or a heavy oil furnace, if electricity is

not available.

The average composition of the metal
obtained is as follows;

Per Cent.
Combined Carbon 2.30

Graphitic Carbon traces

Manganese 0.30

Silicon 0.40

Sulphur 0.03

Phosphorus 0.05

This metal, being obtained very hot
and freed from oxides, flows over the
sand and produces castings which look
clean and are without the defects usual-
ly found in ordinary malleable castings.

It is noteworthy that castings of the
most complicated form may be left to

cool in the molds with little risk of dents,

cracks, flaws, fractures or other de-
fects. The constant use of a reheating
furnace, always alight to take the cast-

ings which are still red when stripped, is

thus obviated.

No distinction is made in the silicon

content whether thick or thin cast-

ings are made, which enables a

metal only slightly charged with
graphitic carbon to be obtained;

and in view of the absence of oxi-

des the latter is distributed uniformly
throughout the mass in a pulverulent

state, preventing the formation of cavi-

ties which cause breakages of continuity

and are destructive of elongation and re-

sistance.

The reheated metal has the following

composition:
Per Cent.

Graphitic carbon disseminated

throughout the mass in the

pulverulent state 0.90

Manganese 0.25

Silicon 0.40

Sulphur 0.03

Phosphorus 0.05

This metal gave the following results

under mechanical tests: Resistance, 40

kilograms per square millimeter; elonga-

tion, 15 per cent, measured over 100 mil-

limeters.

A metal obtained by the same process

is capable of producing all the castings,

whether thick or thin, with the follow-

ing composition:
Per Cent.

Combined Carbon 2.00

Manganese 0.40

Silicon 0.25

Sulphur 0.05

Phosphorus 0.03

Reheated for 72 hours in a dormant

furnace at a constant temperature of

850 degrees Cent., without ores, the re-

sults under mechanical tests were: Re-
sistance, 60 kilograms; elongation, 12

per cent, measured over 100 millimeters.

In this process the pig destined for
conversion was obtained synthetically in

the nonoxidizing cupola by the intimate
mixture of 10 to 12 per cent, of ferrosili-

con and miscellaneous scrap and waste.
At the present price of these materials

with coke at 140 francs per ton, coal at

85 francs per ton, and electric power at

0.40 francs per kilowatt-hour, malleable
iron castings or indirect steel can be pro-

duced at less than 100 francs per 100

kilograms. (About AV2 cents a pound at

current exchange.)

As has been shown above the metal
produced by this process possesses mech-
anical qualities almost equal to those of

cast steel, but with the important dif-

ference that the castings are much
cleaner in appearance.

These cast steels, it is true, give the
following results under mechanical tests:

Resistance, 40 to 50 kilograms and more
per millimeter; elongation, 15, 20, 25 and
even 30 per cent, over 100 millimeters.

The castings do not always have such a

good appearance and they may harbor
hidden defects arising from bad manu-
facture. A manufacturer who employs
the triplex process can produce simul-

taneously either direct cast steel, indir-

ect cast steel, malleable iron or special

steel or tempered castings.

CANADA MAKES GOOD SHOWING
IN GREAT BRITAIN

Official monthly returns for the first

quarter of 1922 indicate that British im-

ports of passenger cars, trucks, and
chassis are again on the increase, writes

W. H. Park, secretary to the trade com-
missioner at London, England. The to-

tal number of passenger cars and
trucks imported during this period was
2,495, valued at £461,328; chassis num-
bered 2,370, valued at £479,009. During
the corresponding quarter of 1921 the

total number of passenger cars and
trucks imported amounted to 2,914, val-

ued at £681,156; but imported chassis

numbered only 963, valued at £314,863.

Canada ranked first as a source for the

number of finished cars and fourth

with respect to chassis. France ranked

second with regard to both finished cars

and chassis. Italy was third for fin-

ished cars and first for chassis, while

the United States was fourth in finish-

ed cars and third in chassis. Germany
also made a good showing, although im-

ports from that country were rather ir-

regular.

A total of 2,448 automobile licenses

were issued by the Province of Mani-

toba license department up to the end

of April this year, according to statis-

tics made public. Dealers' licenses total

244, motorcycles 465, chauffeurs 2,394,

sales representatives 171, and permits

3,642. Revenue for the department so

far this year amounts to $394,104, it is

stated.
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Development of the Metals After the Stone Age
Continuation of Former Article—Cast Bronze Axes Found in

South America and in Ireland Show Mechanical Skill As Well
As Great Age
By F. H. BELL

IN our last article we illustrated a

badly corroded axe of ancient Greek
origin with what was calculated to

be an improvement in the mode of se-

curing it to the handle. In the present

article the first illustration is that of a

bronze axe found in Ireland with pre-

cisely the same handle arrangement but

with a much differently shaped blade.

How ancient this axe might be is hard
to surmise, but it is a safe estimate to

say that it dates back thousands of

years. It is hard to believe that the in-

habitants of Ireland were in possession

of instruments of this kind at as early

JR.1SH

a date as were the Greeks, but here is

proof abundant. That the idea might
have originated in Greece is not doubt-

ed, but that the axe was imported from
Greece is highly improbable on account
of the entirely different design of the

blade. Everything would seem to indi-

cate that Ireland was populated with
intellectual inhabitants, mechanically in-

clined, but with less inclination towards
literature than the Greeks as early in

the world's history as that of Greece. It

is most likely that they had communica-
tion with each other or they would not

have arrived at the same conclusion re-

garding the handle attachment.

It also shows that they had some
knowledge of foundry work. Most writ-

ers would have us believe that forging
was practised for years before it was
discovered that the metal could be melt-

ed. This would appear to be an unreas-

onable view for the reason that these old

axes, particularly those shown in our

last paper, which very closely resemble
in design the stone ones which they suc-

ceeded are made of bronze. This bronze
is a combination of copper and tin, the

same as is used to-day and the ingred-

ients must have been melted and mixed
together before being made into the
axes.

The Irish of that day, unlike those of

to-day, were evidently not much given
to education and did not leave us as good
a history of their industrial pursuits as

they might have done, and, were it not
for the relics which are gathered to-

gether for museum purposes, we would,
most likely, look upon Ireland as having
a history dating back only a few cen-
turies—certainly not beyond the time of

Christ.

In the second view will be seen an axe
found in Peru but with no known his-

tory. Its blade, while being much
broader, is similar in design to the Irish

axe. It is highly improbable that this

axe was made by a race of men such as

inhabited Peru when discovered by the

white man. It was more likely made at

a time when the country was inhabited
by a race more akin to the Asiatic—most
likely at a time when the two continents
were more closely connected.

This axe, as will be seen, is to some
extent ornamental. In fact it is of artis-

tic design and is provided with an oval
shaped sleeve at the top to receive the
handle. This is the nearest attempt, so
far, to the modern conception, that of

having the handle fitted into the axe.
The handle in this case would have to be
bent to a right angle, but this would
probably be accomplished by using a
sapling with a portion of the root at-

tached.

In the third view will be seen another
Irish axe. This axe is considerably more
modern than the former one, although it

would date back to about 1500 B.C. It

is neatly made and well preserved. Axes
of this type are found in abundance
throughout Ireland. It has a similar

provision for handle to that of the Per-
uvian axe, and in addition has the eye at

the front through which a strap or wire
would pass for the purpose of securing
the handle.

All of these axes are of bronze, demon-
strating that, while iron may have been
known it was not commonly used.

IRISH BR.ONZE
While the Irish axe shown in the first

illustration is too badly corroded to tell

how neatly it had been molded and cast,

and while those shown in the former
article were not intended to be anything
but imitations of their rough stone pre-

decessors, the latest one here shown is

a masterpiece of metal work, both in

regard to the quality of the casting, fin-

ish of the same and the general design

of the pattern. The workmanship is

equal to anything done at the present

time, both the workmanship and the de-

sign being very similar to that done by
the Chinese about four thousand years

ago.

Egypt and Greece have long been

noted for their ancient history, and no

better evidence of their culture and the

development of their mechanical skill is

required than that which is to be seen in

the bronze castings which have been un-

earthed, the axes being only one line

chosen from the many.
The same can be said of Ireland's his-

tory, only that with the Irish so much
tradition is included in their history that

the world has come to look upon tradi-

tion as about all there is to Ireland's

past, but with the evidence which the

museum is in a position to adduce we
are forced to the realization that Ireland

was inhabited with a highly cultured

race of people at least a couple of thous-

and years before the time of Christ.

(Continued on next page)
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Single-Curve Gears of Thirty Teeth and More
Example Of Gear—Geometrical Construction—Peculiarity of In-
volute Gearing—Practice Is Suggested Before Taking Up Next

Paper

SINGLE-CURVE teeth are so called

because they have but one curve

by theory, this curve forming both

face and flank of tooth sides. In any
gear of thirty teeth and more, this curve

can be a single arc of a circle whose rad-

ius is one-fourth the radius of the pitch

circle. In gears of thirty teeth and

more, a fillet is added at bottom of

tooth, to make it stronger, equal in

radius to one-seventh the widest part

of tooth space.

A cutter formed to leave this fillet

has the advantage of wearing longer

than it would if brought up to a corner.

In gears of less than thirty teeth this

fillet is made the same as just given,

and sides of teeth are formed with more

than one 'arc, as will be shown in our

next lesson.

Having calculated the data of a gear

of 30 teeth, three-quarter-inch circular

pitch as we should in our last lesson for

one and one half inch pitch, we pro-

ceed as follows:

(1) Draw pitch circle and point it

off into parts equal to one-half the cir-

cular pitch.

(2) From one of these points, as at

B, Fig. 6, draw radius to pitch circle,

and upon this radius describe a semi-

circle; the diameter of this semi-circle

being equal to radius of pitch circle.

Draw addendum, working depth and

whole depth circles.

(3) From the point B, Fig. 6, where
semi-circle, pitch circle, and outer end

of radius to pitch circle meet, lay off

a distance upon semi-oircle equal to one-

fourth the radius of pitch circle, shown
in the figure at BA, and is laid off as
a chord.

(4) Through this new point at A,
upon the semicircle, draw a circle con-
centric to pitch circle. This last is call-

ed the base circle, and is the one for
centers of tooth arcs. In the system of
s.'ngle curve gears we have adoptd, the
diameter of this circle is 968 of the
diameter of pitch circle. Thus the base
circle of any gear one-inch pitch diam-
eter by this system as 968 inches. If

the pitch circle is 2-inch the base circle

will be 1.936 inch.

(5) With dividers set to one-quarter
of the radius of pitch circle, draw arcs
forming sides of teeth, placing one leg
of the dividers in the base circle and
letting the other leg describe an arc

through a point in the pitch circle that
was made in laying off the parts equal
to one-half the cdrculair pitch. Thus
an arc is shown about A as center
through B.

(6) With dividers set to one-seventh
of the widest part of tooth space, draw
the fillets for strengthening teeth at

their roots. These fillet arcs should
just touch the whole depth circle and the

sides of teeth already described.

Peculiarity of Involute Gearing

Single curve or involute gears are the

only gears that can be run at vary-
ing distances of axes and transmit un-
varying angular velocity. This peculiar-

ity makes involute gears specially valu-

able for driving rolls or any rotating

pieces, the distance of whose axes is

likely to be changed.
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Pressure on Bearings
The assertion that gears crowd harder

on bearings when of involute than when
on other forms of teeth has not been
proved in actual practice.

Practice Advisable
After reading the above and study-

ing the drawing a good plan would be
to make several drawings of gears 30
teeth and more. Say make 35 and 70
teeth 1%" P'.. Then make -iO and 65
teeth 7-8" P.'

An excellent practice will be to make
a drawing on card board or Bristol-

board and cut teeth to lines, thus mak-
ing paner gears; or, what is still better,

make them of sheet metal. By placing
these in mesh the learner can test, the

accuracy of his work

NOTICE TO PATTERN MAKERS
In the last issue of Canadian Foundry-

man in the advertisement of the Preston
Wood Working Machinery Co., who man-
ufacture pattern making machinery,
there was an unfortunate error whereby
an engraving of a band-saw was in-

serted accompanied by a caption refer-

ring to it as a buzz planer and jointer.

A glance is sufficient to note that it was
a misprint but it was, nevertheless, un-
fortunate, and we take this opportunity

to rectify the mistake.

SINGLE CURVE GEAR.

DEVELOPMENT OF THE METALS
AFTER THE STONE AGE

(Continued from previous page)
Another race which is known to have

a history dating back for several thous-

and years is the Chinese, but it may not

be known that they were skilled work-
men, and invented many of the things

which are in daily use at the present

time. It may not be generally known
that even now they are in possession of

knowledge, superior to any other race in

the world, along certain lines. They ex-

cel in glass, porcelain and china-ware,

silks and many other high class lines.

They were the originators of printing

and they invented gun-powder. In fact

they did many things for which the

world has forgotten to give them credit.

However, they were early in the foundry

business and many magnificent speci-

mens of their handiwork are still pre-

served from remote times. Some of these

will be shown later on, but in our next

story we will show some of their axes,

which, as has been stated, very much
resemble those taken from Ireland, but

show improvements on the Irish ones,

which would probably indicate that they

were of late origin, although known to

be between three and four thousand

years old.
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The Iron Ore Resources of Northwestern Ontario
Not a Single Iron Ore Mine is Working in the Province of On-
tario—Not a Pound of Ore is Being Used in Canada or Shipped

Elsewhere From Those Mines

By JOHN D. McCALLUM

IF
WE may judge by what has been

written in periodicals within recent

months, it is most certain that Can-

adians are fully alive to the importance

of establishing the iron trade in Can-

ada, on a basis sufficiently productive

to supply our own needs in the first

place, and afterwards, as a natural se-

quence, we shall take our place in the

foreign markets, marketing our surplus,

wiping off trade balances, adding to our

national revenue, reducing unemploy-
ment to a minimum, and generally tak-

ing a new lease of prosperity.

The raw material in iron-ores has been

found in varying grades and quantities

in every province of the Dominion, but

in none of *he provinces are iron de-

posits found so liberally as in Ontario,

and especially in that part known as

Northwest Ontario. It is estimated that

there are from five to ten billion tons

of iron ore, lying near, or within a short

distance of railway facilities, giving

from 32 per cent, to 56 per cent, metal-

lic contents. While it is true that the

larger proportions of these ores are low
grade, and contain a high percentage of

impurities, it must be borne in mind that

cast-iron without impurities has no com-
mercial value. Our problem is to extract

the metallic iron, with percentages of

carbon, silicon, phosphorus, manganese,
sulphur, in just sufficient quantities to

make the iron merchantable, for the

various uses to which it is put, and to do
this quickly and economically so that the

cost will compare favorably with the
working of those ores of higher grade.

That a solution of the problem is im-
minent, there seems little reason to

doubt, for we know that Canadian met-
allurgists are working hard to effect

this end, knowing as they do, that the

matter is of the utmost national impor-
tance. Of all the iron ores found in the

geological series, man has selected the

two families, the Oxides and the Car-
bonates of iron, and of these two fam-
ilies, we are concerned only with the ox-

ides, as being peculiar to North and
Northwest Ontario and to Lake Superior

region in general. Magnetites and hema-
tites, two important branches of the ox-

ide of iron are scattered by Nature
with a lavish hand all over Northwest
Ontario, and it only remains for us to

use our brains, to make them serve the

wants of mankind.
Various objections have been raised to

the use of these ores in the past, one
of which has gained so much currency
that its mere mention seems to settle,

once and for all, any attempt to make
use of these enormous ore resources we
have; that is, the excess sulphuric an-

hydride and sulphur contents, which
most of the ores undoubtedly contain.

Every other thing being equal, the ex-

perienced iron-master would not con-

sider this an unsurmountable obstacle,

for the reason that blast furnacemen are

called upon to meet the difficulty of ex-

cess sulphur, not only from the ore con-

tent, but also when using a highly sul-

phuric fuel. The methods employed for

the partial elimination of sulphur are

according to the smelter equipment and
the different kinds of ore at the dis-

posal of the plant. No fixed rule is fol-

lowed. Some prefer to use the gas lib-

erating devices at desulphurization zone,

others use a percentage of a highly

managanese ore in the furnace burden.

Manganese, as is well known, by chemi-
cal action in the furnace, is capable of

absorbing up to 20 per cent, of the vol-

ume of sulphur in the ore and fuel. .It

may be interesting to observe that from
the Atikokan range, giving an analysis;

manganese .11 per cent.; the analysis of

anhydride .50 per cent,; the analysis of

the resultant pig-iron gives .025 per
cent, in sulphur. This is well within .03

per cent., the limit suitable for making
steel and would seem to prove conclus-

ively that large deposits of ore in this

region are workable, whatever the rea-

son may be for complete stagnation of

iron ore production in Ontario at pre-

sent, it is not because our ores are not

suitable for making merchantable pig-

iron.

The last eight years have seen a grad-
ual decline in ore produced and develop-
ment work done on the well known iron

ore properties in Northwest Ontario.

Miming men have spent, it is estimated,

over $100,000 in development work,
without return, and have been discour-

aged to such an extent that very little

work has been done for about five

years, in diamond drilling, stripping,

and proving any of the different claims.

The Nipigon district is known as "the

iron country" and not without reason,

for almost anywhere the prospector

goes, he strikes iron of a kind. Here are

located the Onomonlake, Windigoken
and Sand River iron deposits. Diamond
drilling and stripping on locations A. L.

413 and 420 have proved large deposits

of hematite one of good quality. An an-

alysis of these ores gives iron contents:

iron 46.91 per cent., phos. .098 per cent.

At Little Pine Lake, in the South West
part of the Nipigon Forest Reserve, is

Lit
L
le and Kelly's claim, proving a large

body of magnetite assaying:

Iron 55.75 57.62 55.80 47.62%
Phos 0271 trace .06 .05%
Sul 044 trace .042 .04%

The Newcombe claims are located near
Jackpine, on the Canadian National

Railway, 65 miles east of Nipigon. Work

done during the years 1916-1917 shows
a large body of hematite ore of good
quality.

In the Loon Lake district, 27 miles
from Port Arthur, and only 2 1/2 to 4
miles from deep water shipping facili-

ties on Thunder Bay, a large deposit of
hematite ore was proved by diamond
drilling, test-pits, and stripping. Aver-
age assays giving: Iron 48.85 per cent.,

lime 2.63 per cent.; phos. .019 per cent.

Much of the ore in the lower series runs
higher in iron, the average being iron
65.29 per cent., phos. .22 per cent. The
Mokomon Range is 27 miles west of
Fort William. The Matheson claims are
located here, on the Canadian National
Railway and extend to about 1,000 acres
part of which is Iron Mountain which
alone could supply ore to feed a dozen
furnaces, for years to come. Being only
6 miles from the Kaministiquia Power
Company's electric plant, at Kakabeka,
this property is favorably situated re-

garding electric power. Magno-metric
surveys, by the Dominion Government
in 1916 indicate there is a large body
of ore here. Development work shows
very good results. Analysis of ore gives
iron 43.02 per cent., sulp. .16 per cent.,

phos. .059 per cent.

The Anderson claims are situa+ed in

the same district and give iron contents
as 42.65 per cent., sulp. 1.006 per cent.,

phcs. .014 per cent.

On the Canadian National Railway in

the township of Strange, is a deposit of
hemati'e ore, belonging to Hogan, Jones,
Lee and McAllister. What development
work has been done shows a considerable
quantity of ore of good grade, but
enough work has not been done here to

show the ore body. It is claimed that on
these locations there is a soft ore on
which a steam shovel can be used, but

it is questionable if this advantage would
make is more marketable, as such an
ore would more than likely prove
troublesome in smelting.

On the Matawin Range, 40 miles west
of Fort William, the Dominion Depart-
ment of Mines have made a thorough
magno-metric survey of this range, and
the owners of different properties have
expended a very considerable amount of

money in diamond drilling, sinking

shafts, and stripping. This work has dis-

closed a very large area of ore, of which
analysis shows:

Iron 58.68% Phos. .21% Sulp. .03%
Iron 60.63% Phos. .18%, Sulp. 05%
Iron 38.90% Phos. .13%' Sulp. .03%
Iron 38.64% Phos. .16% Sulp. .06%
Iron 37.98% Phos. .14% Sulp. .06%
Iron 39.12% Phos. .14% Sulp. .05%
On the Atikokan Range, 125 miles

west of Fort William, on the Canadian
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National Railway, is the Atikokan Com-
pany's property. Enough work has been

done to show 11 million tons in sight

and a large tonnage in reserve. The av-

erage analysis of ore for the last three

years was:

Iron 60.24%
Phosphorus 11%
Mangse 11%
Lime 3.15%
Silica 8.54%
Aluminum J..55%
Mangse Mgo 2.59%
Sulphur 50%
Copper 12%
Nickel .11%

On the same range, on location 26E,

adjoining the Atikokan Company's pro-

perty, the ore gives the following analy-

sis:

Iron 67.32 %
Silica .. 2.05 %
Phos. .. .06 <7c

Mangse .90 %
Suit). . . .005%
Mag. .23

58.35 % 63.90 %
2.63 % 7.25 %
.005% .055%

.23 % .44 %

.004% .002%

.24 % .15 %
The Pattison location, to the west of

Atikokan Company's property, gives re-

sult as under-

Phosphorus 027%
Iron 65.53%
Sulphur 59%
Silicia 3.44%

To the west, along the Canadian Na-
tional Railway, near Atikokan, Thomas
Rawn and D. C. McKenzie have proven

extensive bodies of hematite ore on

claims G. 714 to 717 and 720, also 685 to

688 and on H. W. 724 to 726. At Bear's

Pass, iron in quantity is found, analyz-

ing iron 48.10 per cent., phos. .019 per

cent, and sulp. .014 per cent.

The foregoing are a small number of

the total iron locations in the vast area

covered, but sufficient have been men-
tioned, to give some indication of the ac-

tual ore resources of Northwest On-

tario. In most cases, the analysis in com-

plete, but is clear enough to give an

intelligent idea of the ore contents.

The contention that all these bodies

of ore are useless, with the evidence be-

fore us, is absurd. Sooner or later we
simply must put them to use. We may
do so in the ordinary course of indus-

trial expansion, or we may be driven to

do so by economic reasons which at

present appear on the horizon as a

cloud no bigger than a man's fist.

A Pioneer Foundry in the Algoma District

Railroads, Mining, Saw Mills, Etc., Did Their Part

in Building It Up To Its Present Dimensions—First

Ore From the District Melted in Presence of Prime
Minister

By JOHN WOODSIDE

IN the May issue of this paper we in-

troduced a pioneer foundry in the

district of Algoma, how it had to be

rushed to completion in order to fill

orders for the contractors on the con-

struction of the Canadian Pacific Rail-

way. This was at a time when this great

undertaking was under way and when

the city of Port Arthur was first spring-

ing into existence under the name of

Prince Arthur's Landing. The buildings

and equipment were nearing completion

but the C. P. R. was also getting well

advanced, the western section being done

and the eastern section was being built

along the shores of Lake Superior.

—

Editor.

The Railroad was heading straight

for the Lake Cities, money was plentiful,

and the gambler was not unknown; con-

tractors made big earnings at rock

work; and the lusty Swede at the mus-
keg station work; and they came to

town seeking ways to spend it, and gen-

erally they found the way easy enough.

Deploring our delays to an old timer

one day, he cheered me up with the re-

mark, "Oh, cheer up; there are still a

couple of years' building ahead on the

C. P. R. and in that time we will all be

rich and independent. But many things

have transpired in the old town since

those hopeful days to blight tne hopes
and retard the riches.

In the meantime the building had been
ejected, a two-storey building in the

front for the machine shop, and pattern

loft, though for a year or two the upper

storey was mainly used as a store room,

and the pattern-maker's lathe, and

bench occupied a corner of the machine-

shop. The foundry was a lower building

at the back, with cupola, scaffold, and

fan within its walls, the scaffold being

at the head of the "marsh" was handy
to throw our foundry scrap upon, when
as often happens, we wished to ,ret it

ouickly out of sight. The cupola war,

about 28 in. inside, built of light plate,

and topped above the charging doors

with old glycerine tanks, obtained from
the dynamite factory. The fan was an

old ventilating fan from one of the

mines, and not noiseless; it connected

with the cupola by pipes running down
either side; the tuyeres opening into

narrow air spaces inside, which combina-
tion worked wonderfully well consider-

ing the mixed varieties of fuel we were
sometimes compelled to resort to; we of-

ten took off considerable weight with

fine stone coal, anthracite, but often

badly mixed in quality. Close up along-

side the cupola snuggled the brass furn-

ace which always played an important

part in the work. Various patterns had
to be turned out on short notice; flasks

made and a store of scrap iron accumu-
lated, a great part of which was old

stove plate; and our first supplies of

pig iron were of the good old Scotch

varieties, hard to beat for general use.

We considered ourselves fortunate in

discovering a supply of moulding sand

on the terraces of the upper town and

we dug it off the sides of the streets,

but it proved worthless for heavy work,

although it made a beautiful mould, it

lacked bond and cut badly with the flow

of the metal, however with the aid of

clay wash, glue, and molasses, (sour

beer was also available in those days),

we made out with it for the first year,

when we tried importing Hamilton sand

for a time, but upon the opening of Port

Arthur, Duluth, and Western R. R. we
discovered a bountiful store of the neces-

sary sand exposed in its cuttings, and

after many years we are still drawing

our supply from this source. In fuel our

district is deficient, even in the solid

charcoal common in the east; as for iron

we are surrounded with it in its raw
state, and a furnace established in later

years produced a very good grade of

foundry pig entirely from native

ore. We are still hoping for a greater de-

velopment of those ores. And in the new
shop the cupola was erected, and duly

lined up by pioneer hands; the old mus-
keg was covered by a foot of earth

which packed good; the floors were
formed up, and soon the sand heaps

were added. The usual little ripple of

interest attended the initial heat for the

usual breaking in of the sand, but as we
were only a small affair, and somewhat
light in capital, although we were full

of work, the town did not enthuse «s

freely as they have since over moneyed
affairs coming to us though, in fact

most of these have come with demands
for the town to show cause why they

should deign to come to our shores.

But the little affair has weathered many
a storm, and has kept up a respectable

payroll for many years whilst heavier

competitors have come, and gone. We
cpened with a flurry of work for the

railroad contractors, a good paying
line; and money was plentiful on the

new road. The governments were
bound to have a transcontinental line,

and at times it seemed almost as though
the national treasury was opened to the

C. P. R. so lavish were the grants; and
money flowed free for a while, and
helped to secure the foundations of our
enterprise. It is hard to freeze out a

firm who can turn in and do all their

own work in dull times, and be inde-

pendent of outside help; but this had
not been our ambition in starting this

enterprise; our town had been hailed as

the coming Chicago of Canada when it

became the leading port at the junction

of rail, and steamboat, and we had hoped
soon to lead a small host of employees
in the new field, but with the finishing

of the road east came a slump, and we
found ourselves left with a stock of

manufactured goods, and no customers.

Then came a period of mining activity

when some of the richest silver veins

of America were opened in our district;

but the value of the metals proved vari-

able, and the deposits shallow, and scarce

had we adjusted our machinery to the

new demand when they began to petei
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out. Once we missed a timely opening

to a possibly good business. A little

Englishman dropped in one day and pro-

claimed himself an electrical engineer;

electric power was just then the newest

sensation, and our town, hitherto de-

pending on coal oil for illumination, and

steam and horse power for transport,

was beginning to take interest in the

new, and wonderful power. To fill in

time, we gave the wanderer the con-

tract to build, and instal a small plant

for lighting the shop; this proving a

success the electrician encouraged us to

bid for a town plant, guaranteeing that

he could fill the order, but lack of faith

in the small shop, and some hostility to

us, amongst the then town rulers, who
may have received propositions from
foreign manufacturers, checked us up;

and an outside firm was favored with

the contract soon after let. Thus passed

the opportunity to have branched out

into a rapidly growing industry, bene-

ficial to both the new shop, and also the

town; and our engineer went on his

westward way and. later, we heard, made
good in a more appreciative western

town.

But railroad building was not done

yet; the great Whitefish Valley demand-

ed a line for its mines, forests, and agri-

cultural lands, and the building aided us

materially, and this proved but the start

of another great transcontinental line,

the Canadian Northern, which made our

town their headquarters as the C. P. R.

had settled theirs over in Fort William

and thus year by year we hung on, some-

times by teeth and claws, or progressed

as times favored us. Elevators grew
and multiplied around us, and came to

stay. Saw mills arose in our town and

added to our' income, and passed away
in smoke, or quit as their timber limits

were exhausted. We took a liberal toll

from our marine despite the building,

and equipping of a first *lass dry dock

in our town. We stripped mines of the

machinery we had helped to install in

more prosperous years, and moved it

to newer fields.

Death came and took its toll of the old

firm, but a new generation grew up to

take the vacant places, and • the firm

still lives, after a rather strenuous 38

years of existence, under the same old

and honored title. We still help our-

selves freely of the native sands of our

not far distant plains and hills. For a

time we used coke made in town, though
of American coal; and for a time we used

pig iron smelted in town from our native

ores. And we look for a greater de-

velopment of those ores in the not

distant future. Our flasks were made
from our native wood, red and white

pine, spruce, or tamarac, or of the more
common, though neglected poplar, or

Cottonwood. And through it all a two
ton ladle, and a medium sized jib crane

has filled our utmost needs; though we
sometimes promise a waterproof pit,

and an overhead crane. But Port Arthur
has long ago accepted us as a concern

come to stay until we move out to the

beautiful resting place of the city's

dead.

One scene in the old foundry remains

forever fresh in my mind; it was upon

the occasion of a visit to our district of

the late Premier, Sir Oliver Mowat, dur-

ing the latter years of the old century.

The development of our iron ore was an

important question then, as now, the

P. A. D. & W. R. R. had been carried be-

yond the international boundary, at

Gunflint, to open up a deposit of high

grade ore, which would mix well with

our lower grade ores nearer home; so

we determined to mark the visit of Sir

Oliver by an event of historical import-

ance; no less an event than the smelt-

ing of the first iron in Algoma district.

A car of ore on the way down was met
at Whitefish by an enthusiastic crowd
escorting the, almost royal, visitor,

where the scene was duly photographed,

and reported. I had been at work on the

little cupola, cutting a slag hole, and by
great good luck had discovered a supply

of limestone at a local stone-cutting

plant; so when we were all ready for

the blast, the visitor was ushered in and
given a seat of honor opposite the

furnace, and well out of danger from
sparks and fumes, where he sat in state,

surrounded by a more or less patient

committee of entertainment, while we
charged coke, and limestone, and iron

ore reported to be 65 per cent, ore, and
blew until slag flowed in glowing
streams, and we secured a scanty store

of iron, but enough to cast several

mementoes of the occasion, which were
distributed amongst the honored guests;

and there all through dust, heat, and
smoke the honored guest sat with his

usual bland smile, and when the ordeal

closed expressed himself as feeling much
honored by being the guest upon such
an important occasion. However, if I

remember right he closed the incident

without promising "to give it his very
best attention." In 1903 the plant was
almost completely destroyed by fire

but as quickly as an adjustment of in-

surance could be obtained we were at

work laying cement foundations this

time, outside the old timbers, which had
in most cases pretty well rotted away,
as we intended to somewhat enl-arge the

plant; and soon a much larger, and
better, building arose around the old

ruins. In the meantime, as the brass

furnace, and also the core oven remain-
ed, I took advantage of the fine weather
to do some open air moulding, and cast-

ing, as they enclosed the old floors by
the new walls. The old fan, and
scaffold had been consumed, and the

cupola so much damaged that we install-

ed a new outfit on a larger scale. The
core oven which served us for many
years, and baked many a ton of cores,

was unique in design; at first the shop
heater had to do duty as a core baker,

but happening upon a medium sized

marine boiler, which had seen service

as a toter of supplies to the railroad

builders of the C. P. R., but had been
abandoned upon the completion of the
all rail routes we took possession, and
"gutted" it pretty thoroughly, removing
flue sheets and flues, and putting in a
tight floor above the furnace box, it

proved a handy, and effective core oven,
using either wood or coal fuel; may its

old bones rest in peace. It survived the
fire, although it could not save its load
of cores which were found burned to their

original dust, it has been superceded in

later years by a larger brick oven with
car, and track, and the necessary room
for larger cores. We have faced the
handicap of long and severe winters,
sometimes suffering freeze-ups and al-

ways running up a heavy fuel account,
but with an average of about 20 on the
payroll, for which it provides homes,
and comforts, as well as filling an im-
portant place in the repair work of sur-
rounding plants; it is still open for busi-
ness on the old stand, and may it long
hold its place in the goodwill of its em-
ployees and the patronage of the public.

Au revoir.

FIND3 BUSINESS BETTER IN
OTTAWA

A survey of the machinery and metal
trades in the Ottawa district shows
rather a contradictory state of affairs
for,, whereas trade in medium work ap-
pears to be "booming," trade in large
work is decidedly quiet, and small work
is sandwiched in between the two, be-
ing fairly good. Of these machine
shops specializing in medium work which
were visited, all report trade either
good, improving, or excellent. McMullen
Perkins Ltd., have been enjoying a big
volume of business. This firm installed
two new grinders and a new lathe last
year but their business is, such that
they are putting in another new grinder
and have taken on two extra hands. Mr.
McMullen reports that even in the usu-
ally slack months of January and Feb-
ruary the works were kept going at full

capacity and that he was employing
more men than at the busiest time last
year. Armstrong & Co. is another .firm
in the booming category. Mr. Arm-
strong has recently taken on two extra
hands and is putting in a new grinder,
three more lathes, and a new milling
machine, which, when installed, will call

for the employment of an additional
three men. This firm finds its present
premises altogether too small for its,

growing business and, as already an-
nounced, has secured a site on which an
up-to-date large machine shop will be
erected at once.

Mr. Lawson, of T. Lawson & Sons de-
clares business to be improving. He
has increased his staff by two but say-
that as yet the volume of increased
trade is not sufficient to warrant the
installation of any new equipment. The
Victoria Foundry reports business as
quiet with no large contracts in si^ht.
Business in supplies is rather above :he
average.
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Selecting Rubber Goods for Use in the Foundry
Hose Should Be Made of Material Which Will Bend Easily and
Not Kink. Soft Tube Will Outwear Hard Tube for Sand "Blast

Use

Contributed by Foundry Equipment Manufacturers' Association

LEAKAGE, waste of power and

higher operating cost may be

traced directly to the use of un-

suitable hose and other forms of rub-

ber equipment. The subject may be

considered under 12 general heads: (1)

Hose for vibrators on folding machines.

(2) Hose for pneumatic tools. (3) Hose
for air hoists. (4) Hose for sandblast

barrels. (6) Hose for wetting down the

sand and other requirements. (7) Hose

for paint spraying machines. (8) Hose

for acetylene and oxygen. (9) Rubber

gaskets for sandblast barrels. (10)

Rubber cloth inserted sheets for lining

sandblast chambers. (11) Hose for

pneumatic sand sifter. (12) Hose for

revolving steel brush.

Compressed air is more costly than

the power used to produce it and there-

fore its efficient use deserves as much
attention as that bestowed on steam,

water or electric current. A leak in

the air line, or excessive use at a motor
will not endanger the operator. In this

respect it differs from steam which be-

clouds the view, electric current some
times responsible for a shock or burn

and water which floods the premises.

Nevertheless, to save the coal pile, care-

less and wasteful methods of handling

compressed air should be eliminated. To
do this several basic features should be

kept in mind. Leakage at couplings, or

through the hose never should be per-

mitted to exist. They can be prevented

by the proper application of gaskets in

connection with the couplings and by
exercising care in the selection of the

hose itself.

Pressure which the rose will stand is

inversely proportional to its diameter.

As the inside diameter of the hose in-

creases, the pressure it will stand, de-

creases. A 1-inch 6-ply hose may have
a bursting pressure as Hgh as 800

pounds, while a 2-inch, 6-ply hose made
of the same materials would burst at

650 pounds. Hence care always should

be taken to specify greater number of

piles for the larger sizes.

To secure good, economical service,

air hose must not kink. Kinking not
only shuts off the supply of air at the

time, but it creates a permanent in-

jury in the wall of the hose, which later

develops into a leak. To prevent acci-

dents of this character, the thickness

and number of plies must be proportion-

ed to the size of the hose; the rubber
must be of good quality and the inner

tube, fabric and outer cover must be
properly proportioned to each other.

Sometimes customers specify wire
winding as a protection against out-

side wear. The practice is not recom-
mended. It makes the hose heavy and

hard to handle. Once bent, the hose

is hard to reshape and a wire covering

is more costly than the thick rubber

cover recommended as the best protec-

tion for the outside of the hose.

A molded hose is advisable for any
'ength over 50 feet. This type of

hose eliminates extra couplings which

retard the flow of air and decreases the

pressure at the tool. This is an import-

ant feature. It has been found that a

15-pound increase in pressure can make
a 37 per cent, difference in the amount
of work accomplished by the tool.

Vibrator Hose

Air hose used in connection with

vibrators on molding machines usually

is, 5/16 or %-inch and should be of the

best quality with a good resilient oil

proof tube. It also should have a cover

of resilient rubber and the walls should

be heavy and substantial. This hose is

not subjected to external abrasion, but

the cover and wall must be heavy enough

to absorb the continued bending without

kinking or cracking. The outside some-

times is chafed off by scraping the bose

over machines.

Pneumatic Tool Hose

Hose for chipping and other pneumatic

tools, also should be the best procurable.

It is subjected to the hardest use, drag-

ged over rough castings, run over by

trucks and abused in general. The cover

should consist of about a 1/16-inch

thickness of tough rubber. Until re-

cently the practice was to use a %-inch

hcse wire wound for the line, with a

short length of y2 -inch hose, not wire

wound, on the end and termed the lead-

er. At present the practice almost ex-

clusively is to use a %-inch hose without

wire windings. A good rubber cover

will withstand more abrasion than wire.

Wire makes the hose heavier and in ad-

dition it becomes flattened when a cast-

ing drops on it or a truck passes over it

making it necessary to hammer out the

kinks. The automobile tire furnishes a

good illustration of this feature. The
trend certainly gets its share of abrasion.

Tough rubber has been found the best

protection against this abrasion. Metal
studded tires have not proved successful.

The character of the tube, or lining, of

hose used for this purpose is a most im-

portant feature. It should be oil proof,

high grade and firmly anchored or vul-

canized to the fabric. Oil proofing tends

to prevent the ends from becoming
soggy and soft through the action of the

oil and, what is more important, it pre-

vents decomposition of the tube through-

out the entire length of the hose. Oil

will affect a poor tube seriously and then

small particles of rubber become loosen-

ed and are carried to the tool preventing

proper functioning of the air ports.

In large foundries many feet of air

hose are under pressure at one time.

T.eaks in the hose mean loss of coal

and power. It also means a slower func-

tioning of the tools. Leakage may be

divided into three classes: leakage of

new hose, leakage of hose which has been
in service from three to six months and
leakage of old or broken hose. The lat-

ter is most easily detected and may be
remedied at once, but the other two con-

ditions are apt to create more trouble.

After a series of exhaustive tests a

prominent mining journal concluded
that even new hose leaks although so

slightly that the leaks cannot be detect-

ed in the usual manner. It was found
that new hose which enlarges most in

diameter under pressure, leaks most.
Therefore it is advisable to install hose
so constructed that the pressure will

elongate it but not increase the dia-

meter. This feature is governed on
braided or woven hose by the angle of

the threads in the braiding.

Hose three to six months old requires

the closest watching. Particular atten-

tion should be directed to hose appar-
ently in good shape and presenting no
cuts or warning breaks. Time after

time, hose in this condition has been
tested by placing it under water and has
been found to be full of little pin holes.

This species of leak cannot be detected

in any other manner. In a foundry
where a few thousand feet of this kind
of hose are under pressure, the condi-

tion will be reflected definitely in the
coal pile.

Air hose for hoists and other pneu-
matic tools would require the type of

hose recommended in the foregoing.

In some cases a somewhat cheaper hose
might be ^used but the practice is not
recommended. The fact must be borne
in mind that when a good hose and one
of inferior quality are carried in stock,

men are apt to apply the cheaper hose
where the good one is needed. This
practice may prove disastrous, but where
all air hose is good hose, no harm can
be done by using it on all appliances and
even on the easier jobs it will prove
eventually economical.

Sandblast Hose

One of the paradoxial points about
sandblast service is that the softer the

tube of the hose, the longer it will wear.
The resilient rubber compound resists

the abrasive action of the sand which
wears away hard substances rapidly.

The tube of the hose also must be
smooth, because if there is the least
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roughness at any point, the wearing ac-

tion will begin there. Flexibility also is

important and the wall, f the hose must

be thick enough to prevent kinking, be-

cause the least kink in a sandblast hose

means rapid destruction. For economy
in this service, hose should be selected

which has a thick inner tube of the best

rubber and a good thick wall which is

at the same time flexible and springy.

Sandblast hose s'hould be of a character

that will hold the pressure and at the

same time resist the abrasion of the

sand. Until recently sandblast hose

gen. rally was furnished with a %-inch

lining and with 4-ply duck. Later in-

vestigation has demonstrated that a 3-

ply will hold the pressure in most in-

stances where the hose is from 1 to IVz-

inch inside diameter. On a %-inch in-

side diameter 2-ply will do the work.

When the lube or lining is worn
through, the plies of duck are useless

in resisting the abrasion of the sand,

they will give way at once. Therefore

what was saved in cutting down the

number of plies is utilized in provid-

ing a heavier and better lining. Good
sandblast hose s'hould have ^-inch

lining for practically all sizes and the

plies should be as follows: %-inch, 2-

ply; 1-inch, 3-ply; l^-inch, 3-ply; 1%-
jnch, 3-ply and 2-inch 4-ply.

The tube is the heart of the hose. It

should be pure gum, tough and resilient

so that when the sand strikes it the

lining will yield. The sand then will

rebound. If the tube does not give,

but resists the sand it will quickly be

worn away just the same as the casting

that is being sandblasted. It does not

necessarily follow that all soft tubes

are good. They are not. They must
be soft, yet tough. A cheap rubber

can produce a soft tube, but pure gum
and zinc are necessary to produce a

soft, tough tube. Whenever sandblast

hose is subjected to a bend the wear
will be most severe at that point, be-

cause the tendency of the blast is to go
straight. This condition exists gener-

ally at the wall connection where the

blast enters the hose. At this point

the lining often is worn away com-
pletely on one side while still intact

on the opposite side. The life of the

hose may be extended by giving it a

quarter turn every few days so that all

sides of the lining will be subjected

to the blast and thus wear uniformly.

Air hose for a sandblast barrel usually

is used in short pieces and generally in

a bent position. The sizes vary from
% to 2 inches. For this purpose the

type of hose specified for pneumatic
tools is recommended.
Hose employed for wetting down

the sand and for other purposes around
the foundry generally is used in % and
%-inch size. A good garden hose will

serve satisfactorily as it is apt to get

burned or damaged in some manner
before it is worn out. Large castings

made in many foundries are painted by
a spraying machine. The paint hose

practically is a good air hose but of

somewhat lighter construction which

makes it easier to handle with a small

paint gun. Both tube and cover
should be of good rubber, oil proof and
paint proof. This hose usually is used
in 1

/4, 5/16 and %-inch sizes.

Manufacturers se'll a hose with a
black cover for connection with oxy-
gen tanks and one with a red cover for

the acetylene tank. This hose is a high
grade air hose but lighter and more
ilexible for convenience in handling with
small burners. The tube or lining should

be of the best rubber, as it has a tend-

ency to deteriorate, particularly from
the effects of the acetylene. It is sup-

plied in diameters from lA to ^-inch.

Sandblast barrels require gaskets,

square and round, of various sizes. The
stock should be a good, medium, soft

rubber. The gaskets vary from 1/16
to ^-inch in thickness. They prevent

the dust from coming out of the re-

volving barrels. The covers are re-

moved frequently and therefore a high
grade rubber is recommended that will

not harden quickly and fail to make
a tig-ht joint after the cover has been
removed a few times.

The usual sandblast chamber is a

small room enclosed in sheet metal.

Castings are loaded on trucks and run
into this chamber to be cleaned. Dur-
ing the operation part of the blast

strikes the walls and eventually wears
holes. To prevent this, the walls are

draped with rubber sheets about 3 feet

wide, 5 feet long and 1/16-inch thick.

Originally this rubber sheet was not

reinforced and as a result the pieces

tore long before they were worn out.

In recent installations the rubber sheet-

ing is reinforced with a single ply of

fabric and probably will last indefinite-

ly. The rubber should be of good
quality and reinforced with light weight
duck.

Couplings similar to those made by
the Cleveland Pneumatic Tool Co. and
by the Chicago Pneumatic Tool Co.,

are recommended for air hose. They
do not require any bands. A special

coupling is provided for the sandblast

hose which should be attached with
a heavy clamp of cast material, for

instance, Brantford hose clamps. Spe-
cial connections usually are furnished

by the manufacturer of the machine
for the paint hose and the oxygen
hose. In all cases where couplings

are applied at the plant, care should

be exercised to see that these couplings
are not forced into the hose and that

there are no burrs on the end of the

shank. If the shank couplings are

treated with a little rubber cement
they will go easily into the hose and
stay there.

CLAY TO OUST CAST IRON

The following article, while not a

foundry proposition is of vital interest

to foundrymen s'nce it shows how one
branch of the industry is being threat-

ened. It was sent to us by Mr. R. S.

Clark, secretary of the Carnegie Insti-

tute of Technology, Pittsburgh, Pa.,

who will be pleased to send the entire

article from which this was abstracted

to anyone who requests it.

Cast iron has been attacked from
many quarters but is still in the ring,

but it is always well to keep an eye on
opponents and not be outdone.
As a result of laboratory tests made

in the College of Industries of Carnegie
Institute of Technology, Pittsburgh, it

has finally been established that bitum-
inous clay pipe for drainage and sewer-
age use is in every way the equal of
the more expensive cast iron pipe which
has been employed heretofore.

For years efforts have been made by
manufacturers and engineers to find
methods of efficient substitution of bit-

uminous clay pipe for cast iron pipe,

but without success. One weak point
has invariably remained an inability to

join the lengths to prevent leakage.
Practically speaking there has been but
one general type of jointing material

used, some variation of the ordinary
building cement.

Recently various bituminous com-
pounds have been evolved as a substi-

tute jointing material. But the first

—

and numerous—tests made of these, too,

failed to overcome the great weakness
of clay pipe when used for drainage or

sewerage.

Finally a number of these bituminous
compounds were placed at the disposal

of S. E. Dibble, head of the Heating and
Ventilating Department of the College

of Industries of Carnegie Institute of

Technology. He proceeded to make
painstaking and unusual tests and ex-

periments. He not only devised absolu-
tely new equipment with which to sim-
ulate actual drainage and sewerage
conditions in the making of his tests

but as a result of the tests themselves
he developed an entirely new jointing

practice and technique. Altogether
twenty-one separate tests on a total of

sixty-three joints were made, three dif-

ferent bituminous compounds being
used.

Not only have Professor Dibble's tests

established (1), that a proper bitumin-
ous compound can be used efficiently in

jointing a pipe; (2), that joints made in

the manner developed by Professor

Dibble will stand any pressure that the

pipe itself is capable of standing, with-

out showing any leak; (3), that a pipe

line so jointed can be thrown out of

alignment without causing a leakage at

the joints; and (4), that leaks due to

poor workmanship can be repaired easily

and quickly; but Frofessor Dibble has

gone further and has published actual

chemical analyses of two of the bitum-

inous compounds found satisfactory.

Industry in a score of its important
fields will immediately profit by this

practical type of educational institution

work.

The "Brass World" states that Joseph
Jenks was the first foundryman on the
continent of America who worked ia

copper, and that this was in the year
1645.
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Conditions in General

npHAT CONDITIONS in every respect are better than a

month ago goes without saying, but it is equally true that

they are not much better. A prominent foundry supply man
put it about right when he said that each month since the

first of the year was noticeably better than the one which pre-

ceeded it but the difference was not great enough to portend

any rush in business before next spring. This does not mean
that unemployment will be rampant during next winter, but

it means that things will not be where normal thinking people

think they should be until next spring.

This is, at least, a safe view to take, but it is not what his-

tory has taught. Unless the ways of the world have changed

from their usual routine, the quiet times are about at an end

and busy times will come with increased rapidity each month,

and by the end of this year's harvest we will be enjoying bright

times which will be a surprise to most of us. As a matter of

fact things are better now than some of our biggest men
care to admit. The farmers who have avoided buying for

two years see a good crop ahead of them, and the two facts

combined have resulted in their making purchases which were

due before. The agricultural inmplement shops are quiet'y

running along with practically a full complement of men while

gradually emptying their store-houses. As we pointed out on

former occasions the building trade was never so good in the

history of the country. Every city, town, and village is hav-

ing its building boom. This, of course, reflects into foundries

catering to this class of work, which in turn creates more busi-

ness. The one class of foundry which does not appear to be

making much headway is the class which does heavy machin-

ery. So far these shops are almost at a standstill, but on the

whole conditions are far better than they have been in two

years. Coal strikes and threatened railroad trouble make

both buying and selling unsatisfactory while the labor situa-

tion in all lines is not any too stable. A cut in wages is never

welcomed by the working man, particularly when he sees noth-

ing in return for it, yet cuts in wages seem to be the only

thing which employers can see to bring back prosperity. The

amount of a man's income is not of any concern. What he

can purchase with it is what counts. However there is very

little strike talk among the foundry workers and it is alto-

gether improbable that there will be, and things will soon

be moving along as of old.

American Versus British

TN OUR LAST issue we published a somewhat lengthy paper
entitled "American Versus British Gray Cast Iron" read

at the Rochester Convention by Mr. F. J. Cook, a foundry
manager from the Birmingham district of England. It is

to be hoped that it was read through and carefully studied

by every reader as it was alive with interesting and educative

matter. Of course, it brought out the British side of the

question in a most favorable light. The Americans were in-

terested in it because it enlightened them on a number of

points in British practice as well as opening their eyes to

what is going on in their own country. While they appreciat-

ed it and took their medicine like good fellows, it was not to

be supposed that they would absorb everything as gospel and
let it drop at that. There was an American side which had
to be brought out and presented to the public for considera-

tion and then as a matter of fact all Englishmen dr rot see

things alike.

In the present issue we publish an ably written paper by
an eminent English authority as well as a couple of replies

from well known American metallurgists. These are all

equally as interesting as the original and while the discussion

is between English and American foundrymen the informa-
tion which is being brought to light is of equal interest to

Canadians and we trust that they will not be scanned over
but carefully and studiously read through. We have some
more papers written by prominent American metallurgists on
the same subject which will be pubished in future issues.

British Foundrymen's Convention
HPHE INTERNATIONAL Foundry Trades Exhibition which
*- was held at Birmingham, Eng., June 15-24, was a decided

success. Our British representative puts it thus: "Owing to

the prolonged labor trouble in the Engineering trades very

many people who ordinarily find it difficult to get away
from their plants were free to attend. Luckily the labor

troubles which brought the metal working trades to a stand

still were settled just at the time the exhibition opened which

encouraged buyers to go forward and place orders. Exhibit-

ors were well satisfied with business done, and the general

atmosphere was decidedly encouraging."



July, 1922 CANADIAN FOUNDRY MAN 41

A feature in British methods of having an exhibition is

that they not only exhibit what a foundryman would be

likely to buy but they also exhibit what foundrymen have to

sell. By this means it becomes of interest to a class of

foundrymen who might otherwise not see in it any good.

Among the exhibits were samples of malleable iron castings,

steel parts for ships, gearing, marine cylinders, etc. This

class of exhibit helps to swell the number in attendance and

as a result creates a bigger number of possible buyers for the

foundry equipment and supplies which are on exhibition.

The convention proper, which only occupied three days,

June 21-23, was somewhat along similar lines to the Am-
erican Foundrymen's conventions but savoring of British cus-

tom. The practical part of the foundry held a prominent place

in the program. Exchange papers were also read. Follow-

ing are the papers which were presented and discussed:

"History of Loam Moulding in the Province of Liege," by

J. Varlet, of the Esperance Longdoz Works, Liege, Belgium;

"New Methods of Testing Cast Iron," by E. V. Ronceray, M.I.,

Mech. E., Paris; "American Methods of Manufacture of Mal-

leable Iron Castings and Some Data in Connection With the

Finished Product," by Enrique Touceda, Albany, N.Y., U.S.A.;

"The Development and Manufacture of High Tenacity Brass

and Brunze," by O. Smalley, M. Inst. M., Newcastle-on-Tyne,

England; "Some Influences of Low Temperature on the

Strength and Other Properties of Cast Iron," by A. Campion,

F.I.C., of Falkland and J. W. Donaldson, B. Sc, A.I.C., of

Greenock; "The Manufacture of Light Steel Castings," by

H. Bradley, Sheffield; "Semi-Steel," by J. Came^n, Kirk-

intilloch; "Safety Work in Foundries," by R. W. Patmore, of

the Industrial Welfare Society, London, England.

These papers, as their titles and the names of their writers

imply, will be particularly interesting reading and will be

published in future numbers of Canadian Foundryman.

Market Conditions

/CONDITIONS in the metal market are practically the same
^* as a month ago in regard to price, although the demand for

pig iron has been greater and more iron is moving. In the

non-ferrous metals the enormous stocks on hand at the close

of the war prevented any high price being asked. In fact the

price of copper was lower than in many years. The demand
has however been greater than was anticipated could be pos-

sible and at the present time there is very little of this mat-

erial in reserve. There is quite a bit of scrap metal on the

market but no more than is required. Core is to some extent

hard to get, as it is a product of the bituminous coal mines

where the deadlock between the two opposing parties has not

yet been broken. The following prices are quoted this week:

No. 1 Pig iron, Toronto $29.15; Gray forge, Pittsburg $25.00;

Lake Superior Charcoal iron, Chicago, $30.00; Standard low

phosphorus, Philadelphia $13.50; Bessemer, Pittsburg $25.00;

Basic. Valley furnace $24.00. The following selling prices are

quoted for non-ferrous metals on the Toronto market:—Lake

coppei-. $17.00 per cwt.; Electrolytic copper, $16.75; Casting

copper $16.50; Tin $34.00; Aluminum $21.00; Antimony $7.40;

Zinc $7.25; Lead $7.00; For scrap metals Toronto dealers

are paying:—Copper $11.00; Heavy machinery brass $9.00;

Machinery brass turnings $6.50; Yellow brass clippings $6.00;

Yellow brass turnings $4.85 ; Medium brass $4.50 ; Light brass

$3.50; Aluminum $11.00; Zinc $4.00; Heavy lead $4.50; Tea

lead $3.00.

For good machinery cast iron dealers are paying $16.00;

Stove plate $14.00; Car wheel $16.00; Malleables $11.00; Cast

borings $5.00; Coke is quoted in Toronto at $12.75 per ton

in car load lots.

Ontario's Iron Ore Deposits

ATA CONFERENCE which was called by the Hon. Mr.

Mills and held at the Parliament Buildings, Toronto, on
July 5th for the purpose of ascertaining what were the pos-

sibilities of making use of Ontario's extensve iron ore de-

posits, and at which most of the furnaces of the Dominion
were represented, the following questions were asked:

(1) The extent of the iron ore deposits of Ontario. Are
they sufficient to sustain a native blast furnace industry of

importance?

(2) The kind and quality of the deposits:

(a) The iron ores of Eastern Ontario.

(b) Deposits of banded magnetite, or mixed magnetite

and hematite.

(c) Silicious hematite.

(d) Siderites.

(e) Bog iron ores.

(3) (a) The applicability of magnetic concentration meth-

ods for low grade magnetites, and subsequent briquet-

ting or nodulizing.

(b) Processes for increasing the metallic content of

silicious hematites.

(c) The roasting and nodulizing of siderites.

(4) Are all or any of the above, or other methods of bene-

ficiation within permissible limits of cost?

(5) How far can a market be found in Ontario for bene-

ficiated Ontario ores?

(6) Is there a market for more than the present pig iron

product of Ontario? If so, where?

(7) Can the problem be attacked by adapting a method of

reduction to low grade ores, rather than by treating the ores

so as to make them amenable to present blast furnace

practice?

(8) Any aspects of the question not enumerated above.

These were responded to by different furnace men and

others who were present, but not in a very favorable manner.

The furnace men agree to use our own ore in preference to

imported ore providing they get value for their money, and

this is the question which must be settled.

In our next issue we will have a report of what progress was

made. In the present issue there is a very interesting article

on the subject by Mr. John H. McCallum, of Fort William,

who is an enthusiastic advocate of getting these mines under

way. Mr. McCallum has had mining and metallurgical ex-

perience of considerable extent and his views will have much

weight.

Black Finish on Brass

FOR the purpose of producing a black finish on small brass

articles, says Mechanical World, it has been found that

a sulphocyanate solution having the following composition

is satisfactory:—Nickel ammonium sulphate, 8-oz. per gallon;

zinc sulphate, 1-oz. per gallon; and sodium sulphocyanate,

2-oz. per gallon. It is desirable to keep in suspension an ex-

cess of zinc carbonate, which maintains the neutrality and

the zinc content of the solution. "Black nickel" plating may
be applied successfully to brass, either directly or after cop-

per plating, to copper, and to steel which has been first coated

with copper, nickel, or zinc. Where protection against cor-

rosion is desired, the "black nickel" should be preceded by zinc

plating. The wearing properties of the "black nickel" sur-

face are largely determined by the quality of the lacquer

subsequently applied.
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Scraps
TKe Foundry Scrap Pile^

The Volta Manufacturing Co., Welland
has just received an order from Renton
& Fisher of the Hopetown Steel Works,
Bathgate, Scotland, for a standard three-

ton capacity electric steel furnace, with
transformers and switchboard equipment
complete.

# # * *

Steel trough and Machine Co., Tweed,
Ont., are constructing a large addition

to their plant in that city, which will

add five thousand square feet to their

floor space. This firm manufactures
foundry tote boxes, waste cans, shop
barrels, gasoline tanks and sheet steel

sundries of any kind required.

* * * *

The Preston Woodworking Machinery
Co., Preston, Ont.. have secured the con-

tract for the pattern making and other
woodworking equipment to be installed

in the new technical school at Sarnia.
The list includes five lathes, ore grinder,

band saw, buzz planer, variety saw, sur-

facer and mortiser.

The Pease Foundry Company, Toron-
to, whose plant at Brampton, Ont., was
badly damaged by fire a few weeks ago,
are again running full blast, having
rushed reconstruction of damaged por-

tions. They report that they are very
busy and are running- full time with a

full compliment of men.

The British Empire Steel Corporation
will spend nineteen million dollars in

additions and repairs to their steel plant

at Sydney, N.S. Eng-ineers employed
by the corporation are now engaged pre-

paring plans for new open hearths and
blooming mill which will cost in the

neighborhood of ten million dollars. One
blast furnace is to be rebuilt and a sec-

ond one extensively repaired.

The Canton Pneumatic Tool Co., Can-
ton, Ohio, are circulating their catalogue

describing and illustrating their valve-

less hammers, scaling hammers, chip-

ping hammers, riveting hammers, etc.

The contents show all details of the val-

ves used on such tools as have valves,

how their external valve operates, how
the piston acts as valve and striking

member on the valveless hammer. Pneu-

matic drills and riveting machines are

shown as are pneumatic foundry ram-
mers for both bench and floor work.

Specifications, tables and other informa-

tion are included.

A big strike of gold is reported to

have been made on Blue Lead Creek,

sixty miles from Quesnal Forks, B.C.,

adding to Canada's known enormous
gold deposits which are now the greatest

in the world.
:£ %. afe jfe

The Callender Foundry Co., Guelph,
Ont., are taking over the charter of the

Callender Foundry and Manufacturing-

Company, Limited, and will carry on

business under the new name hereafter.

They have added a machine shop to their

business and are manufacturing conduit

fittings as a specialty while continuing

to operate the foundry as a jobbing

shop. They report fhat they have found
business fairly satisfactory during the

quiet spell which is just taking its de-

parture. They have been running- from
four to six days per week right along.

* # * *

The Aluminum Last and Metal Com-
pany is a new industry which has just

started operations at Kitchener, Ont., by
James W. Watson, formerly proprietor

of the Kitchener Pattern Works, and
Albert Wendling, formerly foreman with

the Forewell Foundry Co., Kitchener.

Both are first class mechanics and well

known. They are manufacturing alum-
inum shoe lasts and have a well appoint-

ed foundry for the purpose, and are

prepared to fill orders for aluminum
castings as well as brass, bronze and
special alloys. The pattern making de-

partment will still be operated.

# * * *

P. H. & F. M. Roots Company, manu-
facturers of blowers, gas pumps, water
pumps and vacuum pumps, Connersville,

Indiana, are issuing a large and attrac-

tive catalogue describing and illustrat-

ing their rotary positive blowers. A fea-

ture of the book is that they have omit-

ted all testimonials and all pictures of

installations, and have devoted the en-

tire space to practical information. The
reproduced drawings of the interior of

th? b'ower are particularly interesting,

as are the tables of sizes and pressures.

The instructions for selecting proper size

of blower and for keeping it in repair

are well worth reading.

E. Rupay, who was for many years

employed with the Raymond Sewing
Machine Company of Guelph, and later

with the White Sewing Machine Co.,

has accepted the position as foreman
with the Electric Fittings and Foundry
Co. at their Preston, Ont., plant. This

company manufactures conduit fittings

and are preparing for a big demand
which their experience has taught them
will be the result of the present build-

ing boom all over the country and as a

consequence are installing a lot of new
equipment. In their machine department
they are putting in a new "Petrie" shap-

er and two powerful punch presses.

There is a distinct and steady demand
in Belgium for Canadian hand tools of a

great variety of types, says A. S.

Bleakney, trade commissioner at Brus-
sels. If Canadian firms can lay these

tools down at prices which will compete
with the United States tools on the mar-
ket, says Mr. Bleakney, they can un-
doubtedly do business. Certain Cana-
dian tools, including saws, hoes, rakes

and forks, are a'ready on the market, a
fact which should encourage other Can-
adian manufacturers of tools to endeav-
or to supply a share of the hand tool

requirements of this country.

The Electric Furnace Construction Co.,

908 Chestnut Street, Philadelphia, man-
ufacturers of Electric Furnaces, "Elec-

tro" Steam Boilers, etc., report an in-

crease in capital and the appointment of

the following new officers: Mr. P. H.
Falter, vice-president and treasurer;

Mr. Arthur G. Dickson, of Dickson, Beit-

ler & McCouch, Philadelphia, vice-presi-

dent and counsel; and of the following

new directors: Mr. John Gilbert, of Ma-
deira, Hill & Co.; Mr. Wm. A. Webb,
president Empire Coal Mining Co.; Dr.

T. H. Weisenburg. Mr. Frank Hodson
retains the presidency of the company.
Mr. P. H. Falter, the new vice-president

and treasurer, is a graduate of the en-

gineering department of the University

of Michigan, and until recently has been
vice-president and general manager of

the Canadian Electro Products Co. He
had been general manager of the Balti-

more Electric Alloys Co., in the manu-
facture of ferro-silicon and other electric

furnace alloys, and for 13 years with the

Aluminum Co. of America in various

capacities, including design, construc-

tion and operation of a number of its

plants. Mr. Falter was also general

manager of the Shawinigan Electro

Metals Co., Montreal, manufacturers of

metallic magnesium, and he has also had

considerable experience on hydro elec-

tric power plant work at Sault Ste.

Marie and Shawinigan Falls, Canada.
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Direct— that's the only way to buy

T T'S REASONABLE to suppose that, in competition with goods sold direct from
manufacturer to consumer; imported goods and goods sold through devious

channels must, of necessity, cost more or be of lower quality.

Because HAMILTON Foundry Facings and Supplies are made in Canada and
sold direct to Canadian Foundrymen is one reason for their popularity. Another

reason is the consistent high quality and reasonable prices associated with

HAMILTON goods for the past thirty years.

You Take No Chances With These Facings

Hamilton Facings are so manufactured that they fill and cover the surface of the mold

either when brushed on or rubbed with the hand. If our facings are not all we claim,

return them at our expense. Our guarantee covers quality, service, uniformity and de-

pendability.

Climax Silver Lead
for medium and lighter grades of castings. It will

brush on the mold. It is sold at a moderate price, and

invariably proves its worth at the first trial.

Imperial Plumbago
In constant use among foundrymen for thirty years

for making stove plate and ornamental work of every

kind.

XXX Ceylon
Pure Ceylon Plumbago for use on the heaviest green

sand castings. Produces a perfectly clean casting.

Gambite
Superior to any Liquid Core Binder on the market. It

is free from gas and can be used alone or with oil,

flour, resin or any dry compound.

SEND FOR A TRIAL ORDER TO-DAY

The Hamilton Facing Mill Co., Limited

Head Office and Mills :

Hamilton, Ontario, Canada



44 CANADIAN FOUNDRY MAN Volume XIII

CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for

50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in bordor, are at card rates.

POSITION WANTED

DRASS FINISHER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 704 Canadian
Foundryman.

pRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

•dlry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,

Canadian Foundryman. (C.3F.)

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove. Furnace, Boiler Sections, Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

the STAlfligpMJ FOR SALE

BARGAIN IN USED ELECTRIC FURNACE—
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Perro alloy furnace, 220

volts, 25 cycle, 3 phase ; complete equipment. For

further particulars write Hiram Walker & Sons,

Metal Products, Limited, Walkerville, Ont., P.O.

Box 156. (c.t.f.f.)

WANTED
\irANTED—A TABOR MOLDING MACHINE
** squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J. Dal-

gleish, 221 Dundas St., Gait. Ont.

J.H.Gautier 6/

J. & J. TAYLOR'S SAFES FOR SALE

One J. & J. Taylor Safe, inside dimensions

15 inches deep, 2 feet 6 inches wide, three

feet 11% inches high and fitted with a

built in compartment. Price £250.00.

One J. & J. Taylor Safe 18 inches deep,

two feet 9 inches wide, four feet 5 inches

high, fitted with a steel compartment. Both

safes are in good condition and can be

bought at a price that will save considerable

money to the purchaser. Price $200.00. Box

900, Canadian Foundryman. 153 University

Avenue.

Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks. Wrjte por New catalog

THE 5TEELTROUGH ft MACHINE CO. LTD.
TWEED - ONT.

CLOSING TIME
Advertisements for this section must be

in our hands on the 9th of each month.
In order that the announcements of your

wants, ptc, shall n >; he delayed, please try
to have them in our office as early as pos-
sible.

CANADIAN FOUNDRYMAN

Bailey &BellFire Brick Co.
Manufacturers ami Importers of High Grade

Fire Brick Fire Clay ami _ General Supplies.

Special Shapes, Cupola Block. Stoker Brick.

Boiler Tiles. Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto. Phone Ken. 4335

Good Times Just Ahead
PROSPERITY is within our reach in Canada.

All we need to have and to hold it is a sane, sure grasp on its simple

elements.

They are Industry, Integrity, and Faith.

These are the cardinal virtues of human relations. They are the underpinnings of

healthy, natural business life and the foundation of a wholesome social system.

They are the fountainhead from which Progress springs. A well-known business

economist has called them the "Fundamentals of Prosperity."

Your purchases are an expression of Faith. They are evidence of your Industry.

Make them confidently from business institutions of Integrity.

Buying is the backbone of prosperity. An active market means more employment, steadier

earnings; benefits are passed around.

Wise spending gives stability to earning and for that reason is far-sighted thrift and sound

economy.

The call of to-day is for cheerful thinking, willing working and constructive action by you

—everybody—NOW.
To-morrow's change for the better will come about through the combined efforts of each and
every one of us.

By sheer force of numbers and co-operation, by the high power of heart and mind, we can

put Business on a firm, stable basis.

We can do this because all of the material factors making for better business are right.

Let us link our faith with industry, our vision with courage, and forge ahead.

Let's make an uncommon effort toward a common end—Good Times.
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to set it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

1

ANODES. BRASS, COPPER. NICKEL
AND ZINC

W W. Wells, Toronto. Ont.

ARGGON
Dominion Oxygen Co.. Toronto, Ont.

BRASS FURNACES
r.vley Down Shaft Furnace Co.. E*Jt-

CHEMISTS
Charles C. Kawln, Chicago. 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co.. Rich-

mond. Indiana

CORE MACHINES
American Foundry Equipment Co., New
York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto, Ontario.

Monarch Engineering Mfg. Co.. Balti-
more. Md.

W. W. Sly Mfg. Co . Cleveland. Ohio.

CORE PLATES
Damp Bros.. Mfg. Co., Toronto. Ont.

CORE SAND
lenson & Patterson, Stamford. Ont.

George F. Pettinos, Philadelphia. Pa.

CRANES
Northern Crane Works.

Tllle, Ont.
Ltd. . Walker.

CRUCIBLES
Joseph Dixon Crucible Co., Jersey City,

N. Y
J H. Gautier & Co. Jersey City, N Y.

CUPOLAS
Northern Crane Works, Ltd., Walker-

ville. Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

DUST ARRESTERS
W. W. Sly Mfg. Co , Cleveland. Ohio.

EDUCATIONALISTS
McLaln's System Inc. Milwaukee, Wis.

ELECTRIC RIDDLES

Great Western Mfg. Co.

Kansas.

Preston Woodworking Co.

Leavenworth,

Preston, Ont.

Ltd., Montreal,

Ltd., Montreal,

l-ERRO-MANGANESE
A. C. Leslie & Co.,

Quebec.

FERRO-SILICON
A. C. Leslie & Co.,

Quebec.

FIRE BRICK
Bailey & BeU Firebrick Co.. Toronto.

Ont.

ruASKS, SNAP
American Foundry Equipment Co New
York City.

FLASKS, STEEL
American Foundry Equipment Co., New
York City.

FLUXES. IRON. BRASS, ALUMINUM.
COPPER

Basic Mineral Co.. Pittsburgh, Pa.

Directory of Foundry Supply Houses

The Buyers Directory of Canadian Foundryman was oriarinally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of Whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

i.ouses listed below

:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT, SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros.. Mfg. Co. Toronto, Ont.

LADLE SHANK8
Damp Bros.. Mfg. Co.. Toronto, Ont.

MAGNETS
Dings Magnetic Separator Co., Milwau-
wu.

FLUOR SPAR
Basic Mineral Co.. Pittsburgh, Pa.

FOUNDRY ENGINEERS

Austen Company, Cleveland, Ohio.
Charles C. Kawln. Chicago. 111.

H M. Lane Co.. Detroit. Mich.

McLaln's System Inc , Milwaukee. Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton.

Pa.

Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES. GAS
Monarch Engineering Mfg. Co.. Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more. Md.

: URNACES ELECTRIC
Pittsburgh Electric Furnace Corp..

Pittsburgh, Pa.
Electric Furnace Co., Salem, Ohio.

GRINDERS, PORTABLE
A. W Sainsbury. Ltd.

Cleveland Pneumatic Tool Co., Toronto,

Ont.

GRINDERS, SWINGING
A.W. Sainsbury Lt., Sheffield, England.

HEATERS
E. J. Woodison & Co.. Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co.. Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co.. Detroit. Mich.

IRON CEMENT
Smooth-On Mfg. Co., Jersey City, N.J.

KAOLIN
Whitehead Bros, Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee. Wis.

METALLURGISTS

McLain's System Inc , Milwaukee, Wis.

Charles C. Kawln, Chicago, 111.

METAL PATTERNS

Bryant Pattern Works. Windsor, Ont.

Hamilton Pattern Wks.. Toronto, Ont.

MOLDING MACHINES

American Foundry Equipment Co.. New
York City.

lenson & Patterson. Stamford. Ont.

Herman Pneumatic Tool Co., Pitts

burgh. Pa.

Tabor Mfg. Co.. Philadelphia, Pa.

MOLDING SANDS
Whitehead Bros., Buffalo N. Y.

Benson & Patterson, Stamford. Ont.

Geo. F. Pettinos, Philadelphia. Pa.

Venango Sand Co., Franklyn. Pa.

OXYGEN
Dominion Oxygen Co. Toronto, Ont.

PATTERN MAKERS
Bryant Pattern Works. Windsor, Ont

Hamilton Pattern Wks, Toronto. Ont

PIG

A.

Steel Co., of Canada, Hamilton, Ont.

RON

C. Leslie & Co.. Ltd., Montreal.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co

,

Ont.

Toronto.

RIDDLES

Great Western Mfg. Co.. Leavenworth,

Kansas.

The Preston Woodworking Machine Co.,

Preston, Ont.

SAND

Senson & Patterson, Stamford, Ont. '

George F. Pettinos, Philadelphia, Pa.

Venango Sand Co.. Franklyn, P».

Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES

American Foundry Equipment Co., New

York City.

H. L. Wadsworth, Cleveland. Ohio.

SAND MIXERS
Philips & McLaren Co.. Pittsburgh. Pa.

National Engineering Co., Chicago. 111.

SAND SIFTERS

Great Western Mfg. Co.. Leavenworth.

Kansas.

National Engineering Co., Chicago.

The Preston Woodworking Machine Co..

Preston. Ont.

SAND BLAST HELMETS
Pulmosan Safety Equip. Co. Brooklyn,

SAND BLAST MACHINERY

American Foundry Equipment Co.. New

York City.

Pangborn Corporation, Hagerstown, Md.

W. W. Sly Mfg. Co.. Cleveland. Ohio.

SAND MULLERS
National Engineering Co., Chicago, 111.

SAND BLAST ABRASIVES

George F. Pettinos, Philadelphia, P»-

Globe Iron-Crush & Shot Company.

Mansfield. Ohio.

Pittsburgh Crushed Steel Co.. Pitta-

burgh, Pa-

SAND RAMMERS

Cleveland Pneumatic Tool Co., Toronto,

Ont.

SHOT AND GRIT, SAND-BLAST
Pangborn Corp. Hagerstown. Md.

SNAP FLASKS
American Foundry Equipment Co. New

York City.

Damp Bros.. Mfg. Co., Toronto. Ont.

Diamond Clamp & Flask Co., Rich-

mond, In liana.

SNAP FLASK JACKETS
Damp Bros.. Mfg. Co., Toronto. Ont.

STEEL BANDS
Damp Bros., Mfg. Co., Toronto. Ont

TUMBLING BARRELS
R. MacDougall Co.. Gait. Ont.

W. W. Sly Mfg. Co., Cleveland. Ohla.

VALVES
Cleveland Pneumatic Tool Co.,

Ont.

Toronto

PULLEYS
Dings Magnetic Separator Co.. Milwau-

kee. Wis.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co.. Toronto, Ont.
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£&&£! MOST METAL
PER DOLLAR

%&S^ Write us for Proof

Lava Crucible Company of Pittsburgh, Pittsburgh, Pa.

[\\_ MANUFACTURING

LISBON, OHIO
MAKERS OF WffiGHT HIGH SPEED HOISTS,

WRIGHT STEEL TROLLEYS, WRIGHT SCREW
HOISTS

ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s* M»ui.<i»r.r.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian ReprcsentaUces: WILLIAMS & WILSON .Ltd., Montreal, Canada

ANODES
Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker
delivery, and can save duty and elimin-

ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and fuLl particulars ?

W. W. WELLS, Toronto

In

Brass
Bronze
Copper

Nickel
Tin&Zinc

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H . L . WADSWORTH
CLEVELAND

Mr^lV?Jl
Quick permanent repairs

without a shutdown

STICKS and STAYS

Write us

LAVA CRUCIBLE CO. OF PITTSBURGH, Pittsburgh, Pa

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

~ HAGE.RSTOWIM. MD.
SAND-BLAST SPECIALIST

P. O. BOX. 8508

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding Band. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.

\Hml 800 Smith St., Milwaukee, Wis.

ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND
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E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

L
Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

-J

AMERICAN
Molding Machines ^ Pattern Compound
Charging Buckets jSj^Jgp Core Machines
Dust Arresters JM V&g. Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook, Iowa.

The " GEM"
Mould Drying

Lamp

FOR
COAL OIL
ONLY

Woodward Bros.

&
Copelin, Ltd.

Can Be

Supplied

with

Larger

Burner For

Cupola Lighting

Unwin Road. Peckham,

LONDON. S.E..ENG.

Patterns

!

Phone
Adelaide
5439

Put your pattern problems in

our hands. Quality work and
prompt service assured. Pat-
terns made for all foundry
purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

NORTHERN CRANE5
MADE IN
CANADA

ELECTRIC
HOISTS

I TO 150 TONS
CAPACITY

AIR
HOISTS

NORTHERN CRANE WORKS LTD.
WALKERVILLE - ONTARIO.

Pulmosan Sand Blast Helmet No. 30

A

Well ventilated,
adjustable frame
fits any size head.
Light in weight
a n d will stand
hard wear.

$5.50 F.O.B.
York.

New

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Frooklyn, N.Y.

PHILLIPS & McLAREN

Sand
Mixers-

Grinding

Pans

of all types and size?

for mill and foundry

use. AlsoJawCrushers.

24th and Smallman Sts.

Pittsburgh, Pa.

CO
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MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on account of
the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
—speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro-Alloys)

PITTSBURGH, U.S.A.

Sh@ml
Blast With Shot!

Costs One-fifth As Much

FOR AIR SQUEEZERS
^^ HIGH PRESSURtSIDE

__ _ ^^ TCCYLINOER

Canton Pressure Reg- ^
ulators and Service
Valve give one pres- f
sure for the drag
and another for the
cope—each being low-
er than the initial

pressure- Absolutely
uniform work. Write
for catalog. ADMISSION

1 LOW PRESSURE SIDE

THE CANTON
PNEUMATIC TOOL COMPANY

423 Schroyer Ave., S. W. CANTON, O.

One ton of Globe Shot will do more
ami better work than a carload of
sand. Eliminates sand bins, dryers
and reduces transportation costs.

GLOBE High Carbon Chilled Shot
can be used from 250 to 275 times before
il bei oraes Ln< ffi i tlve Semi for a trial
order to-day.

The Globe Iron-Crush & Shot Co.
(Formerly The Globe S'eel Co.)

MANSFIELD, OHIO, U.S.A

Why Don't You Write?
HARDLY a week passes that Canadian Foundryman
does not receive copies of this paper returned by the

postal authorities because of the change in firm names
or the address of some whose names are on the mailing
list. Sometimes complaints reach us of the non-delivery
of mail matter. It is not till the receipt of such com-
plaints or the return of the laper, as the case may be,

that we obtain any knowledge of the changes or re-

movals of persons or firms. The adoption of the co-

operative spirit on your part by notifying changes
would make things a good deal more pleasant for both
parties. The MacLean Publishing Co. want their mail-

ing list to be in such shape that they will be able to

render the perfect service to their subscribers. There

is a lot of valuable trade matter mailed by this com-
pany and if you don't receive it—well, the fault is en-

tirely yours.
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mgr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets

DETROIT, MICH.
Or order from the nearest branch

CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH:

Frederic B. Stevens
250 West 12th Street, Erie, Pa.

Charles J. Menzemer, Mgr.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee. Wis.

A. M. Weis, M*r.
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C. M. Miller Alloy Fluxes For AH petals

Having Any Trouble With Your Castings ?

Make Perfect Castings Every Time
Instead of once in a while.
Let us help you
Lessen your losses

Eliminate your troubles and
Round up the orders!

Can save ten to twenty per cent. Coke.
Use fifteen per cent, more Scrap.
Pick out your Cupola in one-fourth the time.
Obtain one-third further deflection of test bar.
Less trouble from breakage in the rattlers.

Always save one ton of Iron outright in a 50 ton heat.

Fluid and soft metal assured.
Less bricking and patching necessary.
Usually shortens the heat a minute a ton.

Xcessive shrinkage and porousness a thing of the past.

HOW?
USE MILLER KEYSTONE CUPOLA FLUX
Send for trial order. No pay unless satisfactory.

FLUXES FOR ALL METALS
Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.

Radioclarite for Brass, Bronze and Non-Ferrous Metals.
1'earlite for Aluminum.
Special Radioclarite for Copper.

FLUOR SPAR
We produce all grades of Fluor Spar from our own mines. Immediate delivery.

Why
Not
Give
Our
FLUX
a

Trial?

No
Pay
Unless

Satisfactory

C. M. Miller.

tin

The Basic Mineral Co., Box 276, N.S. Pittsburgh, Penna.
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No Swells or Scabs with a Herman

The principle employed by the

"Herman Jarring Molding Ma-

chine" is an up and down move-

ment of the table plate striking

upon a resilient surface; that

this is the proper method for

making molds on a molding ma-

chine has been conceded by all

practical foundrymen.

By the "Jarring" principle,

swells and scabs are practically

unknown. Venting is unneces-

sary because the sand is jarred

uniformly and is packed most

densely around the pattern,

while the top is less compressed,

and therefore gases escape more
readily.

The Larger the Pattern, the Greater the Gain

Any mold, large or small, can be jarred in less than one minute's time and castings

made of the same pattern do not vary in weight. The time required to place the

sand in the flask and remove the same to the floor, depends upon the facilities af-

forded and the equipment installed.

The actual gain by "Jarring Machine Molding" over hand ramming is generally

three to one. The larger the pattern the greater the gain. The depth of the flask

is unlimited.

Our Service Department will be glad to co-operate with you.

them help you determine your molding machine requirements.

Let

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building, PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering Appliances Co., Ltd., Palace Chambers,

Westminster, London. S.W., Eng.
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W00DIS0N PRODUCTS

Every Woodison product is sold on a service basis and is guaranteed to make good. The great

care exercised in manufacture and the high quality of materials and workmanship used made

this possible. For the real economy that is measured, in dollars and cents, by the reduction of

Factory Costs—adopt Woodison's.

Hardwood Snap Flasks
There is no danger of Woodison Flasks springing and
making a shift in your castings. They are made from
materials best adapted to resist moisture and are strong

and durable.

Woodison 614 Plumbago
This is genuine East India Plumbago—unadulterated or

added to in any way. For machinery castings, columns

and works where the sands have a tendency to scab it

has no equal.

Woodison Lite-Wate Parting
You take absolutely no chance in trying out our Lite-Wate

Parting. We claim it is the best to be had. You can test

it out without a particle of risk. Order a barrel—try it

out thoroughly and if it doesn't prove satisfactory, return

it at our expense.

Woodseed Liquid Core Compound
A purely Canadian product, lower in price than linseed oil but

just as efficient. WOODSEED is always uniform—the formula

is never changed to meet unstable linseed oil prices. If you are

anxious to favor Canadian products WOODSEED is sure to give

you excellent value for your money. Order a trial barrel now.

Eureka Core Compound
Are you making large, heavy gray iron castings, engine beds,

machine tools or steel castings of any description?

You can save money by using our Eureka Core Compound. No
experiment— its merit is already established among leading

foundries in Canada.

We manufacture other grades for smaller intricate cores.

How about a barrel on approval?

The E. J. Woodison Company, Limited
Fire Brick - Fire Clay - Heat Proof Cement - Foundry Equipment

858 Dupont Street 261 Wellington St.

TORONTO MONTREAL
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CLEVELAND "FOUNDRY" CHIPPERS
Are Dusl-Proof Easy To Hold Easy To Control

A Remarkable Tool for Fast Chipping
Made in •'Seventeen" sizes with "Open" or "End. .fed" handles '—

Outside or Inside Latch.

CLEVELAND SAND RAMMERS
For Floor, Flask, Bench and Core

Size No. 4F. for heavy floor and pit work.
Size No. 1HF. for light floor work.
Size No. 1H, for bench and core work.

They have high speed, no recoil and are dust proof. They incrc;.^ . » ut

PORTABLE AIR GRINDERS

The s
:

z2 G. illustrated,

is a "one man grinder."

has 3,300 r.p.m. Weight,
19 lbs. Adapted for

grinding castings, etc.

BOWES AIR HOSE COUPLINGS

4

AIR TIGHT

The Bowes is instantly connected or disconnected. Always air tight.
Write for special Bulletins Nos. 50 and 51.

CLEVELAND PNEUMATIC TOOL CO., OF CANADA, LIMITED
84 Chestnut St., Toronto, Ont. 337 Craig St. Montreal, Que.

TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with I2"x I4
n Table

THE TABOR MFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A.
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Here's the Only Way to Handle Your Sand

MIX-
SEPARATE
And CUT

In One Operation

ithwitn a

"MONARCH"
aBLIZZARD »?

UNIVERSAL SAND
MIXER

(Single Hopper Type "Patented")

Capacity—-Anything up to 25 Tons a Day!

The Universal Sand Mixer and Sifter is a real money saving machine—a distinct

advancement for the handling of sand in the foundry. Fitted as it is for motor
attachment and ready to be mounted on wheels for quick transportation, its middle

name is "speed."

Its ma.n fea'ure consists of cylindrical wire brushes located below the bottom of a special feed

hopper. These brushes are operated by a shaft, belt or motor driven, running at 1,000 r.p.m. After

the used sand is fed into the hopper, it is drawn gradually from it and thrown forcibly through the

air in a heap upon the floor, in front of the machine. All foreign particles, such as nails, wire, etc.,

are thrown still further away into another heap, owing to the latter being heavier.

The Net Result is a better mixed sand than is possible by hand, the sand being equal to that passed

through a No. 16 sieve. This is a great saving in time, material and general costs.

We also build Universal Mixers of the double hopper type for use by concerns requiring a large

amount of sand to be treated and where the necessary floor space for one or more machines is not

available, in other words they are two machines in one. Shall we send you catalogues?

The Monarch Engineering & Manufacturing Co.
1206 AMERICAN BLDG. BALTIMORE, MD ., U. S. A.

New York Office: 50 Church Street
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Power House

K /

(ANAMANjfyCHINERY
f Manufacturinc News *

Canadian fouNDRYMAiv

x

'2>

Cmi'iiK Mcrcti«nt Service Guild R»«i'<

For

Self-Promotion
And Sales Promotion

Are you interested in any of these fields—power—metal working—marine? As a manufacturer, or purchasing agent, as a super-
intendent or foreman, as an ambitious mechanic or engineer?

Use These Publications
They will keep you strictly up-to-date in all branches of mechanical engineer-
ing. Edited by practical men. Cheerful, inviting, instructive, authoritative.

POWER HOUSE
Twice a month— $2.00 per year.
Serves the power plant engineer-
trie, Refrigeration, Hydraulic.

Steam, Elec

CANADIAN MACHINERY
Weekly—$4.00 per year.
Covers the metal working field—serving shop
executives, purchasing agents and owners. First-
class mechanical paper and market paper com-
bined.

CANADIAN FOUNDRYMAN
Monthly—$2.00 per year.
A paper for the foundry owner, superintendent
and foreman. Claimed by its readers to be
unexctlied.

CANADIAN SHIPPING AND MARINE
ENGINEERING NEWS

Monthly—$2.00 per year.
Jnterp.ets marine engineering in its broadest
sense, serving the shipbuilders, navigation com-
panies and their officers. (The Editor holds
an extra first-class B.O.T. certificate).

Published by

THE MACLEAN PUBLISHING CO

JA

7j):

s-> ^ ~^ -\ •

n --.
. -i

-/TJ

143-153 UNIVERSITY AVE., TORONTO
A company whose idea of service has made it the largest concern of its

kind in the British Empire.

Thirty years' experience and dozens of practical men in your own line,

stand ready to serve you. Let them I Subscribe for your paper to-day.

Men with selling problems will find a profitable tip in the statement
made by a prominent manufacturer recently. "I use
MacLean Publications because I am satisfied that papers
with such a high standard of editorial excellence, MUST
have an influential following."

Ns:
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Dominion Oxygen Service
BROADER IN SCOPE AND MORE EFFICIENT

THREE years ago Dominion Oxygen service was but a
vision. Beginning with one oxygen plant,, in Toronto,
Dominion Service has expanded until it now owns

the largest and most modern oxygen plants in Canada.

In addition, Dominion Oxygen Service includes Prest-O-Lite

Gas (Dissolved Acetylene).

Operating both oxygen and Prest-O-Lite Gas Plants and
with a chain of Distributing Warehouses at centrally located

points, Dominion Oxygen Service offers the purest products
obtainable, in any quantity required, shipped in the most
modern cylinders, and always delivered on time.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

General Offices: 80 Adelaide St. East, TORONTO.
Hamilton Merritton Montreal Oshawa Quebec
Shawinigan Falls Toronto Welland Windsor Winnipeg

D-30
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J.L..A J.v-/./\ J.V/./v
WHO—WHERE—WHAT

Wave length—your quickened heart beats as you follow
Acey Smith, the dynamic superintendent of the North Star
Lumber Co. through the pages of the new four part serial.

THE TIMBER PIRATE
By

Charles Christopher Jenkins

Four generous installments
of thrilling action
starting Aug. 15th

Here no overworked sex theme—no shopworn trading on human
frailty—but a live, red-blooded tale of virile men, clashing in a

contest of wit, will and brute strength at the behest of an un-
known mysterious master—J.C.X.

—

Who, unknown, unseen, but mysteriously all-seeing, lashes his

cohorts onward on his campaign of vengeful violence. A very
Hun in his reckless disregard of limb, life cr law.

Four generous installments of soul-stirring and blood-tingling sen-

sation. A faithful portrayal of the virile out-door life of the
Big Woods.

Mr. Jenkins' epic of Canada's rugged northern fastnesses shows the touch of

the master word painter and above all a man who has learned Nature by living

with her at her best and worst.

Follow him in fancy to the far-flung Northland and lose yourself with him in

his moving drama of the merciless J.C.X. You will enjoy your mental vacation.

Other features of our

August 1 5th Issue
"AS YOU WERE"—Gerald Mygatt. "A MERCHANTMAN ON THE

A delightful story of love and SEVEN SEAS" -Norman Riley

business. The Sunny Southern Seas from

LETTY DOES THE EASIEST
calm to tempest.

THING"—Helen Woodbury. "GHOST OF PAST BOOMS"—Victor
_. ... , , ,. Lauriston.
Circus life, love and a dramatic Tg th(J ghost about tj walk once

climax. more?

On Sale |m / A f**f J"* A k £* \' News-

Today l/l A I W< i\ rV| ^k dealersMACLEANS
1 1 "CANADA'S NATIONAL MAGAZINE "10r I
?

I
^v^i^i^m l +J 20cCANADA'S NATIONAL MAr^TThJV "

Get Your Copy To-day

or Send $3.00 for a Year's Subscription to MACLEAN'S MAGAZINE, 143-153 University Ave., Toronto
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HAMILTON FACING MILL CO

The Comb's
Gyratory Foundry Riddle

Saves Nine Men's Time—Saves Nine Men's Pay
Speed is the big requirement in brass foundries.
That is why it's a common sight to see a COMB'S
RIDDLE supplying a whole line of molders with
sand. The machine is pushed from point to point

as needed, but instead of a gang, one man handles
the job easily.

The COMB'S RIDDLE will sift and mix sand fa:ter

than it can be fed. It does better work too. It is

distinctly a Canadian proposition It is the only

Canadian-made riddle that operates with the smooth,

repair-saving, gyratory motion. Every member of

the Canadian organization is supplementing con-

fidence with finances to make the Comb's Riddle

the national word for efficiency.

WMe/nrown/aCan:

ONTARIO AGENTS:

E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Larned and 3rd Sts., Detroit,

Mich.

Strong-Scott Mfg. Co., Winnipeg, Man.

Nil,

QUEBEC AGENTS:

Dominion Foundry Supply Co., 185 Wellington St.,

Montreal.

Mussens, Limited, 211 McGill St., Montreal.

Factory Supplies, Ltd., 244 Lemoine St., Montreal.

Williams & Wilson, 84 Inspector St., Montreal.

E. J. Woodison Co., Montreal.
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REGISTERED

fhe Sterling'Ma.rfi'ofCircutafiori

Simplicity Versus Multiplicity

IONG ago, advertisers dreamed of the day when circula-

tions could be verified. It seemed, then, like a distant

-• ideal. The demand became more insistent, and three

or four attempts were made by various organizations to

secure accurate circulation figures.

A multiplicity of forms resulted, often carelessly filled out by

the harrassed publishers. No basic standards were adopted

by which the value of circulation could be judged.

Then came the Audit Bureau of Circulations. Order devel-

oped out of chaos. Multiplicity gave place to simplicity.

Standards were adopted. The space-buyer's ideal was at

last realized. The verification of circulation was placed upon

a firm and scientific footing.

The history of the attempts
to secure authentic circula-

tion data is told in Chapter
Xofabookentitled—"Scien-
tific Space Selection"—pub-
lished by the A. B. C.

Audit Bureau
of

Circulations
A Co-operative Organization for
the Standardization and Verifica-
tion of Circulation Statements

201 South State Street- Chicago

lJlWest&n* Street NewYork
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Save

Sand

with a

Simpson

THE PRODUCT OF A PRACTICAL
FOUNDRYMAN

The Simpson Mixer pays for itself in labor alone in a short time. It earns big dividends by eliminat-

ing the losses due to bad castings, caused by poorly mixed facing sand, core sand and other foundry

sand mixtures. Sand mixing costs can be reduced very materially, thus enabling you to meet the

demands for lower prices for your finished product. High freight rates have increased the cost of new
sand to such an extent that it is imperative that the least possible quantity of new sand be used by

installing a Simpson Sand Mixer.

In addition to eliminating the losses due to bad castings caused by poorly mixed sand the SIMPSON
INTENSIVE FOUNDRY MIXER cu's down labor costs considerably. It is a fact that in saving of

labor costs alone it will pay for itself in a very short time. We have letters from hundreds of satis-

fied users testifying to savings in labor of from 3 3 1-3% to 50%.

Write for catalogue and further interesting information.

iWlMwMMi CTIPAMfigt
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The Kawin Service for Canadian Foundries and Users of Castings.
THE SERVICE WE HAVE RENDERED MANY CANADIAN FOUNDRIES AS ENGINEERS, CHEMISTS,
METALLURGISTS AND ADVISORS HAS RESULTED IN OUR MAKING MANY SPLENDID CANADIAN CON-
NECTIONS. We are proud of our record of achievement throughout Canada. We appreciate the confidence
placed in our organization. OUR ENGINEERING SERVICE consists of planning and layout of foundries

—

based on practical methods. Assures you of low cost of operation costs and desired production.

Consult Us when Considering Alterations
OUR ANALYTICAL SERVICE consists of examination of Iron, Steel, Ferro, Bronze, Babbitt and Aluminum.
0'U, Coke, Coal, Sand, Limestone, Refractories.

Advisory Service
Our Foundry Experts give advice on all Foundry Prob lems at Reasonable Rates.

Chas. C. Kawin Company, 307 Kent Bldg., Toronto
Also at Chicago, Cincinnati, Buffalo, San Francisco, Cal.

SPECIAL NOTICE
TO SUBSCRIBERS

We have received some complaints from
subscribers to the effect that Canadian
Foundryman is not being delivered. In al-

most every case investigation has shown
that our friends have changed their ad-
dresses and have NOT notified us.

Let every subscriber look at the address on
the label of this issue of Canadian Foun-
dryman, and, if it is not correct, please
fill in and mail to us the following

—

Name

Old Address

Change to

New Address

Occupation

Address: "Canadian Foundryman"

143 University Ave. Toronto, Ont.

MOULDING SANDS
J— ^MHWIl MIW !! IIIHIIII I IMl^———~

Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBACO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADELPHIA

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs', are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Pann., U.S.A.
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EXHAUST TUMBLING MILLS
BUILT IN DOUBLE FILE

Constructed in the same efficient manner
as all other McDougall products.

Each Mill may be run separately, which
proves a decided advantage when filling or
emptying.

Properly protected Ring Oiling Bearing..

Guaranteed for Long, Continuous, Satis-
factory Service.

THE R.McDOUGALLCO.,LTD.
GALT, ONTARIO

PIG
IRON

THE

/STEEL '\

COMPANY
OF

VCAMDA'
^ LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL

99

ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND
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YOU
Can Get Better Castings

TOO
Some of the largest foundrymen in Canada are

regular users of

"B & P"

The Famous Niagara

SANDS
Their constant repeat orders can only mean one

thing—sand satisfaction and consequently—bet-

ter castings.

These "B. & P." Sands come from the famous

Niagara pits in three grades of molding sands,

three grades of core sand, three grades of pipe

sand and any grade of building sand.

"B. & P." Sands are sold on a satisfaction guar-

anteed basis, because we know that a trial order

will convince you that in results and economy

these moderately priced, high quality sands will

satisfactorily answer your sand problem—they

will give you better castings, too!

A Partial List of our

Satisfied Users

Dom. Wheel & Foundries, Toronto.
Fittings, Ltd., Oshawa.
Can. Fairbanks-Morse Co. Toronto.
Can. General Electric, Toronto.
Can. Iron Foundry, St. Thomas.
Grand Trunk Railway System,

Montreal.
Victoria Foundries, Ottawa.
International Malleable Iron,

Guelph.

Katie Foundry, Gait.

International Harvester Co.,
Hamilton.

Dom. Steel Products, Brantford.

Can. Westinghouse Co., Ltd.,

Hamilton.

Wm. Hamilton & Sons, Peterboro

Joseph Dixo.i Crucible Company
Jersey City, N. J.

Established 1827

The name "DIXON"
on a crucible means
more than the mere
name of the maker. To
the experienced foundry-
man it gives assurance
that the crucible so

marked can be depended
upon to stand t p i.n<ler

the most trying con-
ditions of the foundry.

DIXON'S
CRUCIBLES

have been st&ndar 1 for

years They are backe I

by marly a century of

manufacturing exper-
ice.

Write for Catalog No.

27-A illustrating t h e

complete line of Dixon
Refractories.

r

Benson & Patterson
STAMFORD, ONT.

MASTER FLASKS are designed to meet present
day needs where rapidity and precision of opera-

tion are essential. They are flasks you can de-

pend upon — very rigid and all wearing parts

amply provided for.

Sold in Canada By
Dominion Foundry Supply Co.; Whitehead
Brothers Company; E. J. Woodison Company:
Frederic B. Stevens; Hamilton Facing Mills

Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA
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METAL WORKERS' CRAYONS
Sawed from the Purest Talc

These crayons are medium hard and guaranteed free from grit.

Every crayon is uniform—made from absolutely pure talc.

Equal to the best imported products—but lower in price.

Send coupon for free sample. Fill in, clip and mail

the coupon to-day.

H. H. Wood Talc Company
Head Office and Factory

MINE CENTRE, ONT.
TORONTO

82 Richmond St. E.
MONTREAL

131 St. Paul St. W.
WINNIPEG

/
/

/ H. H. WOOD
A TALC COMPANY

• Mine Centre, Ont.

a Gentlemen :

—

^Kindly send me by return mail,

free of charge, one metal
worker's crayon that I may test

259-261 Stanley St. S its real quality on my work.

S NAME

FIRM NAME

Z^/ ADDRESS

Steel Core Ovens

Made in standard panels

two and three feet wide.

Light in weight. Easily

and quickly erected. Hold

heat the longest. May be

moved from place to

place at will. Furnished

in car type, rack type, or

with drawers.

Doors may be lift, swing

or slide type.

Steel Ovens with Swing Doors

Hamilton Facing Mills

Hamilton

Ont.

The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.
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The 7th (1922) Edition

jfflclain's

pstem
OF

Mixing, Melting and

Semi-Steel

IS NOW READY

Every man connected with the iron or steel

foundry needs this valuable information.

There is no way you can adequately appre-

ciate the nature of McLAIN'S SYSTEM
and report on your cupola practice except

by personal application—advice applicable

to all shops.

Supt. James Arterburn (second from left

in lower row, group 1) graduated in 1910.

The past year he made thousands of pistons

containing 25 per cent, steel with losses

less than one per cent.

Sunt. James Wilkins (second from left in

lower row, group 2) is an expert in h.s

line, and to have a more efficient organ-

ization inspired his assistants to study

McLAIN'S SYSTEM.

Supt. Calvin Wolfe (third from left in lower

row, group 3) graduated in 1915 while

the sand heap, and attributes his rap'd ris

to bringing his assistants along with him.

These men have purchased each edition as

published and were among the first to ordeJ

the 7th edition—just off the press.

Club Rates upon Request

McLain's System, Inc.

700 Goldsmith Bldg.,

MILWAUKEE, WIS.
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Electric Steel Furnace Development in Canada
Proven in 1906 That Canada Ores Can Be Successfully Smelted
—Initial Difficulties Ironed Out—Incentive to Production of Cer-
tain Alloy Steels—Recognized Part of Modern Steel Plant

THE advent of the first electric

steel furnace in Canada might be

traced from the time the Cana-

dian Government named a commission

to investigate the possibilities of using

electric power for the reduction of our

native ores. A furnace for this purpose

was installed at the Canadian Soo in the

year 1906, and the results obtained

showed that Canadian ores could be

successfully and economically smelted.

Dr. Heroult and R. Turnbull were the

designers of this furnace, and, imme-

diately after completing this initial test

for the Canadian Government, they de-

signed and installed the first of th?

famous Heroult type electric steel furn-

aces—this first furnace being built and

used in the States.

Early Difficulties

In the first furnaces built the designers

were faced with many serious difficulties

and had to be possessed with an abun-

dance of courage and perseverance. Ow-
ing to the high temperatures at wiiich

electric steel furnaces operate, much of

the standard equipment, at that time,

was not suitable; refractories, which
would stand up any length of time, were
difficult to get, while the standard elec-

trical insulations, used on furnaces at

that time, were continually breaking
down on account of the heat; mechanical
parts, of standard design, were found
unsuitable to stand the conditions pecul-

iar to electric furnaces. Then, there
were the electrodes to contend with.
Electrodes of only a small size were
made at that time, and a good deal of
experimenting and research work had
to be done before electrodes, that would
stand up a reasonable length of time,
could be obtained.

These initial difficulties, however, were
gradually ironed out and the electric
steel furnace then began to assert itself.

The steel men became interested in it

for several reasons. It had been proven,
conclusively, that electric steel had prop-
erties which could not be got by the
other methods of making steel; it could
be produced economically, and it pre-
sented the only means of making the
special alloy steels which were necessary
in the automobile industry, with the re-

By J. Young, Volta Mfg. Co.

suit that installations began to appear in

various parts of the country and these

furnaces were giving highly satisfactory

results when the war broke out and an
added impulse was then given to their

use. Canadian Steel Companies, whose
limited market up to that time caused
them to hold back, then began to instal

electric furnaces with the result that by
Ihe year 1919 there were at least 40 elec-

tric steel furnaces in operation in Can-
ada, capable of producing over 200 000
tons of steel per year. The British

Forgings, Limited, of Toronto, Ont., had
in operation a battery of ten 6-ton ca-

pacity Heroult type furnaces, which was,
at that time, considered the largest in-

stallation of electric steel furnaces in

the world. Since the termination of the
war the number of electric furnace in-

stallations have been continually added
to with the result that there are, as far

as the writer's knowledge goes, approxi-
mately 50 furnaces installed in Canada
at the present time.

Causes of Failure

As I have previously stated, the elec-

tric furnace, in the steel industry, is

now a recognized part of a modern stee\

plant. There are, however, instances
where the electric furnace has not been
a success. These failures can, in many
cases, be traced to an over- zealous sales-

man, who in his ambition to make a sale,

has not taken into full consideration the
local conditions, or, again, it may be due
to poor operation. The electric furnace
cannot be operated, to give the best re-
sults, with any sort of mediocre opera-
tion—jn fact, as in all other businesses,
a man thoroughly acquainted with his
work will give better service than the
one who lack^ experience. I heard the

Six-Ton Heroult Type Electric Furnace
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statement made that it just cost a cer-

tain party $10,000 to find out that elec-

trical steel castings were not sound and

could not be depended upon. To those

conversant with electric steel furnaces

such a statement would not be taken

seriously, as it has been amply proven

that electric steel castings are superior

to either open hearth or converter cast-

ings. On the other hand, such state-

ments tend to check bona fide sales.

I stated that during the war the elec-

tric steel furnaces established their place

in the steel industry. In one forging

plant, where a complete record was kept

of the different steels used for shells,

and where the blanks came from diversi-

fied sources, those made by the electric

process showed less rejects and superior

physical qualities in every way as well

as more consistent chemical analysis. I

do not mean to say that the electric

furnace will take the place of other

methods of making steel. It has its place

as a steel producer, and, where installed

with proper judgment and operated by

efficient men, will give satisfactory and

highly efficient service.

Of late, manufacturers of grey iron

castings have turned their attention to

the use of the electric furnace for mak-

ing grey iron in order to meet the ever-

increasing demands for high quality grey

iron castings, and several furnaces have

been installed to produce grey iron for

the making of cylinders, piston rings,

etc., used extensively in the automobile

business.

In Canada, however, where electric

power is comparatively cheap in many
localities, the electric furnace not only

is a competitor with the cupola on a

quality basis but also on a cost basis for

ordinary castings and furnaces are in

operation in Canada, producing electric

grey iron for castings, continuously.

The electric furnace differs from the

cupola in this respect, that it offers a

larger range of products on account of

the fact that the analysis of the finished

article can be controlled within a very

fine degree. Furthermore, a dual sys-

tem is in use in some places—and is

working out successfully—where steel

and grey iron is produced from the same
furnace.

Electric Furnaces for Many Industrial Purposes
Great Flexibility Indicated—Efficient and Economical—Makes
for Better Working Conditions in Baking, Hardening, Enamel-
ing, Heat-Treating, Annealing, Melting and Forging—Applica-

tion in Soldering, Heating Auto Rims, and Crying Lumber

GREAT is the variety of industrial

utilities to which electricity is

being applied. This has interest-

ing illustration in the development of

heat-;reating furnaces for many differ-

ent purposes. The scope of this field

demonstrates the flexibility of elec-

tricity, and results actually obtained es-

tablish its merits as being economical in

every department. It eliminates labor-

ious operations and her.ce serves to re-

duce cost; it has been the means of sav-

ing valuable floor space by confining

certain operations to smaller areas; in

Illustrations courtesy R. H. Cunningham & Co.,

industrial furnace engineers, London. Ont.

the matter of cleanliness, where such is

an absolute necessity, it is beyond com-
parison with gas or oil; there are no
ofifej.&ive odors or excessive outside

heat, and its efficiency has been estab-

lished as beyond question. When i; has

been given a fair trial and wherever
engineering skill has had an opportunity

to adapt it to local conditions or par-

ticular purposes, results have been sat-

isfactory and electricity has won favor

as a desirable theat-treating medium.
Safety insulations and switches have
been developed and designed whereby
danger from high voltages has been re-

ducd to a minimum and at the same

time recording and indicating apparatus
constructed whereby the power may be

adjusted to the operation, automatic or
otherwise, wi;;h absolute precision.

Scope of Heating Operations

The statement is made by an exper-
ienced electric-furnace engineer that

electricity can be used for any heating

operation requiring temperatures from
100 to 2,600 degrees Fahr., and for met-
al melting from 100 to 4,000 degrees

Fahr. successfully and efficiently. Here
are a few of the applications in Canada
of the electric furnace to purposes that

may be considered more or less excep-

tional:

—

Baking 10,000 headache tablets per

hour.

Baking corn flakes at t'.-.e rate of 500
ibs. per hour.

Heating 120 auto rims per hour for

shrinking en felloes, and also for dry-

ing truck bodies.

Electric lead pot, 12 ft. long by 2 ft.

wide heating 30 No. 10 iron wires to

Electric furnace used by manufacturing jeweler in enameling name plates,

society pins, etc.. and also for harden'ng dies and tools.

Automatic electric furnace for heat-treating small parts. These are

fed in at one end. carried through by worm, ani released at

other end.
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1,550 degrees Fahr. traveling at the

rate of 100 feet per minute.

Tinning 30 No. 22 iron wires travel-

ing at the rate of 320 feet per minute.
Porcelain enameling 60 baph tubs per

day, and 50 auto name plates pere hour.

Hardening 30 planer knives, 2V6 in.

x V2 in. x 33 in. per hour at 2,350 Fahr.
As to the industrial scope of the

electric oven or furnace the following
outline is elucidating:

—

Drying.—Varnish, lumber, paper,
moulds, plastic forms.

Baking.—Bread, cereals, enamels,
cores, transformers, motor windings.

Coloring.—Nails, wire, wire cloth,

stampings and metal parts.

Annealing. — Wire, tools, machine
parts, brass stampings, silverware,
white metal stampings, castings and
other metal parts.

Hardening.—Steel tools, bearings,
wire, springs, drills, both high speed
and carbon, reamers, milling cutters,

lathe tools, taps, dies, saws, knives, etc.

Preheating.—All types of high-speed
tools.

Porcelain enameling.—Bath tubs,

kitchenware, stove parts, signs, lodge
and fraternity pins, etc.

Heating.—Automobile rims for
shrinking on felloes.

Burning.—'Carbon electrodes, manu-
facture of graphite, china, porcelain
and clay products, bank notes, pari-

mutual tickets, general incineration
and cremation.

Metal coating.—Tinning or galvaniz-
ing wire and other metal products.

Melti,r.g.—Solder, lead, soft metal
alloys, zinc, tin, brass, copper, bronze,
iron, steel nickel, chromium, vanadium,
tungsten and other alloys.

Forging.—Steel and tungsten.
Miscellaneous.—Soldering iron heat-

ers, hot plates, plating and cleaning
baths, water skills; laboratory furnaces
and dental furnaces.

Application to Soldering

Electric soldering furnaces are among
the most recent and useful applications.
Here, again it has been demonstrated by
actual test that the cost is less than
gas. Records in one case show an hour-
ly consumption of 840 watts. To bring
the furnace up to a required tempera-
ture of 1,200' degrees Fahr., takes from
V2 to % of an hour, and a pair of IV2

inch coppers may be heated as desired

in three minutes. The dressing and
cleaning of coppers is no small item m
extensive soldering operations, and with
electricity it may be done in one half

the time consumed where gas is used.
Then, again, working conditions are
greatly improved for there is no ob-
jectionable heat, and obnoxious fumes
are eliminated. While the difference in

operation costs, so far as actual con-

sumption of electricity and gas is con-
cerned, is slightly in favor of the form-
er, other conditions give it a decided ad-
vantage.

An outstanding instance of economy
has to do with the use of electricity for

drying purposes in lumber mills, when
they happen to be within a hydro zone.

At night, while the mill is inactive, the

available power may be used, say at 1/6
of a cent per kilowatt, in connection

with the drying kilns, thus converting
chargeable load to useful purposes and
eliminating fuel costs otherwise neces-

sary.

Electricity, it is found, has also its

advantages in heat-treating dies and
punches, as not only being economical
but much cleaner than old methods. The
product is practically free from scale

of any kind and this is most desirable.

Many large tool rooms are adopting the

idea.

HEAT TREATING NOT ANNEALING

Heat treating is a subject which Is

quoted frequently in technical articles

but understood by few practical men. It

is usually passed over as being something
in connection with steel for special pur-

poses. This is far from the iproper

definition as heat treating is used to first

class advantage on common cast iron.

To be sure heat treating is a form of

annealing but it is not usually done for

that purpose. Heat treating is more for

the purpose of relieving uneven strains

such as will develop in a casting of un-
even thickness, on account of the lighter

section cooling before the heavier part.

If the casting can be heated to a suffi-

cient temperature to allow the particles

of the metal to become relieved and then

cooled slowly the heavy and light parts

will cool together and cause all stress

to be equal.

Grey iron castings very seldom re-

ceive heat treatment of any kind, being

used just as they leave the mould.

The benefits resulting from proper

heat treatment are many. Take, for ex-

ample, a lathe bed casting. Some en-

gineering firms rough machine such
castings, then leave them out in the

weather for several months for "sea-

soning." The reason given for this is

that "if a lathe bed easting is machined
and finished without seasoning, it twists

and goes out of shape, and the lathe is

no longer accurate." Why? In a lathe

bed or similar casting, where unequal
thicknesses of metal are joined together,

internal stresses are set up by the con-

traction at different times of the var-

ious thicknesses of metal, assisted to an
extent bv the cores. When the skin of

the casting is broken these stresses be-

gin to assert themselves, and in time
pull the casting out of shape, and no
period of sun and weather will ever com-
pletely take these stresses out. Heat
treatment will.

Castings of unequal thickness of met-
al, where accuracy in the finished ma-
chine is desired, should be heated slow-

ly to approximately one thousand de-

grees Fahr. and held at this tempera-
ture for at least twelve hours and then
allowed to cool slowly in the furnace.

This will give a casting which will

not keep its shape, but possess the max-
imum strength in all parts. Hard spots

in medium castings and all hard light

castings are very often the result of

chill from water. When these faults

are found the results from the machine
shop are far from satisfactory, broken

drills and reject castings being num-
erous. To stop this the castings ought

to be heated to 1,500 deg. Fahr., held at

that temperature for two hours, and
then allowed to cool slowly in the furn-

ace. For both of these heating op-

erations muffles or steel boxes, secure-

ly luted with fire clay to prevent ox-

idation, should be used. Not only so,

but the castings should be painted over

with powdered charcoal or coke and
water.

PORTLAND CEMENT SAVES FIRE
RISK

The Portland Cement Association of

the United States has the following to

say, which while intended as a boost for

their business, is really worth knowing:
Fire losses in the United States in

1921 were more than half a billion dol-

lars.

Fire loss adjustments made by insur-

ance companies in the United States and
Canada during the past fourteen years

amounted to $3,410,752,600. The aver-

age yearly loss was $243,625,200. The
loss for 1920 was $330,853,925.

Losses from fire in the United States

average $3 per capita per year. France
has a per capita loss of 49 cents; Great

Britain, 33 cents; Germany, 28 cents,

and Holland, 11 cents.

During the past fourteen-year period

our fire losses were 28.1 per cent, of the

value of new building construction. In

1920, although an abnormal amount of

building was done, the fire losses were
23.5 per cent, of the value of new build-

ings.

Startling as these losses are, they do

not tell the whole story. They repre-

sent only the actual insurance adjust-

ments made. They do not take into ac-

count losses due to the fact that build-

ings are seldom insured for more than

80 per cent, of their full value, nor do

they include losses not covered by in-

surance. The insurance adjustments

made probably do not exceed 70 per

cent, of actual fire losses, including

both insured and uninsured.

The surest safeguard against loss by
fire is a building so constructed it can-

not burn.

Reinforced concrete represents the

highest type of fire-resistive construc-

tion. Concrete is practically mainten-

ance free. Concrete grows stronger as

it grows older.

CONFIDENCE

It is the determination to do hnd
dare that makes for success. It is your
God-given right to have all of the hap-
piness that success can bring to you.

Cultivate confidence in yourself so that

you may have the nerve and initiative

to reach out and help yourself when the

horn of plenty is offered to you. Do
not procrastinate! "Time and tide

wait for no man."
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Utilizing Heat of the Cupola to Warm the Blast
By Having Cast Iron Air Jacket Above the Melting Zone the Air
is Heated From the Waste Heat of the Fuel, Before Passing Into

Fire

IN THE sketch Fig. 1, is a hot blast
cupola invented by Mr. James Hig-
ham of Owen Sound. Mr. Higham

is a foundry superintendent in that
city, and while his original experiments
were carried on in England, he has just
recent y perfected his furnace so that
he knows it is a success, as he has one
in use in the foundry where he is em-
ployed.

Some time ago a description of a
small oi.e of his own make appeared in
this paper. In Fig. 2 will be seen a
photograph of it as it appeared at the
time, but since then a full-sized cup-
ola has been tried out with perfect sat-
isfaction.

A few points on melting will not
come amiss before describing this cup-
ola. To melt iron requires some 2,300
degrees of heat. This terrific heat
must be concentrated in one place
known as the melting zone, which is

usually a couple of feet above the
tuyeres where the blast enters. This
zone only includes a very few inches, so
that a foot above it is never at a suffi-

ciently high temperature to melt iron.

At the melting zone the walls must be
lined with some refractory material such
as fire brick which will resist this in-

candescent heat. Above this a cast iron
lining is as good as anything else. Blocks
of iron shaped like fire bricks have fre-

quently been used for this purpose with
better success than could be had from
regular fire bricks, as the iron was not
affected by the abrasive action of the
fuel and metal being charged into the
cupola.

In the sketch here shown, the cupola
is lined above the melting zone with a
smooth iron pipe, which is even better
to resist the rough usage to which a

cupola lining is subjected than the
blocks would be and is, furthermore, es-

sential in order to furnish the hot air

chamber necessary to create the hot
blast. Hot blast has been tried on dif-

ferent occasions with doubtful success
and condemned on the same grounds
that David McLain refers to when he
speaks of certain foundry men who have
tried to make semi-steel without know-
ing how and failed to get satisfactory
results. This type of man condemns the

McLain system or any other system
which touches on a subject which was
a failure in the hands of unskilled work-
men. So it is with the hot air furnace
for melting. Some experimenters have
been unsuccessful but not all of them.

While the temperature above the
melting zone is not sufficiently high to

melt iron, it is nevertheless high en-

ough to make it red hot. If this red
hot tube is exposed to a continuous heat
it will continue to absorb it and throw
it off from the outer surface. If this

outer surface is encased in a steel shell

and the intervening space kept con-

stantly filled with cold air, this cold air

will absorb the heat which radiates

through the cast tube. Of course the
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Hot blast cupola in use at Owen Sound foundry,
giving best of results.

air does not remain there long enough
to absorb very much heat, and this will

be the argument advanced by those who
do not want to believe in it. If they

will take a few lessons from the hot

blast furnace which is used in making
pig iron, they will see things differ-

ently. All the heat which is used to

raise the temperature of the blast at

the pig iron works is generated at the

furnace which is going to receive the

blast. Not only this, but more heat

than can be used is generated; the sur-

plus heat being utilized for other pur-

poses. To this I might add that in a

modern blast furnace the air is frozen

before it enters the heating ^chamber.

In the pig iron blast furnace, layer

upon layer of coke and iron are charged

on continuously, but only the bottom
one is under proper combustion, while

those above it are being heated and gas

produced thereby. This gas is not al-

lowed to escape through the stack, but

is conveyed down through a pipe to

large tanks which are known as stoves

where it is burned. The pipe which

conveys the cold blast from the blowers

has to pass right through these stoves

on its way to the furnace and this is

all the heat which the blast receives

to entitle it to be called hot blast. As
I started to explain, the cold air from
the blower before passing through the

stoves has, in some instances, to pass

through an ammonia refrigerator which

removes all the moisture from the air

by freezing it. The air does not dwell

in the refrigerator in order to allow the

ammonia to do its work., but it enters

one side and passes right out of the

other and the ammonia has to do what
it is going to do while the air is passing-

through. When this air which is at a

temperature below the freezing point

enters the stove it does not wait there

to be heated, but it must absorb what
heat it can on its way through. Yet as

I have already said there is nothing in

the stove to heat it excepting the gas

which was created in the very furnace

to which the heated air is bound. This

gas had to do a lot of round about work
before it was in a position to be used

and then it had to heat very cold air.

With the cupola here shown, the gas

does not have to be carried about, but

burns direct, and as Mr. Higham is pre-

pared to prove by demonstration, it does

the work and shows results. In the

original furnace as shown in Fig. 2, the

blast entered at the upper part of the

chamber and was discharged at the

lower part. This saved a long stretch

of pipe from the top to the bottom
of the chamber. In Fig. 1. it will be

seen that this has been changed so that

the blast enters at the bottom of the

chamber and is discharged from the
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top. By this means the cold blast on

emering, beats against the bottom por-

tion of the red hot tube, preventing it

from becoming too hot, and at the same
time, working in harmony with the laws

of nature, the hottest air goes to the

top from where it passes out and is

forced down the pipe which leads to the

air belt which was on the shell before

the alterations were made. It might be

explained that the one shown in Fig 1,

is the cupola which was in use in the

foundry, and the hot air arrangement
was attached without trouble. The
wind pipe from the blower was not mo-
lested except to remove the portion

which came down to the jacket. The
old inlet was closed up and a new one

made on the top of the jacket on the

opposite side. All the new material was
made in advance, while the cupola was
running old style. When the brick-lin-

ing became so badly burned that it re-

quired to be relined, the old bricks were
torn out, and before putting in the new
ones the hot air arrangement was in-

troduced. The opening in the founda-
tion plate as is shown in the illustra-

tion Fig. 1, was thirty inches, so the

iron tube was made twenty-nine in-

ches in diameter on the outside which
allowed half an inch clearance all round.

Loose flanges were made for top and
bottom. These were made in sections,

as complete flanges of necessary size

would not go through the opening in

the plate. Before putting on any of the

brick lining, the tube was pulled up
through the bottom plate and part way

into the stack. The brick work was
then built up to proper height and the

bottom flange bedded onto it, after

which the tube was lowered down onto
this flange and the top flange put in

place and the brick work continued up
into the stack. The wind pipe from the

blower, as can be seen in the illustra-

tion, connects at the bottom of the heat
chamber after running along under the

staging as it always did. Since over-

hauling the cupola and making these

changes, it runs along as before, but

1
MS$^$^

sorrow &/A/G

Showing method of securing shell to avoid undue

weight on edge of wall.

with a considerable saving in fuel and
producing cleaner castings. Those who
doubt the truth of this statement should
remember that with the ordinary cupola
the melted iron has to pass through the

belt of cold wind after leaving the melt-
ing zone, before it reaches the spout.

The melting is done about two feet

above the tuyeres, but right at the

tuyeres there is a sheet of cold air

which must go to the center of the

cupola if anything like perfect combus-
tion is to take plact . Everything in

line with the sheet of air and below it

is cold and black. A look through the

tuyeres will show nothing but< blackpoke;
below this it is colder than in the ladle

and the idea of holding iron in the

cupola until enough has been melted to

pour a large piece has long ago been
proved to be a fake. It would stay

hotter in the ladle. This is only one
point in favor of hot blast. However,
"the proof of the pudding is in the eat-

ing it" and Mr. Higham has proved to

his satisfaction that hot blast cupola is

a success. In Fig. 3 will be seen section

of bottom plate of tube with bolt to hold

them firm. With the plate in sections

and the weight of the tube bearing
down on it, there is a risk of the sections

sagging on the inner side. By fastening

them together this is prevented.

Miniature hot-blast cupola used for experimental
purposes.

EFFICIENT ANNEALING OF

MALLEABDE CASTINGS

In reply to a question recently appear-

ing in the transactions of the American
Society for Steel Treating, on "What is

the shortest time in which malleable

castings can be annealed to produce the

best malleable qualities?" H. A.

Schwartz, manager of research, Nation-

al Malleable Castings Co., Cleveland,

gives the following:

—

A strictly correct reply would prob-

ably be infinity since, speaking broadly,

e^ery means of accelerating graphitiza-

tion is detrimental to the ductility of the

product. A strictly logical conclusion thus

would indicate that the slower the pro-

cess the better the product, hence the

best product can be made only in in-

finite time. Graphitization proceeds

more rapidly and less completely the

higher the temperature. Its commercial

execution is accomplished by holding the

metal for a time at a temperature well

above A,, and then cooling in such a

manner that the metal shall be at or

near A for a sufficient time to complete

the reaction.

Time will be saved by executing the

preliminary treatment at the highest

practical temperature. However, the

higher temperature the coarser the tem-

per carbon granules and the less strength

and ductility, consequently there is a

limit to the time to be saved by raising

the initial temperature. Commercial

opinion varies as to the highest safe

temperature. Some manufacturers feel

it unsafe to go above 1 500 degrees Fahr.;

others go as high as 1 850 degrees Fahr.

The former makes for quality, the latter

for speed. A temperature of 1,600 or

1,625 degres Fahr. is perhaps a con-

servative middle course.

Commercial practice varies with re-

spect to the completion of the reaction.

Some metallurgists cool slowly through

the critical range; others feel it better

to maintain a constant temperature just

below A for some time. The latter

course, no doubt, saves time but requires

very accurate control to avoid passing

above A, by accident. Graphitization can

be accelerated by an increase in carbon

or silicon, both of which deteriorate the

quality of t! e metal when present in too

large an amount. Here again speed is

had at a sacrifice of quality.

In the early days, using carbon and

silicon in amounts now considered exces-

sive, it was very common to occupy 7

days for the annealing cycle. The recent

improvements in malleable castings were
accomplished in part by reductions in

carbon and occasionally silicon and by
greater annealing precautions. The time

for annealing has thus risen for two
reasons. The writer has frequently an-

nealed metal in small commercial furn-

aces in 3 J
/2 to 4 days. The metal was

never of superior quality and frequent-

ly very unsatisfactory and this attempt

to hasten deliveries was definitely aban-

doned.

The design of heating furnace also

affects the answer since uniform rapid

heating is difficult to attain in large

"urnaces; but such furnaces are econ-

omical of fuel and sipace. Under com-

mercial conditions and on an operating

scale, the writer would regard with sus-

picion metal annealed in less than 7 days

and would not regard 10 or 11 days as

excessive. Where particular import-

ance is attached to ductility and to ma-
chine-ability, without sacrifice of

strength, still longer times may be call-

ed for. A single piece, of inferior qual-

ity, could no doubt be produced exper-

imentally in around 50 or 60 hours.
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The Casting of Pipe Specials In Green Sand
Simple Appliances for Getting Job Done Quickly by the Use of
Strickle—Core is Swept Up in Green Sand and Used as Pattern.

By MAJOR JOHNSTON-TAYLOR, Shrewsbury, England

IT often happens that on an out of the
way job a special pipe is required
urgently, more often than not to re-

place one broken in transit or otherwise
damaged. This usually means sending to

the pipe founders for it, which in turn
means delay which might possibly be
serious.

The following methods have been
found suitable for casting specials in

green sand, and enable the job to be un-
dertaken by any intelligent founder, who
may ordinarily be just in the jobbing line,

but near at hand and able to push the
job through.

The first thing to do is to cast the
core iron, and then dig a hole in the
floor approximately the size of the cast-
ing, in this case assumed to be the
branch pipe shown in Fig. 1. This hole
is left six inches deeper than the size
of the casting and eight inches wider on
each side to give room for ramming be-
hind the pattern. The moulder then
rams the bottom firmly and throws in a
little sifted black sand and in turn some
facing sand at the end of the pipe
marked a. For that portion of the mould
which has no pattern a spirit level
square and strickle are employed. Plenty
of facing sand must be used in the in-

tervals between the patterns, because
the moulder has to strickle out the
thickness of his pipe after tha core has
been drawn out.

The portion from b to c is made in a
similar manner, except, in the case in

point, a smaller socket would be used for

the other end. The template board x
is placed against the line a-d to form
the angle, the socket for e is placed

against the templar.3 and the bottom pprt

of the mould for the branch pipe would
be made in a similar way to the other

parts. When this is complete, a heavy
(about 56 lb.) weight is sunk in behind
the flange of each socket at a distance

of 6 or 8 inches.

These weights when properly bedded
down form a firm rest for the core iron,

the latter being constructed by means of

an iron wing and the two pieces of wood
pattern shown in Fig. 6. The core iron

is then lowered into the mould and the

bars, which would be about half an inch

from the pattern, are packed with facing

sand.

The core iron for the branch pipe is

made separate as shown in Fig. 3, and
is bolted on to the main core iron, the

bolt holes being shown. Ramming can
then be proceeded with till the joint

level is reached, when the core should be
flat rammed between the bars and well

vented. A layer of coke is then heaped
up to within a few inches of the radius

and covered with sand. The top halves
of the socket pattern are now placed
over the bottom halves, and the ramming
up of the top portion done in a similar

way to the bottom half. It is rammed up
in the ordinary way with bars, gridiron,

hooks, etc., and after having lifted the

top off the core is got out and strickled

to the required thickness, blacked, and
returned to its place in the bottom after

the latter has been finished off. The
runners are cut in the bottom and run
down through the core print from the
top. The remainder of the job would
be done in the usual manner, the top
being heavily weighted to prevent lift-

ing. Specials of the class shown in Fig.
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1 have been successfully made by this

method up to six and one half feet long

and 24 inches in the larger bore.
Difficult Pattern Problem

By D. A. Hampson

BENCH GRINDER

In the construction of bench grinders

it generally is necessary to incorporate a

motor approximately as large in diameter

as the grinding wheels to obtain the

desired operating power. Such a mo-
tor sometimes interferes with the

grinding operation, especially in hand-

ling work that must be fed past the

wheel, or in grinding various types of

tools. This difficulty has been over-

come in the grinder shown in the ac-

companying- illustration. It is equip-

ped with a squirrel-cage, induction mo-
tor with the windings at the rear only,

Forbes bench grinder.

which leaves ample space between the
two grinding wheels for the easy man-
ipulation of the work.
The machine accommodates 6-inch

wheels which project lM-inch beyond
the motor casing. Thus it is possible

to utilize three-fourths of the material
in the wheels before they are worn to a
level with the motor. The design also

makes it possible to grind on both sides

of :he wheel. The grinding wheels are
protected by ample guards, while the
tool rests are flat steel, adjustable in

two directions. The spindle is % in.

in diameter, operating in ball bear-

ings. The wheel flanges are of large
size, while the motor and bearings are
enclosed. The motor develops %-horse-
power at 3 600 revolutions per minute
operating on two, on three-phase, 60-

cycle current for 110, 220, 440 and 500
volts. The grinder is made by Forbes
& Myers, Worcester, Mass.

Machine shops come in contact with
architects but little, and vice versa,
though occasionally a blue print from
the building profession does find its

way into our realm. It was in connec-
tion with the new bank building in town
that we once more encountered an arch-
itect's design, this time as a request for

a price on the part shown by Fig. 1.

An examination of the drawing shows
that it requires a pattern less than half

an inch thick and roughly 47 in. x 57 in.

Also that this area is covered with a ser-

ies of diagonal grooves as shown at Fig.
2—over two hundred and fifty in all

—

which end in a plain border all around.
Everyone familiar with the mechanical
trades will say at once that such a de-

sign is ridiculous—that two pieces of

steel corrugated floor plate could be

welded together at a fraction of the cost

of the pattern alone and be a better job,

that the cost of making one such pattern
for one casting is entirely out of pro-

portion.

We knew all of this, and the more we
studied the drawing the less we felt in-

clined to quote on the job. Those who
have had experience with diagonal
grooving jobs will agree with us that

such work is the most deceiving of all

the simple jobs that crop up, both as to

speed and cost and to accuracy. To sec

a saw gauge at an angle, pass your
boards over the saw, and expect your
cuts to come out evenly spaced and par-

allel is a seeming impossibility. Even
if you have a series of holes or slots for

spacing and have the assistance of a

second person to help keep the boards
in place and to support these exasperat-

ingly long overhanging ends, you have
the same trouble.

In this case, we called up the builder

and told him frankly that no engineer

planned that piece, that it would cost

the best part of fifty dollars to get out

the pattern, and that we d'.dn't want the

job. He countered by saying that it

would take too long to correspond wi:h

the architect in New York and for us to

go ahead and make the piece as cheaply

as possible. Well, when a disagreeable

job is forced on you, you usually get it

out of the way as soon as possible—and
that's what happened to this stair cast-

ing.

The solution was so simple that it is

ridiculous, yet in half a dozen cases of

this kind, no one has thought of that

way out. Fig. 3 shows how it is done.

We had a grooving cool of the desired

radius and, aside from that no-

thing but the cut-off and ripping

gauges on the saw were used. One man
did the work alone. A sufficient num-
ber of % in. boards were gotten out

and jointed carefully on the edges. Then
each board in turn was placed against

the cut-off gauge and grooved across

the grain, spacing by means of a latch

dropped into a notched bar which was
part of our regular pattern shop equip-

ment. Next the boards were grooved
lengthwise. This gave us the diamond
check pattern required, but at an angle

of 45 degrees to the outsides of the

piece as detailed, which was easily

remedied by the "solution" by cutting

off the edges of the boards to the same
angle.

Referring to Fig. 3, it will be seen

that the diamond effect is obtainable

this way and that by placing battens, as

indicated by dotted lines, the assembly

was made reasonably secure. The mold-

ing rib along one edge, also helped to

stiffen. Thus a fairly good pattern was
made up for about half what we thought

possible. The boards were grooved

clear to the ends and the plain border

was obtained in the foundry by the

molders measuring off a two-inch strip

and sweeping away the impression of

the grooves from there to the edges. The
casting came ou; well and we felt that

we had contributed much toward mak-
ing- "a go" of a poor design.

OPPORTUNITY

It has been said that "Opportunity
knocks once at every man's door." It

is a mistake! Opportunity knocks fre-

quently for every man, but some people

persist in wearing ear flaps so that they
will not hear the call to success and
prosperity.

Opportunity might be likened to an
alarm clock. If you answer the call

when it comes, you will recognize suc-

ceeding calls. But if you turn over on
your side and close your eyes, the time
will come when the call will no longer
disturb your slumbers. You will be a

dreamer, and your God-given-right to

success and prosperity will slumber and
snore with you. Assert your rights to

your natural inheritance! Wake up to

your opportunities! Be a doer and not

a dreamer.—Smallwood.

J
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Development of the Metals After the Stone Age
Improvements Came Slow But Sure. Thousands of Years Re-
quired to Perfect the Axe From the Stone Wedge of the Ancients,

to the Steel Axe of To-day

By F. H. BELL

IN
OUR last story of ancient bronze

axes we showed an Irish specimen
which was in many respects similar

/ the modern axe, but intended for an
L shaped handle to be fitted into a
perfectly round opening at the top. The
handle being round and fitted in a

round opening would allow the axe to

turn. The small eye at the front

which allowed of a strap to hold the axe
onto the handle and would to some
extent prevent turning but not in a

very satisfactory manner. Had the

opening been oval it would have en-

abled a handle to be securely attached to

the axe, but it apparently did not enter

anyone's mind to do this.

In the first illustration here shown is

the scheme arrived at to keep the

handle in place. The axe is one of many
specimens of the same type found in

different Asiatic countries and likely

represented the latest thing in axes all

over the civilized world at the time.

The man who invented this probably

thought that he had gone the limit which
would never be surpassed. Here was
the round ferrule on the top with a

bridge wall through it to prevent the

handle from turning and a staple in the

front to tie the handle so that it could

not come out. The slots in either side

might have been for additional secur-

ity against turning. If the handle was
also fitted to these it would certainly

be secure. It is hard to understand why
people would go to all of that trouble

when with much less trouble they could

make one similar to the axe found on
the island of Cyprus which has an eye

CYPRUS

the same as the present day axe but with

all the other characteristics of a real

old timer.

Cyprus was one of the earliest of

copper mining districts and the axe

shown in our second view was made at

the time that copper was being mined
there. It may not be as old as the one

shown in the first view but it was evi-

dently made before the age of iron,

else it would not have been made of

copper or bronze. t

In the third view will be seen one

found in China and bearing marks
which being deciphered indicate that it

was made fifteen hundred years before

Christ. The design and workmanship
as will be seen is exceptionally neat

and attractive, but why the crooked

handle attached to the top of the axe
was still adhered to is hard to explain.

While the axe, in general appearance re-

minds one of the Irish axe shown in our
last article, it has some features which
might be considered as improvements
on any of the former ones. For instance

the bridge wall and the strap attachment
are dispensed with. The bent end of the

handle is fitted into the round sleeve on
the top and a rivet through the hole

shown keeps it in place. This axe while

crude as a tool is excellent in regard

to design and woi'kmanship. It is in

perfect condition after thirty-four cen-

turies and shows good taste on t|he

part of the designer, neat workmanship
on the patternmaker's part, and a good
knowledge of foundry work on the pait

of the man who made the casting.

In the fourth view is another Chinese
axe made at about the same time as

the one just described but evidently by

a different family of Chinese One way
in which the different patterns would
appear to be in use at the same period

is that the Chinese method of recording

history is to keep track of the dynasty
in which it took place. This dynasty
migtbt last through several centuries

and the fashion might change several

times during this period. When we say
that an article was made fifteen hundred
years before Christ we know tl at it

was at least that long ago, because the

dynasty of Lung or Chang or Ting or

whichever happened to be reigning came
to a close at that date.

While the axe might seem
like a strange specimen to

select as an example of the

progress in metals, it seem-
ed to be the most suited for

the subject, since cutting

tools were evidently the

first articles to be made
from metal, and the ten

views of the axe, which I have shown
in these articles show a very satisfactory

idea of how the ancients struggled to

improve their tools at a time when they

had no precedent to guide them.

Any further illustrations on a simple

CHINESE. 1500. B.C.
BRONZE BEFORE. 1P.OW

subject such as this, would be of little

interest, but in future papers I will

endeavor to show some of the progress

which was made in metal working of a

different grade.

THOU ART THE MAN
One man is responsible for your past

and for your future. That man can

make you what he will; it is up to him
whether you will be a success in life

with everything that success can give

or whether you will be a failure, whin-

ing over what might have been. That
man is yourself.

CHINESE, 1500. B.C.
BRONZE BEFORE IRON
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Oxy-Acetylene Welding and Cutting Blow Pipes
Tests of Different Apparatus—Weighing Quantity of Gas Con-
sumed—Accurate and Fair Records Should Be Kept—Better

Understanding of Blowpipe Flame Necessary to Economy

AT THE request of the Standard-
ization Section, Purchase Branch,
Purchase, Storage, and Traffic

Division of the War Department in tihe

States, the Bureau conducted an inves-

tigation of the operation, efficiency,

and safety of oxyacetylene welding and
cutting blowpipes. Apparatus from
fourteen different manufacturers were
submitted to test. The tests were de-
cided upon after a careful survey had
been made of the technical literature on
the subject and a thorough study made
of the various operations in which these
blowpipes are used. Suggestions for
methods of teste were also secured from
the manufacturers.

All blowpipes were submitted to a
standard series of tests, which were de-
veloped with the idea of minimising the
personal equation of the operator and
securing data that were representative
only of the blowpipe itself. In order
to accomplish this result a rather elab-
orate testing equipment, consisting of

a weighing system, a gauge-board
equipment, welding table, cutting table,

and safety and flashback testing appar-
atus, was designed and used throughout
the investigation.

Gas Consumed

The weighing system was used to

determine the amount of gas consumed
in any blowpipe operation, the process
consisting in determining the loss of
weight of banked tanks of oxygen and
acetylene. In order to transfer the
loss of we'ght into cubic feet of oxy-
gen and acetylene consumed, special
studies of the density of oxygen and
acetylene were made. The gauge-
board system comprised a flow meter
designed and calibrated for this inves-
tigation, which was used to furnish a
check upon the quantity of gas con-
sumed in the welding and cutting op-
erations, and also to secure data that
would show the fluctuation of gas vol-
umes used at different periods of time
during a test.

Special care was taken to furnish the
gas delivered to the blowpipes at the
pressure specified by the manufactur-
ers. To accomplish this, special com-
pound manometers were designed and
used throughout the investigation,
Bourdon tube gauges being used only
as a check apparatus. Besides obser-
vational data of the ga s volume being
consumed as indicated by the flow-
meter differential manometers and the
pressures delivered 1}o the blowpipes,
autographic recording gauges were al-

so installed to secure graphical repre-
sentation of the pressure^ fluctuations.

By ROBERT S. JOHNSTON

All welding blowpipes were submit-
ted to welding tests on %in. and %in.
metal. The operation of the blowpipe,

however, was necessarily performed by
experienced operators. For the cut-

ting tests the blowpipes were mechan-
ically guided and controlled, so that

practically all personal equation of the

operator was eliminated- During the

cutting tests the blowpipes were oper-

ated at the maximum speed at which
they would cut metal of specified

thickness. %in., 2in., 6in., and 10in.

metal were used in the' cutting tests.

A further series of tests was made
to determine the freedom from flash-

back and safety of operation of the vari-

ous welding blowpipes.
The results of the initial series of

tests carried out on the welding blow-

pipes indicated that there were some
phenomena in connection with the oper-

ation of a welding blowpipe that were
not understood. A very thorough
study of the design of the various weld-

ing blowpipes was therefore made, and
certain conclusions relative to the cause

of inconsistencies in action noticed were
arrived at. A supplementary series of

tests was then carried on to prove the

correctness of these conclusions. From
this secondary investigation it is shown
that the proper principles upon which
the design of oxyacetylene-welding

blowpipes should be based were prob-

ably not fully realized. The results

of this entire investigation may be

summarized as follows:

Cutting Blowpipes

1. There is to-day no generally ac-

cepted theory for proportioning, for the

cutting of metal of various thickness-

es, the volume and velocity of the issu-

ing cutting jet, with the result that

none of the apparatus submitted to test

proved economical for all thicknesses.

2. There is for any thickness of met-
al cut a limiting velocity of exit of the

cutting jet at which complete utilization

of the oxygen takes place, and there is

a limiting value for the amount of oxy-

gen required to produce a cut.

3- An increase in acetylene consump-
tion, in oxygen consumption, or in the

velocity of exit of the cutting jet beyond
the limiting value, does not produce in-

creased efficiency in commensurate
ratio.

4. A large majority of the blowpipes

tested were equipped with excessive pre-

heating flames for the thickness of met-
al the tip is specified for, and such

excessive-sized flames are disadvan-

tageous both from the standpoint of

economy of operation and quality of

work performed.

5. Considerable improvement in econ-

omy of operation seems possible in cut-

ting material of 2in. thickness; possib-

ly this condition may be found to exist

for metal of other thicknesses than

those used in the tests.

6. The maximum thickness of metal

that may be economically cut with an

oxyacetylene blowpipe of standard de-

sign, when neither the material nor the

oxygen is pre-heated and the cutting

is done from one direction, is about 12in.

7. Cutting blowpipes, due to their in-

correct design, are subject to the same

flashback troubles found in the welding

blowpipes.

Welding Blowpipes

1. The blowpipes most subject to the

so-called phenomena of "flashback"

are those in which the oxygen is deliv-

ered at a pressure in excess of that at

which the acetylene is delivered.

2. All blowpipes tested, including

those in which the acetylene is deliver-

ed at an excess pressure, as well as the

so-called equal or balanced pressure

blowpipes, are subject to flashback

phenomena on account of inherent de-

fects in their design.

3- The cause of the development of

the' conditions producing flashback is

the setting up, within the blowpipe tip

and head, of a back pressure which re-

tards or choke s off the flow of one of

the gases.

4. This back pressure is the result of

confining or restricting the volume

flow of the issuing gases at the tip end.

5. Any cause tending to restrict the

flow of the gases sets up a back pres-

sure which immediately causes a change

in the' amount of each gas delivered to

the mixing chamber.

6. A fluctuating gas-volume ratio,

due to restriction of volume flow from

whatever cause, prevents a blowpipe

from maintaining constantly and at all

times during operation the desired

"neutral flame."

7. A blowpipe that cannot maintain

under all operating conditions a neutral

flame cannot logically be expected to

produce sound welds.

8. All the blowpipes tested during

this investigation either through im-

proper gas pressure or improper inter-

ior design, or both, are incapable of

maintaining a neutral flame (constant

volume gas ratio) under all conditions

of restricted gas flow, and are there-

fore incapable of producing sound welds

where there is any liability of the gas-

eous products of combustion being mom-
entarily confined, such as occurs in

practically all welding operations.

(Continued on page 29)
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Comments by Two Americans on F. J. Cook's Paper
Both Consider His Paper, Full of Information, But Do Not Think
He Gave America Exactly the Best Front to be Judged By

IN THE last issue of Canadian Foun-
dryman we published a number of
written discussions on the paper

read at the Rochester convention on the
subject of "American versus British
Gray Cast Iron" by F. J. Cook of Birm-
ingham. The two following letters by
Americans, prominent in the gray iron
field will be read with interest. Editor:

It is with the closest interest that
I have read this spirited and wholly-
praiseworthy exchange paper. As
an international paper it is admirable
because of the insight it gives Ameri-
cans into important points of British
gray-iron metallurgy, and because of its
very attractive controversial possibili-
ties. The paper cannot help but re-
dound to the great good of gray iron
theory and practice in both Great Bri-
tain and the United States.

There are two kinds of iron castings—
those made from appropriate iron es-
pecially formulated for the particular
castings, and those made from common
nondescript cast iron which while broad-
ly useful is not generally a felicitous
choice for particular requirements We
suspect that Mr. Cook is comparing, in
parts of his paper, British iron of the
first class with American iron of the

InZ " T BritJSh fHend * h^e.ound some American machine tool cast-
ings faulty it is possible that they be-
longed to the last class; especiallv would
this be true if said castings were madeunder stress of war conditions whensome manufacturers found their own
foundr.es too small and were forced to
et out a part of their castings with alack of discrimination that often was un-
avoidable. In this country as in Eng-
land it is possible that machinery build-
ers who make their own castings have
the

_

iron under intelligent control pro-ducing castings equal in every way to
the demands of the intended service Iam a persistent advocate of specializa-
tion in foundry irons and therefore hail
this part of Mr. Cook's paper with spe-
cial satisfaction because it adds empha-
sis to a point all too little realized insome engineering circles. There is far
too much needless obloquy attached to
cast iron simply because a few manu-
facturers through either ignorance or
carelessness are habitually allowing
questionable grades of iron to enter in-
to important castings.

Mr. Cook mentions reported failures
of cast iron parts in America under ex-
posure to superheated ftteam. This
phenomenon of growth and warping un-
der superheated steam has been refer-
red to by American writers with more
frequency and emphasis than are justi-
fied by the instances of its occurrence.
A search of technical literature shows
that the most of the references go back
either directly or indirectly to three

papers read before the American Socie-
ty of Mechanical Engineers over twelve
years ago. The number of cases re-
ported since then is very small. These
mentioned are not to be denied but my
long experience in this line convinces
me that when fittings intended to handle
superheated steam are made from ap-
propriate iron the danger of failure is

remote except possibly where most un-
commonly high degrees of superheat
are used. I have yet to see the first

valve or fitting made of suitable iron
that has failed under this service. It is

certain that cast iron parts made by
American manufacturers specializing in

this line and making their own castings,
are made of iron entirely capable of en-
countering successfully the feared but
somewhat overestimated superheat
peril.

The average of over 36,000 pounds per
square inch tensile strength attained by
Mr. Cook bespeaks the sterling foun-
dryman and suggests that his iron falls

within the category of special 'irons; at
least it would be unfair to set it up
against iron of the common variety.
Quite interesting in this same connec-
tion would be a record of strengths of
iron melted in the average English job-
bing foundry. I myself have seen many
hundreds of heats of iron run without
the aid of steel additions, having an av-
erage tensile strength corresponding al-

most identically with that obtained by
Mr. Cook; the iron, however, was formu-
lated for a particular purpose and should
not be compared seriously with the pro-
duct of the ordinary foundry catering
to a not fastidious trade. Mr. Cook's
tensile and "arbitration" strengths in
Table 1 are highly commendable but
should not reflect unfavorably upon
American iron because his bars were
cast on the main castings while the ar-
bitration bars were cast separately. It

is well known among foundrymen that
test bars can be located so favorably in

relation to the main casting, when "cast
on," as to give great advantage to the
bars even to the extent of giving a
grossly exaggerated indication of the
true strength of the iron in the main
casting.

The attempt to reconcile the strength
of the -% inch round American arbi-

tration bar with that of British one-inch
square bars by use of the factor 0.74 is

not to be commended because no account
seems to be taken of the quite different

manner in which square and round sec-

tion bars form crystals while cooling.

Mr. Cook used this same device in his

very able and keen discussion of my ex-
change paper before the Institution of
British Foundrymen last year which is

referred to by him on page 8 of the pre-
print of the present paper where he
calls attention to the fact that his low-
est "equivalent load" (evidently obtain-

ed through the 0.74 factor) was higher
than the transverse strength of electric

furnace refined iron mentioned in my
paper. Mr. Cook seems to take it for

granted that the strengths mentioned in

my paper were exceptional for Ameri-
can iron. This was far from being the

case; they were not given as being the

last word in cast-iron test-bar strengths

but rather as illustrations of the im-

provement wrought in irons of some-
what lowly origin by treatment in the

basic-hearth electric furnace. The
strengths were shown in pairs so as to

depict the same iron before and after

treatment, and so doing fulfilled their

only mission of showing that the pro-

cess materially improved the original

cupola metal. That the strengths were
in any way exceptional was not claim-

ed. Purposely did I avoid injecting the

phenomenal into the paper which fact

does not seem to have been understood

by several British commentators.
In the case of carbon in cast iron, I

am sure it will be found that more iron

foundries in this country pay attention

to it than Mr. Cook suspects. These

naturally do not include the great rank

and file of unspecialized foundries al-

ready mentioned but only such as.

make the better grades of castings. In

making fittings for superheated steam
for instance, certain foundries pay great

attention to the amount, the size and

the distribution of the free carbon.

The sulphur question is taken up in

the paper and it is safe to assume that

this is one question that never will be

settled to the satisfaction of everybody,

especially of persons who through geo-

graphy or economy are somewhat ines-

capably tied fast to high sulphur. To a

les s extent this also is true of phosphor-

us in considering which Mr. Cook makes
the important observation that its dis-

tribution is of utmost importance, that

segregated phosphate is more dangerous

than the uniformly distributed. It is

my belief that high phosphorus and
high sulphur will become less dangerous

only when foundrymen learn a way to

produce without fail, both phosphides

and sulphides in a certain optimum de-

gree of dispersion and of certain criti-

cal particle size. I do not believe that

foundrymen have yet learned the way to

do this but discussions such as Mi.

Cook's will aid greatly in throwing the

desired light upon the subject. As mat-

ters now stand it seems that sulphur

and phosphorus are safest when absent.

I am much pleased to see Mr. Cook
refer to tests of a more dynamic na-

ture than the usual tensile and trans-

verse tests. It is to be hoped that a

more general adoption of dynamic or

shock tests is. near at hand for I believe

these tests will greatly increase our
knowledge of the differences between
irons now apparently the same as far
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as the usual static tests go and yet

which do not show up the same in ser-

vice. I have in mind two sets of valve

body castings weighing about six hun-

dred pounds each that were broken up
under a foundry drop-weight. One set

was made from iron having about 0.08

per cent, sulphur and an average of

two drops of the weight was necessary

to break each casting. The other set

was made of the same iron but refined

in the electric furnace, with sulphur at

about 0.035 per cent.; these castings re-

quired four or five drops each to be

broken. By transverse test the se-

cond iron was about thirty-five per

cent, stronger than the first, by the drop

test it was over a hundred per cent,

stronger.

The theory advanced in the paper and
attributed to Mr. J. E. Fletcher, con-

cerning the relative effects of hot and
cold blast furnaces upon the structure

and properties of gray iron, is, by way
of contrast, strongly suggestive of the

thought advanced by the late J. E.

Johnson in his theory of oxygenated
iron. Johnson's theory is that the cool

running charcoal blast furnace causes a

certain marked oxygenation of the iron

which condition in turn, he contended,

effects a compactness of the graphite

formation that is not to be found in tho

product of the hotter running coke blast

furnaces. On the other hand, Mr. Cook
bases his claims for superiority in the

iron from the cool running furnace, up-

on a quite different assumption—that

through lack of oxidizing conditions a

certain boundary — inter^ohesional

strength is preserved in the metal.

Therefore, we are confronted with

two theories, both touching upon the

question of oxygen, and both claiming

excellent properties in iron made in cool

blast furnaces. One however, attributes

the superiority to oxygen picked up un-

der the named conditions while the other

declares the iron to be superior because

the same given conditions are not fav-

orable to the taking up and retention of

oxygen. Both theories touch upon funda-

mentals of the greatest interest but

neither is convincing and we feel just-

ified in demanding more and better evi-

dence.

GEORGE F. ELLIOTT
Chief Metallurgist,

The Lunkenheimer Company,

Cincinnati, Ohio.

DISCUSSION OF PAPER BY MR. F. J.

COOK OX AMERICAN VERSUS
BRITISH GRAY CAST IRON

T HAVE just read, with great interest

•* Mr. Cook's paper on American ver-

sus British Gray Cast Iron. The in-

terchange of ideas between the two

countries, as done in these exchange pa-

pers is always interesting as well as

profitable. Mr. Cook, in particular, has

advanced a number of original and uni-

que ideas. It is a great pleasure to note

his development of the metallography

of cast iron. This is as complex as that

of steel and has not received sufficient

attention. If it were possible, we would
be very glad to examine one of their

specimens of cast iron in order to see

just what he means by the distribution

of phosphorus. Some of us always be-
lieved that phosphorus to the extent of

1 per cent, has an unfavorable action on
the physical properties of cast iron.

It is unfortunate that he limits his

comparison of physical properties to

irons made without the addition of

steel in the cupola. This is the common
practice in most American foundries

and is the method by which we usually

make our high test irons. He can not

mean to criticise our material and then
exclude from consideration or compari-
son our best grade.

We note that he quotes from only one
grade of irons. It would be interesting

to know if they use the same grade for

all castings.

Referring to his comments en traverse
and tensile strength, will say the results

he shows are extremely good, probably
better than most foundries in this coun-
try would show. It is difficult to compare
tests on transverse bars of various sizes.

It is our practice to use a bar 1 x 2 x 24

inches between supports, broken with
flat side down and loaded in center. In

the last three months, we have tested

55 sets of such bars for an inspected

job, with average transverse load of

3055 lb. and the deflection of .54 inches.

On one recent order, the 82 sets of

tensile bars cast for the job averagca
32,700 lb. per square inch. On another
similar order, the 85 sets of tensile bars
averaged 33,670 lb. per square inch.

All our bars are cast in separate molds
and the tensile bars are cast 1% in.

round by 14 in. long. The ends are

rough machined and middle of bar
turned to about 1 in. in diameter for a

space of 2 inches.

The above bars represent all the tests

made and were not selected for their

high value. They represent our medium
grade material and not our hardest

grade material from which we made our
cylinders, liners, etc. Transverse bars

of this latter mixture (1 x 2 x 24 inches,

as above) have gone as high as 4280

lb. This would be considerably over

40,000 lb. per square inch in a tensile

bar.

Two tensile bars recently cut from
the bore of a liner for our 48 in. dia-

meter gas cylinders broke at 36,080 and

36,480 lb. per square inch. This liner

weighed about 5000 lb. in the rough
with a metal thickness of about 1 1/2 in.

The Brinell hardnes of the casting was
183 taken on finished bore. (Micrograph
herewith )

Another bar just cut from a full

sized prolongation of a 44 in. diameter

gas engine liner showed 37,960 lb. per

square inch. The hardness of bore after

machining was 192. This casting weigh-

ed 4300 lb. in the rough with metal

thickness of nearly 1 1/2 inches. These

tensile bars were turned to .25 in. dia-

meter with threaded ends. In view of

their being cut from a large casting,

we feel these tests represent as good
material as any to which Mr. Cook re-

fers.

Would say that while we have made
tests of our class "A" iron showing over
40,000 lb. to the square inch, we do not

make any tensile test bars for castings
made from this mixture. The tests bars
are apt to be mottled and extremely dif-

ficult to machine. In place of so many
tensile bars, we are now making more
hardness tests on the finished cast-

ings. It might be noted in this connec-
tion, that the length of wear of cylinders
or liners is not determined by their ten-
sile strength, but by their hardness and
closeness of grain. Another reason why
the tensile test bar is not more used in

this country is that the cost is over twice
that of a transverse bar.

We would be inclined to agree with
Dr. Moldenke in his statement that the
average testing machines in this country
do not pull absolutely in line, which na-
turally reduces the reported tensile

strength.

The question of fillets is of extreme
importance. Some time ago, one of the
A. S. T. M. Committees on cast iron,

found that by making the fillet on our
standard cast iron test bar much easier,
the tensile strength could be increased
by an average of over 3,000 lb. to the
square inch. This change, I believe, will
soon be officially adopted.

Referring to the diagram shown on
the eighteenth page of Mr. Cook's pa-
per, would say that a machine of th:s

type has been set up in one of our
neighboring foundries for 20 years. It

varies from his, only in being graduated
in inches and the weight being dropped
by a trip.

There is no doubt that many of our
American castings are made too soft.

On this point, I believe, we are open to
criticism. Too much attention is given
to ease off machining. This has been
done purposely, however, and not be-
cause it was impossible to furnish close

grained and strong material.
In regard to breakage of American

made fly wheels, I wish to quote our
Power Dept. as follows;

"The practice of the Allis-Chalmers
Manufacturing Company is to run cast

iron fly wheels for engines up to a peri-

pheral speed of 6,000 ft. per minu'-e.

During the past forty-five years, we
have built more than 7,000 engines, ag-
gregating over 6,000,000 horse power.
During this period, we have had only
two or three reported fly wheel failures

which in each instance were directly

traceable to overspeeding due to some
breakage or failure of the governing de-
vices.

'In our mill practice, the standard peri-

pheral speed of cast iron band saw
wheels is 10.000 ft. per minute with oc-

casional speeds of 11,000 ft. per minute.
None of the several hundred wheels
of this type built within the past twenty
years have failed in service and but one
or two. after periods of fifteen to seven-
teen years' service have required re-

placement due to local conditions. Out-
continued on page 29)
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Aluminum and Aluminum-Alloy Melting Furnaces
Review of the Work Undertaken by the United States Bureau
of Mines to Decrease Metal and Fuel Losses in Melting Prepared

for the Rochester Convention

AS has been mentioned, stationary

iron-pot furnaces are favored con-

siderably for melting ingot alumin-

um alloys in foundry practice. These fur-

naces may be run as separate units or as

a battery of more than one pot to a fur-

nace; the practice of employing two or

three pots to a furnace has several ad-

vantages. Oil or gas is generally

used for fuel. At the present time,

stationary iron-pot furnaces are run

without cover, in most foundries, al-

though some foundrymen are still

strongly disposed to use solid cast iron

covers on small units. Stationary iron-

pot furnaces are built in various capa-

cities up to 400 pounds of No. 12 alloy,

and 250 pounds is a common size. The

pots may be either round or rectangular

in shape, but they are usually round.

In the stationary Iron-pot furnace, the

pot is heated over its exterior surface

by the combustion of fuel in the space

between the furnace walls and the pot.

Normally, the products of combustion do

not have an opportunity to come in

contact with the alloy during the melt-

ing. Ordinarily, a liquid heel of 50 to

150 pounds of alloy is left in the pot so

as to conserve the heat and also to facil-

itate alloying, and additional cold met-

al is charged to the heel after drawing

a heat. When a charge is melted, the

alloy is ladled out of the pot and poured.

Stationary iron-pot furnaces are man-

ufactured by a number of furnace mak-

ers and in some foundries they are built

by mechanics in the plants. In the case

of single units, the furnace consists of

a round, square, or rectangular steel

shell, lined with refractory brick, and

the top is covered with a sheet steel roof

lined with refractory material, with a

hole in the centre for setting the pot.

The latter is hung from the top of the

turnace and may be supported by wedge-

shaped bricks at the centre o r a refrac-

tory stool beneath. One burner is used

in single units. The burner should be

so placed that the flames are not pro-

jected directly against the pot but

rather around it, and the products of

combustion are discharged through a

small vent at the rear near the top. In

some installations, the products of com-

bustion are discharged through the flue

directly into the air, while in othens, the

small vent leads to a large connecting

flue, as in pit furnaces, and thence to

a stack. With one furnace, a small

stack may be connected directly to the

vent. In the case of installations where

two or more pots are placed in a fur-

nace, a burner is used at each end. The

pots are charged so that the burners are

used alternately. Thus, in the case of

a two-pot furnace with a charge of

By ROBERT J. ANDERSON

liquid metal in one pot and of cold met-
al in the second pot, the first burner
nearest the first pot would be operating,

and the second pot would be pre-heated

by the hot gases. After pouring the

first pot, it would be charged with cold

metal, the first burner turned off and
the second one started.

This principle is employed in some
double chamber tilting crucible furnaces

and in double chamber tilting open-
flame furnaces. At the present time,

the iron-pot furnace (stationary and
tilting) is the most extensively employed
for melting in foundry practice from
the standpoint of tonnage turned out.

In the United States, the capacity of

stationary iron-pot furnaces varies from
100 to 400 pounds of No. 12 alloy in the

case of circular pots and from 600 to

1,200 pounds for the rectangular pots.

The circular pot holding 300 pounds of

alloy is a common size; this may be
bowl-shaped, 18 inches in diameter by
18 inches deep. A typical rectangular

pot is one 16 inches wide by 37 inches

long by 26 inches deep; this holds from
1,000 to 1,200 pounds of alloy. Iron-

pot furnaces of the stationary type are

lined usually with a 4-inch thick lining

of fire-brick, although silica brick, car-

borundum fire sand, and commercial
high temperature cements are used in

practice. Covers are generally used on
single unit iron-pot furnaces; such cov-

ers are simply dome-shaped covers made
of cast iron about 1 inch thick. In large

installations of these furnaces, covers

are not employed usually. Oil is the

preferred fuel for use in iron-pot fur-

naces; natural gas is used to a less ex-

tent, while illuminating (city) gas and
blue water gas are employed in a few
installations. Details of the burner
equipment and air supply for iron-pot

furnaces of the stationary type cannot

be included here, but a typical installa-

tion may be cited: Pressure of air at

the burner, 1.5 to 2 pounds; pressure of

oil at the burner, 25 to 30 pounds; An-
thony burner.

From one to eight furnaces are hand-
led per furnace tender in practice, and
from 100 to 2,400 pounds of alloy per

hour are melted, as reported. The fuel

consumption in these furnaces is very
variable, reported figures varying from
1.25 to 5 gallons of oil per 100 pounds
of alloy, and from 150 to 1,000 cubic

feet of natural gas, equivalent to fur-

nace efficiencies of from 5.7 to 57.3 per

cent. In general the average fuel ef-

ficiency in these furnaces is higher than

in pit or crucible furnaces. Melting

costs for fuel in iron-pot furnaces of the

stationary type, using oil, vary from
$0.10 to $0.40 per 100 pounds of alloy.

From three to 10 heats are taken per
day, and the melting period varies from
45 minutes to three hours, depending
upon the size of the charge. This is

equivalent to a melting time of from 12
minutes to one hour per 100 pounds of
alloy. Roughly, it may be said that at

least seven 300-pound heats should be
obtained per furnace per nine-hour day,
with an average melting period of 1.25

hours. A molten heel is used general-
ly in iron-pot furnace practice, where it

is generally recognized as advantageous.
In the majority of plants, a heel of 50
to 100 pounds will be retained in the
furnace after drawing a heat, and cold

metal is charged to the heel.

The life of linings in stationary
iron-pot furnaces is variable, from three
to 12 months being reported. This is

equivalent to from 225 to 1,300 heat's,

with an indicated average of six months
and about 1,000 heats The life of

iron pots varies from 24 to 80 heats, as
reported, with an indicated average of

47 heats, equivalent to about 14,000
pounds of metal for a 300-pound pot.

The gross melting loss in these furnaces
varies from 2 to 6 per cent., with an
indicated average of 4.2 per cent This
is equivalent to a net melting loss of

2.5 per cent. Iron-pot furnaces may
be regarded as fairly satisfactory for

melting aluminum alloys in foundry
practice, particularly where the output
is fairly large. They are easy to handle
and the labor cost for melting should

be low. In actual practice, they are
seen to be more efficient as to fuel

consumption than pit or crucible fur-

naces although the melting losses ap-

pear to be higher.

Tilting Iron-Pot Furnaces

Tilting iron-pot furnaces, as used in

foundry practice for melting light

aluminum alloys, are usually fired by
oil or gas. On>c installation where
coke is used for the fuel has come to

the attention of the author, but this is

to be replaced by an electric furnace.

Tilting iron-pot furnaces are Invarla-

ably operated as single units, and their

general construction is similar to that

of the stationary iron-pot furnace. A
cast-iron pot is mounted in a furnace

shell, and the pot is heated over its ex-

terior surface by combustion of the fuel.

As a rule, the capacity of the tilting

furnace is larger than that of the sta-

tionary furnace using circular pots.

Thus furnaces with capacities of up to

600 pounds of No. 12 alloy are built,

and 300 pounds is a common size. In

contradistinction to stationary iron-pot

furnaces, the tilting iron pots are gen-

erally run on strictly intermittent heats.
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No molten heel is used, and the inside

of the pot is scraped thoroughly after

each heat. It is easier to clean a tilt-

ing pot than a stationary one. On the

other hand, the piactice of employing a

molten heel is also in force at some
plants using the tilting furnace.

The pots used in tilting furnaces are

always circular in shape, no rectangu-

lar pots having been employed in this

type. The products of combustion do not

have much opportunity to come into

contact with the alloy during melting

<*ince the pot is heated over its exterior

surface by combustion of the fuel.

Where the waste furnace gases are dis-

charged through openings at the top of

the furnace adjoining the upper rim of

the pot, there is opportunity for the

gases to come into contact with the

metal. However, in both stationary and
tilting iron-pot furnaces, the metal may
be regarded, for all practical purposes,

as effectively protected from the pro-

ducts of combustion, in contradistinction

to the open-flame furnaces where the

incandescent combustible gases are

directly in contact with the metal dur-

ing the melting period. The tilting

furnace oresents some definite advant-

ages over the stationary type, since in

the case of the latter the liquid alloy

must be ladled out into pouring; vessels

with resultant additional oxidation and
also with much spattering and spilling.

Under foundrv conditions, the amount of

furnace scrap (spills and pouring skims)

is usually less than when the stationary

furnace is used.

In general, the performance of tilt-

ing iron-pot furnaces is similar to that

of the stationary type, as to operating
details, and further data need not be
included.

Open-Flame Furnaces

Open-flame furnaces of various de-

signs are favored by some foundrymen
for melting light aluminum alloys, prin-

cipally because of the rap'dity of melt-
ing that is obtainable. These furnaces,
also called dirsct-flame furnaces, con-
sist of a sheet steel shell, either pear-
shaped or cylindrical, lined with a re-

fractory material, and mounted on
trunnions. The principal types include
the following: pear-shaped (upright)
tilting furnaces; cylindrical stationary
furnaces; cylindrical tilting furnaces;
and cylindrical rotating and tilting fur-

naces. Open-flame furnaces are fired

by oil or gas, and the combustion of the
fuel takes place in the space directly

above the surface of the metal bath;
the alloy is in intimate contact with the
products of combustion during melting.
In the case of the small single-unit pear-
shaped (upright) furnace, two burners
are placed in the side at a point midway
between the charging door and the pour-
ing spout. The furnace is charged
through the door at the top, and the
metal is poured by tilting the furnace
to the proper position. The pear-shaped
shell is mounted on trunnions. This type
of open-flame furnace may be lined

with fire brick or with a rammed lining

of gannister and fire clay. Usually,

rather small furnaces are employed for

melting aluminum alloys, a furnace 42

inches in diameter being a common size,

although furnaces up to 75 inches in

diameter are used. The operating ca-

pacity of the former may be taken as

about 300 pounds of No. 12 alloy.

Another form of open-flame tilting

furnace is the double chamber type

This consists of two egg-shaped shells,

lying with their long axes horizontally,

mounted on trunnions with a connect-

ing space between the two chambers.

The charging doors are placed at the

top of each shell and the shells may be

tilted individually. Another design of

open-flame furnace is the cylindrical or

barrel-shaped furnace. A burner may
be placed at one end or one burner may
be placed on either side of the furnace

near the top. These furnaces are usual-

ly of large capacity, and they are built

to hold up to 3,000 pounds of No. 12 al-

loy. One design is said to be capable of

melting 3,000 pounds of j-luminum alloys

per hour, or at the rate of 1 00 pounds in

two minutes. These furnaces may be

built with two charging doors at one

side and one at one end; the pouring
spout is placed at the other end. An-
other type of furnace is the barrel-

shaped tilting furnace; the construction

is similar to that of the pear-shaped
furnace but it is simply different

in shape. A charging door is built

in the top, and a pouring spout is

placed in one side. One burner may en-

ter through one trunnion, or one or two
burners may be placed through the walls

near the top.

A barrel-shaped rotating and tilting

furnace has been brought out recently.

This furnace is made to rotate but it

is tilted at right angles at the direction

of rotation for pouring. One burner
is placed so as to project flame through
a hole at one end; the products of com-
bustion are discharged through the

pouring spout at the other end. Some
other types of open-flame furnaces are

on the market, but their use for melt-
in 0- light aluminum alloys is not known.
With narticular reference to the open-
flame furnaces mentioned above, the

pear-shaped (upright) tilting furnace is

the most extensively employed of this

type for melting light aluminum alloys.

The large stationary cylindrical furnace
and the rotating and tilting furnace are

cominsr into use now in both foundry
practice and elsewhere.

Most of the data to be given below is

for pear-shaped (upright) open-furnace
tilting furnaces, and the remarks made
should not be applied indiscriminately

bo all types of open-flame furnaces.

Open-flame furnaces are very variable

as to capacity, but, as indicated above,

the pear-shaped (upright) furnace hav-
ing a diameter of 42 inches and taking
from 200 to 300 pounds of No. 12 alloy

appears to be the most favored. These
furnaces may be lined with a 4-inch

thick lining of fire brick, although car-
borundum fire sand is used considerablv.

In one installation, a rammed lining

of gannister and fireclay, 3 inches thick,

is employed. Natural gas and oil are

used for the fuel, the latter being pre-

ferred. On this installation, the pres-

sure of the air at the burner is from
16 to 18 ounces, and the pressure
of the oil is 40 pounds, using a
burner supplied with the furnace.
In practice, one or two furnaces
are handled per furnace tender, and
from 200 to 600 pounds of No. 12 alloy

are melted per hour. The fuel con-
sumption in these furnaces is variable;
in one furnace it was 450 cubic feet of
natural gas per 100 pounds melted,
while in another, it was 2 gallons of oil.

These figures are equivalent to effic-

iencies of 12.7 and 17.5 per cent, respec •

tively. In general, the fuel efficiency
in open-flame furnaces of most type?
appears to be substantially higher than
in, the furnaces heretofore discussed.
Melting costs, for the two furnaces just

mentioned, are $0.18 and $0-16 per 100
pounds of alloy.

Open-flame furnaces are the most
rapid fuel-fired melting furnaces. Thus,
in one plant, with an oil-fired furnace of

the pear-shaped (upright) tilting type,
six 300 pound heats are obtained in nine
hours, with an average melting period
of 30 minutes. This is equivalent to

a melting time of 10 minutes per 100
pounds of alloy. The life of linings

in these furnaces varies, of course, de-

pending on a number of factors. In
one plant, a 4-inch thick fire brick lin-

ing had a life of about three months giv-

ing 600 heats, melting 200 pounds of
No. 12 alloy per hour, nine heats per
day. This is equivalent to about 125,-

000 pounds of metal melted. In another
plant, a 300-pound furnace with a 3-inch
thick lining of rammed gannister and
fire clay gave six heats per day and
lasted for four years. This is equiva-
lent to 7,200 heats and a melting out-
put of about 2,100,000 pounds of metal.
The average gross melting loss in open-
flame furnaces is generally high, al-

though this is governed principally by
the furnace atmosphere and the temp-
erature. As reported, this ranged
from 4 to 8 per cent, in practice, with an
indicated average of 6.7 per cent. This
is equ'vaVnt t^ a net melting loss of

4 per cent- Onen-flame furnaces are
very rapid melting furnaces, and their

efficiency as to fuel consumption is rel-

atively high. They give rise to heavy
oxidation losses unless the furnace at-

mosphere is lean in oxygen and it may
be that such control of the atmosphere
will result in heavy fuel losses.

Reverberatory Furnaces

Reverberatory furnaces are used to

some extent for melting light aluminum
alloys in foundry practice but chiefly
for melting aluminum for casting into

rolling ingots. Their capacity is small
as compared to reverberatory furnaces
used in brass and copper practice, and
they are generally built to hold 500 to

6,000 pounds of aluminum. There are
two general types of reverberatory fur-
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naces: (1) those in which the liquid met-

al is ladled out through a door, and

(2) those in which a tap hole and run-

ner are used fo r tapping. Furnaces

of large capacity are required in alum-

inum rolling mill practice, and it is

largely for this reason that reverbera-

tory furnaces have been preferred for in-

got casting. In foundry practice, the re-

verberatory furnace is applicable where

the output is large and continuous, but

it is necessary that the production of

castings be so planned that large heats

of metal are not held in the furnace for

long periods of time. The "soaking"

of aluminum heats in rolling mill prac-

tice does not appear to be so deleterious

to the quality of the metal as it is t*>

aluminum alloys in. foundry practice.

The reverberatory furnace is of value

also in foundry practice because it per-

mits the charging of large scrap, such as

defective crankcases and the like, with-

out breaking. In smaller furnaces, such

as the irca-pot furnaces and stationary

crucible furnaces of the usual sizes, it

is generally necessary to break up all

large scrap to admit of charging it. Re-

verberatory furnaces are used also for

running down borings and other scraps

in the production of secondary aluminum

and aluminum-alloy pig.

The usual type of reverberatory fur-

nace aluminum alloys consists of a fire

brick shell bound together with steel

girders (channels and I-beams). The

hearth is hollow and usually is built of

fire brick while the roof is arched over

from one side to the other and generally

arched down from front to back in order

to deflect the flame and hot gases from

combustion down upon the metal. Re-

verberatory furnaces are fired with coal,

oil, or gas. When coal is used, the

fuel is burned upon a grate placed in a

fire box at the front of the furnace;

natural draft is generally used. When
fired by oil or gas, the burners are

placed usually in the sides of the fur-

nace. The products of combustion are

led to a stack via a flue at the rear. In

the case of furnaces fired by oil or gas,

two to four burners are used.

Reliable data as to the performance

of reverberatory furnaces on aluminum
alloys are scarce, but in general the re-

marks made as to pear-shaped open-

flame tilting furnaces above will apply

here.

Electric Furnaces

A great many types of electric fur-

naces are on the market at the present

time, and a number of these have been

especially designed for the melting of

non-ferrous metals and alloys, partic-

ularly brass. No furnace has been de-

signed especially for melting aluminum
and its light alloys, although a number
of the standard electric furnaces have

been used for this purpose. The idea

has been held by some that a superior

quality of metal would result from elec-

tric furnace melting, but the electric

furnace is to be regarded rather as a

melting medium for metal rather than

an appliance to convert poor melting

stock into material of better grade. It

may be stated parenthetically that the

electric furnace has been advocated by
some on the ground that melting in a

"reducing" atmosphere would make it

especially applicable for aluminum al-

loys, but there are no actual data which
are available in support of this conten-

tion. The industrial electric furnaces
on the market which have been used
either experimentally or commercially
are discussed briefly below, and refer-

ence may be made to the series of papers
by H. W. Gillett in The Foundry on the

electric melting of alloys for detailed

information as to the various types of

electric furnaces which are employed for

the melting of non-ferrous metals in

general.

The Baily granular-resistor electric

furnace was the type first used com-
mercially, in 1918, for melting alumin-

um and aluminum alloys, the installa-

tion of a 500-kilowatt rectangular fur-

nace at the Massena, N. Y. plant of

the Aluminum Oo. of America being
the first installation, although the tilt-

ing type of this furnace had been tried

experimentally for aluminum alloys be-

fore this time. The large rectangular
stationary furnace consists, briefly, of

a steel shell with a lining of high grade
fire brick and the shell. The hearth is

bowl-shaped and has a capacity of three

to four tons of liquid aluminum. There
are doois at both ends of the furnace,

together with rabbling doors on the

side opposite the tap hole. This fur-

nace is stationary, and the metal is tap-

ped by pulling out a plug from the tap
hole. Running lengthwise of the fur-

nace, there are two resistor troughs
made of refractory material and filled

with resistor carbon or graphite. The
troughs are supported on brick piers.

Electric current is sent through the re-

sistor troughs, contact being made
through copper terminals at the ends.

The heat generated in the trough is

radiated largely to the roof of the fur-

nace and then reflected down upon the

hearth.

The Baily-type, tilting electric fur-

nace is installed in a few foundries for

melting aluminum alloys The standard

105-kilowatt furnace consists of a cyl-

indrical steel shell mounted on trunnions

and arranged with a mechanism so that

it may be tilted by hand. A circular

refractory trough filled with crushed

carbon-resistor material and mounted on

a series of refractory piers is the heating

element. Current connection is made
to the resistor element by means of cop-

per leads terminating in graphite blocks

packed against the resistor material.

The metal is melted on a hearth below
the trough by the heat radiated from
the incandescent resistor to the roof and
then reflected downwards. The fur-

nace shell is about 7 feet high by 6 feet

in diameter, and the capacity is about
500 pounds of No. 12 alloy. The hearth

is made of carborundum fire sand, and
the roof and sidewalls are lined with

corundite brick. A backing of infus-

orial earth is packed in between the lin-

ing and the furnace shell. The current

consumption is stated to be about 680
kilowatt-hours per ton of aluminum al-

loys melted. The furnaces are built

in several sizes-

The Detroit-type indirect-arc rocking
electric furnace is used commercially for

melting light aluminum alloys in foun-

dry practice. This furnace consists

essentially of a cylindrical steel shell

lined with a layer of corundite brick,

which is backed by a course of a less

refractory brick chosen for its heat in-

sulating properties, and this in turn is

backed by brick or infusorial each next

to the steel shell. The furnace is built

in various sizes, but the 1-ton furnace

for brass takes about 700 pounds of

No. 12 alloy. The furnace proper is

mounted on rollers and ring gears which
permit it to be rocked through any arc

of revolution up to 200 degrees. The
motion is actuated by a small induction

motor through reducing gears, and the

action of the motor is controlled by an

automatic reversing switch which may
be set to give the desired angle of rock.

The heat is generated by an eletric arc

from two horizontal graphite electrodes

placed axially in the furnace and meet-

ing in the centre of the chamber. The
electrodes are controlled by hand wheels,

and automatic regulation may be ap-

plied. During the charging of metal,

the electrodes are run back out of the

way of the charging door. To operate,

the furnace is closed, the electrodes are

are brought to the pouring position, and

the arc is started. The metal is melt-

ed by conduction from the refractory

lining as well as by direct radiation from

the arc. Rocking is started after the

metal commences to soften, first

through a small angle and finally reach-

ing the maximum angle of rock as the

metal enters the stage of superheating.

The rate of rock is two complete oscil-

lations per minute. The charging

door and pouring spout are at the cen-

tre on one side of the furnace, and the

furnace may be charged mechanically

from above by rotating thp furnace so

that the door is on top.

The General Electric type electric fur-

nace is used by the General Electric Co.

at several of its plants for melting al-

uminum and aluminum alloys. This

furnace consists of a shallow hearth

in the middle of a rectangular furnace

shell. Two heating troughs, placed on

each side of the hearth are the source

of heat. The heating troughs are filled

with granular coke and two long cross

electrodes are placed in the bottom of

the troughs. Two vertical electrodes

make contact with the cro s electrodes

through wearing blocks, and the ends of

the vertical electrodes are covered with

the granular resistor material. The

furnace is inherently two phase. Heat

is developed in the resistor troughs by

the passage of the current and by the

contact arcs at the bottom of the ver-

tical electrode- The heat developed is

radiated to the arched roof and thence

reflected to the hearth, and the body of

granular material' conducts heat to the

sides and bottom of the hearth.
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A number of other electric furnaces
have been used experimentally or com-
mercially for melting aluminum alloys,

of which the Rennerfelt indirect-arc

type has been employed for the prepar-

ation of so-called hardeners. The
principle of heating is by reflected heat
form an electric arc. The Rennerfelt
electric reverberatory furnace has been
suggested for aluminum melting. This
furnace has two melting hearths, and
the heat is generated by a resistor

trough which is heated by an electric

arc from vertical electrodes. The arc
may be smothered in the resistor, as

in the General Electric furnace, or open.
The vertical ring induction furnace
(Ajax-Wyatt) has not been used com-
mercially for aluminum-alloy melting,
although it is understood that it is to
be tried experimentally for this purpose.
The Booth indirect-type rotating fur-
nace is similar in general construction
and principle to other indirect-arc fur-
naces, and it may be used for melting
aluminum and aluminum alloys. The
direct-arc type electric furnace, of which
the Snyder furnace is the only one of
many of this type which has been ap-
plied to copper alloys, has not been
used for the melting of aluminum al-
loys.

Operation of Furnaces
The principal types of furnaces which

are employed for melting aluminum and
aluminum alloys have been briefly de-
scribed, and it is evident from the fore-
going that the choice of a furnace, from
a consideration of all existing types
becomes a difficult matter. In any case
a choice should be based upon a con-
sideration of (1) the capacity desired;
(2) the melting loss; (3) the cost of
installation; and (4) the cost of melt-
ing. These factors at least should be
given careful attention and many others
should be considered usually before de-
ciding upon any given type. Detailed
data as to the structural features of
furnaces have not been included here
because information as to this has ap-
peared often, and it can be readily ob-
tained from many sources.

It is frequently stated that aluminum
and its light alloys readily absorb large
quantities of gases on melting and that
therefore, open-flame furnaces should
not be employed. Vague statements
of this character are entirely useless,
but, at the same, it is a matter of com-
mon knowledge that good practice calls
for heating the alloys only to the tem-
perature required for pouring the cast-
ings, and this is necessarily variable de-
pending upon the alloys used and the
type of castings which are run. Rough-
ly, the pouring temperatures required
for No. 12 alloy in foundry practice may
be taken as between 650 and 880 degrees
Cent. (1202 and 1600 degrees Fahr )wh,ch covers the range for practically
all commercial work, although 750 de-
grees Cent, is a quite common pouring
temperature in heavy automotive work
for oil pans and crankcases. On the
foregoing basis, the melting tempera-

ture need not be more than 50 degrees

and never more than 100 degrees Cent,

higher than the pouring temperature to

allow for any cooling that may take

place during the transfer of the metal

from the molds.

As a general rule, in the industrial op-

eration of furnaces run on aluminum
and aluminum alloys, the effort is made
to keep the dross and oxidation losses

asi low as possible. Some foundry-
men, however, prefer to have high met-
al losses for the sake of rapid melting,

while others employ furnaces which are

assumed to be inexpensive as to fuel

consumption with the idea of keeping

the melting costs low. In attempting
to hold dross losses low, numerous fac-

tors involved in metal melting may be

overlooked, or at least, disregarded, and
the net practical result may be that the

melting is exceedingly inefficient from
the standpoint of fuel consumption. A
cardinal rule in melting practice for

aluminum and its light alloys is that the

melting temperature should be kept

low. The effect of increasing the tem-
perature of melting, at least in an at-

mosphere containing free oxygen and
nitrogen, is to increase the net melting
loss.
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DISCUSSION OF PAPER BY MR. F. J.

COOK ON AMERICAN VERSUS
BRITISH GRAY CAST IRON

(Continued from page 25)

side of the experience of the Allis-

Chalmers Company, it would appear
that fly wheel failures in America have
not as a rule been due to the quality of

the material, but either to overspeeding
due to failure of the engine governors
or to bad design of the wheels them-
selves."

We are greatly interested in his

statement or question as to whether a

slower running of the blast furnace and
also lower blast temperatures would not
tend to increase the strength of the
castings made from resulting pig iron.

It is common belief that warm blast

charcoal pig iron is not as strong or as

good as cold blast and it is quite pos-

sible that warm blast coke iron might be
of better quality than a hot blast iron.

We would also be interested in hear-
ing further details about the "largest

foundry in the world." We have heard of

many " largest" foundries and a state-

ment as to size of building and average
daily melt of cast iron, would be in-

structive.

In referring to Mr. Cook's belief that
the American practice is to regulate the

mixture entirely by silicon content, with
no reference to total carbon, would say
that this can hardly be the case, as a

large percentage of American foundries

purposely reduce the total carbon by
adding steel in the cupola, which is ap-

parently not the English practice.

We are inclined to agree with what
Mr. Cook says about the influence of

sulphur. The influence of this element in

times past, has been much over-em-
phasized. The specifications of the A. S.

T. M., however, allow sulphur up to .12

which is considerably in excess of .07 as
desired by Mr. Elliott. I have seen any
number of good gray iron castings, con-
taining from .15 to .18 sulphur. As Mr.
Cook says, manganese in these castings

should be fairly high.

I am sure we all welcome Mr. Cook's
criticisms and sincerely hope he will

be able to take advantage of his being
in this country to visit a number of our
foundries and satisfy himself as to the

high quality of our material.

R. S. MACPHERRAN
Allis-Chalmers Company,

Milwaukee, Wis.

OXY-ACETYLENE WELDING
(Continued from page 23)

9. The ability of a blowpipe to con-

sume an equal ratio of gases when burn-

ing freely and undisturbed in air is no
criterion that it is capable of producing
Pound welds—that is, that it is not sub-

ject to detrimental fluctuations in gas
rat.o during a welding operation, and
therefore is capable of maintaining a
neutral flame under all operating con-

ditions.

10. Whether a blowpipe of present

design will consume equal volume ratio

of gases when burning freely and un-
disturbed in air depends on how nearly
correct the operator sets the so-called

neutral flame, and experience indicates

that the average operator checks the

acetylene-gas flow too much and actual-

ly develops an oxidising rather than a
neutral flame.

READ YOUR PAPER
When you pay the trifling price which

is required to be a subscriber to a paper,

read it. Read each article in it whe-
ther the title suits you or not. You
are cheating yourself and not the pub-
lisher if you allow any of the material

which is at your disposal to go unread.

Did you ever hear the story of the boy
who was given a Bible by his mother
before his departure for college? Well
he promised to read it every day. When
he returned he told his mother he had
kept his promise. She opened the Bible

and a ten dollar bill she had placed in

it fluttered to the floor, a dead give-

away—he had never looked inside the

covers or he would have seen the

money.

THE FOOLISH MAN SAYS:—
Never bother to turn over an upturn-

ed nail. A nail is a small affair, but
very effective in producing blood pois-

oning and lockjaw. It is a shame to

discourage the little germ in his efficient

programme.
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The Manufacture of Light Steel Castings
Practical Experience, Not School Learning, on Production of
Steel Castings—Card System Recommended—Dry Sand Work
Should Be In Separate Bay—Molding Machines Should Be Used

Read at Birmingham Convention by H. BRADLEY (Sheffield)

IN
this paper, which has reference to

the practice of light steel castings,

any reference to academic or labora-

tory practice has been purposely omitted.

It is dealt with from the author's prac-

tical experience of a general jobbing

steel foundry, making all classes of steel

castings from a few ounces up to 14

tons in the rough, and with metal of

carbon content varying from 0.88 to 1

per cent, and over, and additionally in

chrome and manganese steels.

The Plan of the Foundry

To run a foundry successfully, the

largest output with the minimum am-
ount of handling must be attained. To
carry out this successfully, the shop

-should be planned for the pattern to

enter at one end (where there should be

shelves or pockets to receive it) and
the core boxes with card attached, with

works order number, description, and
quantity off. The card is ruled at back,

.so that each day's cast may be entered

thereon. When the pattern and core

boxes are given to the moulder the card

should have the man's check number
marked on, together with the date.

When possible there should be a

separate bay for dry sand moulds. The
work for dry sand should be commenced
at the end of the shop, then carried

down to the drying ovens, then to the

closing and casting floor, where the

moulds should be arranged in straight

lines, and all runner bushes should be

as near one height as possible, so as to

avoid hoisting or lowering the ladle.

The ^teel plant should then be fixed as

near as convenient, utilizing the floor

nearest to it for the green-sand moulds,

as these are generally of the lightest

section of castings, and, therefore, re-

quire the steel when in its most fluid

state, to avoid short or faint-run cast-

ings.

When the steel is a little on the stiff

side it can be used for the thicker sec-

tion castings. The boxes, after casting,

should then pass on a little further to

be knocked out and examined, and a note

taken of the good and defective cast-

ings and recorded on the back of the

above-mentioned card. When the job is

completed the card should then be

handed in to the foundry office, the cast-

ings going forward to the cleaning or

ing shop, which should be at right

angles to the moulding shop, with tram
lines running from one to the other.

The fettling or dressing shop should

be equipped with shot-blast plant, oxy-

acetylene burning plant, and both cir-

cular and band saws, according to size

and class of work and output. The cast-

ings should then go to the machine shop
and despatch shed.

The Making of Castings

The first thing to consider is the pat-
tern making, which depends, firstly, on
the quantities of castings required from
each. A good wood pattern will with-
stand the making of 500 castings from
it, either by hand or machine. If re-

petition work is carried out, then either

brass or white-metal patterns are neces-

sary, which should be on the machine
for small castings. The author prefers
the hydraulic machine for boxes up to

24-in. round or square, and for deep-lift

pattern the roll-over machine. For
anything over 24in. the jarring machine
can be used to better advantage.
The difference in making a pattern for

machine molding and hand molding is

that it is always necessary to fix core-

prints to the pattern for the former
under any parts that are undercut, as

the sand is jarring downwards, there-

fore, it naturally falls away from the

underside of any projecting part.

Tackle.—The boxes should be strong,

light, and made of steel. They should
all be interchangeable according to the

various sizes either for hand or machine.
The double lug box is best, giving a

truer alignment. The double lug can be
either a slot and hole or two holes.

For patterns with small quantities off

and intricate joint, a plasted oddside

should be made, as they are easy, cheap
and durable.

For larger orders or repetition work,
machines are a necessity. They do good
in two ways, i.e., by reducing costs, and
increasing outputs on the jobs they are

working. They also speed the work up
generally in the shop. Two boys work-
ing a machine with boxes 10 in. by 10 in.

by 4% in. have produced 180 complete
moulds in the day with from two to four

cores in each. Two youths, 17 to 18

years of age, have produced 62 moulds,

18% in. by 16 in. by 5 in. deep, painted

and blacked. The quantities vary ac-

cording to size of boxes and design of

castings. To get the full advantage
from the larger machine it is essential

there should be an electric crane special-

ly for its use.

For large quantities of light castings

the Tropenas vessel or electric furnace

are to be recommended.
To ensure sound steel castings it is

essential to have in the first place a good

steel, that is, steel containing the correct

composition for the work required, and

properly "killed," in order to ensure it

lying quietly in the mould. It is also

as essential that the sand be suitable;

if being used green, it should have just

the correct moisture, and just sufficient

bond to work it. Sand, in the first place,

should always be dried before milling in

order to get the required moisture by
adding water, and the necessary bind-

ing material. The author prefers to

use the natural sands whenever possible.

The sands generally used in England for
steel castings are Belgian loam, used
either by itself or with a small amount
of silver sand, Cornish loam with silver

sand, and Yorkshire sand with silver

sand. Of the three mentioned, the

author prefers Yorkshire, as it is easy
to work, is tough, but not too close,

gives a good skin on either dry or green-
moulded castings, and does not cake in

the mill as much as the first two. For
cores, the author's practice is to mix
eight parts of silica to one of Yorkshire
and up to 4 to 1 for moulds varying, of

course, according to weight and design.

Running and Feeding

Where possible the best system is

bottom runners, and in one of the thin-

ner sections of the casting. Careful
judgment is required for feeding heads
to have the required size and in the

right place in order to get a solid cast-

ing and avoid wasting steel.

Very soon after casting all runners
and feeding heads should be released so

as to enable the contraction to take
place and avoid having a pull in the

casting.

When the pattern is made, it should in

the first place be taken into considera-
tion as to whether the casting is to be
made green or dry, and the decision

generally arrived at is based on how
much machining is to be done on the

casting, and whether the difference in

the two methods of moulding is worth
the risk of making an unbound casting

by making it in green sand. A further

consideration depends upon design of

the casting. In such cases it is essen-

tial to make it green to allow for the

contraction strains taking place and pre-

venting the casting pulling into pieces.

In some cases the weight and design

must be taken into consideration in de-

ciding these points. If there is no danger
of the casting pulling with a dry-sand
mould owing to design, it is always
much safer to produce a sound casting

from dry-sand work than from green-

sand work, owing to the properties of

the steel used for casting. Of course,

there are many different designs of

castings to be contended with, and the

greatest trouble given to a steel foun-

dry manager is often caused by the de-

signer not having had any steel foun-

dry practice. To produce good, sound
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steel castings it should always be the

aim to have the thickness of the metal

as much alike as possible. Wherever
thick or bulky pieces of steel are joined

together with lighter sections, means
have always to be found (if the design

cannot be altered) to overcome the diffi-

culties encountered. This can be

achieved, either by using chills or caus-

ing the thick portion to freeze approxi-

mately at the same time as the thinner

sections. In some cases, however, a re-

inforcement is used, but this is not al-

ways a wise policy, owing to the possi-

bility of a mishap, after the casting is

put to work, disclosing the reinforce-

ment in any fracture. Naturally, the

blame would straight away be put down
to this method. This can be further il-

lustrated by a large mill pinion casting

of, say, 2 ft. 6 in. tooth face by 3 ft.

diameter in the tooth portion, reduced
down to, say, 18 in. or so on the neck
portion. The best method of producing
this class of casting is to have it cored

out. At times, however, it is found
that engineers object to this method of

coring out. They state they must have
a solid casting. In order to meet their

views, as far as possible (which steel

founders, of course, have to do), it is

endeavoured to produce a solid casting.

This, however, is an impossibility with-

out some method of reinforcement, as it

is impossible to feed the body portion of

the casting of the dimensions mentioned,

through the size of the neck and the

wobbler. Therefore, the method of re-

inforcement has to be used. This is ac-

complished by putting in what is called

locally, a "dummy," sufficiently large,

to prevent the pipe right through the

top neck ,and wobbler, which would
take place unless something of this des-

cription was carried out.

Again in the case of hydraulic cylin-

ders, in most steel foundries, there does
not seem to be any set way in which to

cast them. This is done, either mouth
downwards or upwards, but in any case

there should be taken into considera-

tion, the location of the large bulk of

the steel, and the best means of feeding

it. As will be realized, it is necessary
to feed all steel castings from the head.

In iron foundries, a wrought iron, or

mild steel feeding rod is used, and small

shanks of metal are poured in time after

time until it is set. This method cannot
be adopted in a steel foundry, as it

would pull out the steel instead of caus-

ing it to become more solid as in the

case of iron castings.

Another useful illustration is that of

locomotive castings. The various parts
of these are rather troublesome to make,
owing to the varying thicknesses of the

strengthening brackets, and it is neces-

sary to give much consideration before

starting work, otherwise much trouble

is certain to result. These castings, are
very often made as light as possible, and
thick and thin sections are more usually
encountered in this class of casting than
in most other classes of work.

The core shop should be self-contain-

ed, with special drying ovens, as these

play an important part in the making
of good castings. The stoves should

have facilities for eliminating the moist-

ure as most cores are" either made with
oil-sands or Bindsandrite, which under
the slow baking throws off a lot of

steam or moisture. The sand for cores

should be very carefully regulated for
'

different classes of work, should be very
refractory with just sufficient bond to

stamp up to the steel, as there are so

many castings which if the core does
not collapse very quickly would be wast-
ers; especially in Manganese cast-

ings such as tramway points and cross-

ings, owing to the contraction. A ma-
chine for making standard cores is a

great help, as ordinary standard round

cores can be stocked and kept in dry

places. Obviously it produces a better

core as wooden boxes get out of shape.

Fettling

Cleaning plays a very important part

in the costs, and is always a greater

speculation than any other process, ow-
ing to so many contributory causes. It

may be the sand, or the "cdmpo," but

generally, in the author's opinion, it is

owing to casting at the steel at wrong
temperatures. It will be realized that

with a ladle of steel, varying from say,

36 cwt. to 56 cwt., it is almost impossible

to have sufficient moulds on the floor

at one time to take it at varying tem-
peratures to suit all castings. But many
of the troubles in this department can

certainly be overcome with a good shot-

blast plant, pneumatic hammers, and
swing grinders. There are three meth-
ods of removing the feeding heads

—

burning, sawing, and cutting by the

lathe, and obviously the choice will be

determined by the design of the casting.

Annealing

It is obvious that the question of an-

nealing depends largely upon the size

of the foundry, and output. The best

method, in the author's opinion, is the

gas fired stove, but for general jobbing

work, where all classes have to be dealt

with, the movable top is as cheap as

any for fairly large quantities. For
quick and urgent work, say—where it

is required to cast one day and deliver

the next—a small handy furnace of

about 8 ft. by 5 ft. with a door at the

front of the furnace can be built, and
operated with lever and balance weight.

In conclusion, there are many other

points appertaining to the manufacture
of steel castings, but those enumerated
should be sufficient to provoke an in-

teresting and profitable discussion.

OXYGEN, HYDROGEN AND CARBON
Oxy-acetylene cutting and welding

has become so popular of late that it

would seem as though almost everyone
understood it, but as a matter of fact

there are very few who understand it.

Oxygen and carbon are the two essen-

tials in creating combustion no matter
what fuel is being burned. The oxygen
in the air and the carbon in the wood-

pile or coal pile or whatever is being
burned unite and cause fire.

This is precisely what takes iplace in

the oxy-acetylene process. It is what
takes place in the Bessemer converter
when the oxygen of the air unites with
the carbon in the molten iron and burns
the carbon out of the iron, heating the
iron to a white heat while doing so. In
the oxy-acetylene process it is, how-
ever, refined material which is being
burned.

There are other things besides carbon
which will aid combustion when com-
bined with oxygen. For instance hydro-
gen gas, which combined with oxygen
forms water, but when separated from
the oxygen is the most inflammable gas
known. This gas requires to be in com-
bination with oxygen in order to burn,
and before the advent of oxy-acetylene
the oxy-hydrogen flame was considered
a wonderful achievement, but while it

burned with considerable brightness the
hydrogen gas was too light a gas to
carry much heat. By experimenting it

was found that if equal parts of hydro-
gen and carbon are exposed to an elec-

tric current, the carbon would act as
poles and the hydro carbonate would be
partially burned, forming the gas form-
erly known as ethine but now univers-
ally known as acetylene.

Acetylene gas when used for lighting
purposes is a very formidable rival to
electric light and if combined with oxy-
gen gas will make a flame, the heat of
which will be equally as formidable a
competitor with the electric spark.

Oxy-acetylene if forced through a
properly shaped torch will make a flame
as sharp as a knife and capable of cut-

ting through ponderous chunks of iron.

In cutting iron always cut on the side of
the piece and cut from the bottom up-
ward so that the metal which is melt-
ed will fall away, otherwise it will fill

up the groove as fast as it is cut.

These are just a few of the rudi-

ments of acetylene gas working but will

serve to set the average man wondering
what there is in chemistry. For in-

stance, oxygen and hydrogen, the two
most inflammable of gases when mixed
in the proportion of hydrogen two parts
and oxygen one part form water. This

is known in chemistry as rLO. Mixing
these two gases is not an easy task, but
it can be done by electricity. When sep-

arated they prefer to remain separated.

If these same two gases are mixed in

equal proportions, which is to say with
double the proportion oxygen required in

water it forms liquid known as (peroxide

of hydrogen, a formidable competitor

with carbolic acid as a disinfectant but
absolutely non-poisonous. Yet these

two dry, tasteless, odorless, colorless

gases unless mixed by electricity or some
similarly effective method to form a

liquid will remain in the form of gas and
when associated in a proper manner with

carbon will form a flame equally as

powerful as the electric spark. This is

what is known as oxy-acetylene.
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Progress of Standardization Work in Canada
Many Industrial Firms Interested—Sectional Committees Form-
ed—Developing a Uniform Product—Benefits of Far-Reaching

Character—Domestic Industry Receives First Consideration

By R. J. DURLEY, M.I.C.E., M.E.I.C., Am. Soc. M.E.

STANDARDIZATION' work under-

taken by the working committees of

the C. E. S. A. commenced, in every

case, at the request of responsible

parties interested. The progress to date

has dealt almost exclusively with the

preparation of specifications for ma-

terial or manufactured products rather

than with dimensional work.

The main committee has felt that such

questions as may arise regarding dimen-

sional standardization in Canada would

most frequently deal with the advis-

ability of adopting, possibly in a slightly

modified form, standards already agreed

upon by bodies undertaking this work

in the United States, Great Britain, or

elsewhere. In other words, it has not

seemed likely that many instances will

occur where the work on dimensional

standardization can be completely inde-

pendent of the work done in other coun-

tries.

One of the first C.E.S.A. sectional

committees to be formed was that on

machine parts under the chairmanship

of A. R. Goldie, of Goldie & McCulloch,

and under this sectional committee there

will naturally bs organized, from time

to time, whatever working committees

are needed. There is of course no in-

tention to undertake any action tending

to limit the freedom of the designer by

insisting on uniformity of design of

complete machines. Parts and compon-

ents used in quantity by all manufac-

turers of a given line are naturally the

object of the association.

The questions so far considered by

the sectional committee just named have

been matters in which co-operation has

been requested by the A.E.S.C. One

case of this kind is now before the com-

mittee, namely: the proposed American

standards for the dimensions of shaft-

ing keys. In such a case the American

proposals are usually forwarded to us

before they are finally adopted in the

United States, and we are thus given an

opportunity of considering and criticising

them and advising how far the proposed

dimensions meet the views of Canadian

manufacturers.

Quite recently, H. G. Bertram of John
Bertram & Sons Co., Dundas, who is a

member of Mr. Goldie's committee, has

suggested that much useful work might
be done by the C.E.S.A. in developing

standards for machine tool parts, which
have not yet been dealt with in the

United States except by firms individual-

ly, who have standardized the dimen-
sions of such items as crank handles,

machine handles, keys, splines, nuts of

various types, taper and cotter pins, oil

rings, cap screws, washers and wrenches,

for use in their own establishments. Mr.

Bertram gives as an example of this,

work which has been done by his own
firm in conjunction with other firms at-

tached to the Niles-Bement-Pond organ-
ization. He believes that if standards

of this kind, which have been adopted by
individual firms in Canada, were given

publicity, so that other manufacturers
could compare them with their own, the

way would be paved for agreement on
dimensions of these parts, covering all

firms in Canada engaged, say, in the

manufacture of machine tools, or in other

branches of machine manufacture, as

the case may be.

Economic Importance

It is hardly necessary to enlarge on
the economic importance of dimensional

work of this kind. Agreement through-
out Canada, for example, upon the stand-

ard sizes for cap screws, would enable

their manufacture in larger quantities,

and presumably at a lower cost, so that

the sale of a uniform product to a larger

number of individual purchasers would
be possible. This seems particularly

important in a country like Canada
where the number of firms engaged in

any one industry is not large, and where
individual divergencies in practice thus

lead to a demand for small quantities of

many unnecessary varieties of detail

parts to be furnished by outside concerns.

While the influence of the mechanical
industry in the United States upon ours

must inevitably be very great, it does
not seem necessary that we should in all

cases wait until dimensional standardiza-

tion work has been accomplished there.

It is often easier for us to obtain agree-
ment among manufacturers in a given
industry than would be the case in the

same industry in the United States, where
the number of divergent views is likely

to be so much greater.

Perhaps the most striking example of

dimensional standardization can be found
in the admirable work of the Society of

Automotive Engineers as applied to the

automobile industry, and while it is not
likely that we shall be able to accomplish
anything of so far-reaching a nature,

say in the machine tool industry in Can-
ada, there seems no reason why the ben-

efits of dimensional standardization

should not be available here to a much
greater extent than has hitherto been
the case.

The experience of the last two years

has shown that standardization work in

Canada presents features not only of

particular interest but also of special

difficulty. While it would appear at first

sight that in many instances British or

American standards could be adopted
without change, owing, in the former
case, to the fact of geographical proxim-
ity and industrial connection, and in the

latter, to the intimate commercial rela-

tionship existing, this is not always found
to be the case in practice. Differences in

industrial conditions and in the class of

material and workmanship available,

differences in climatic conditions, and in

legislative restrictions, tend in many
cases to make differences in practice

necessary or advisable.

Committees have to bear in mind in

framing their requirements that while
domestic industry must receive the first

consideration, the interests of the pur-
chaser and importer are also affected,

since in many branches it is necessary
for us to import not only material in a

raw or semi-finished condition, but also

manufactured machinery or completed
engineering products.

Speaking generally, it may be said that

as regards dimensional standards, as, for

instance, in ball bearings, screw threads,

gearing, and the like, American practice

is usually followed, and in many cases it

may be found desirable to adopt Amer-
ican standards without alteration. In

other cases, as, for example, the prepara-
tion of specifications for material, the

influence of local conditions is often
strongly felt, and in such instances

specifications of our own, possibly dif-

fering from both British and American
practice, are being developed. The
closest co-operation is, however, being
aimed at, both with the British Engin-
eering Standards Association and with
the American Engineering Standards
Committee, and it is even hoped that in

the case of certain British and American
Standards it may be possible for the

Canadian organizations to assist in bring-

ing about international agreement.
In connection with railway, work, the

interchange of traffic obviously makes it

necessary for Canadian practice to agree
substantially with American standards
as regards locomotive, car and track

work, and our railway bridge specification

is in general agreement with a practice

adopted by the American Railway En-
gineering Association. During the past

eighteen months the Canadian Associa-
tion has published among other subjects,

specifications for steel railway bridges,

for distribution, type transformers for

galvanized telegraph and telephone wire,

and has in preparation many other im-
portant specifications.

The Association is now endeavoring to

arouse Dominion-wide interest in the

matter of safety codes as affecting pub-
lic safety in such important connections

as elevators, saw-mills, machinery, elec-

trical work, etc., with a view of organiz-

ing a thoroughly representative com-
mittee and bringing persuasion upon
the various provincial governments in

(Continued on page 33)
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Methods of Hardening High Speed Steels
No Scaling Takes Place in Salt Bath Practice—Crucibles Have
Short Life—Rapid Heating in the Lead Bath—Oil or Gas Fired

Semi-Muffled Furnaces Generally Adopted

SALT BATH hardening was first in-

troduced in 1902. Ordinarily, bari-

um chloride is the salt used and the

operating temperature is from 2,000 to

2,100 deg. F. (1,093 to 1,149 deg. C.)

Graphite crucibles are used for hold-

ing the salt, the life of these crucibles

being from six to eight heats.

The tools to be hardened are im-

mersed in the hot liquid and the tools

permitted to remain until the entire

mass of the tool has attained the tem-

perature of the hath. These tools are

then usually oil-quenched, and drawn to

from 400 to 600 deg. F. (204 to 316 deg.

C.) in oil, depending upon the kind of

tool.

No scaling takes place by this method

thus producing a cleaner tool than in

muffle furnace hardening, but the meth-

od has the following disadvantages:

(1) The quenching temperature is too

low. (2) Soft scale is sometimes pro-

duced. (3) Bl'stering and pitting some-

times occurs. (4) Pots are very short

lived.

It is a well known fact that to ob-

tain the highest degree of red-hardness,

partial austenization must take place.

This means quenching from a tempera-

ture of 2,200 deg. F. (1,204 deg. C.)

and upward; indeed, the higher the

quenching temperature above 2,200 deg.

F. (1,204 deg. C.) up to about 2,350 deg.

called "secondary hardening"—-the added

hardness gained by tempering quenched

steel. We have heated small test-pieces

of high-speed steel 1% hours in a bar-

ium chloride bath at 2,100 deg. F. (1,149

deg. C.) but the microstructure was the

same as when left in the bath just long

enough for the heat to soak through.

Blistering and pitting of tools heated

in a barium chloride bath are said to

be due to particles of the graphite cru-

cible which have broken loose coming in

contact with the tools and sticking to

them. Sometimes these blisters or beads

drop off," leaving pits. The longer ser-

vice the bath has seen the more loss is

suffered through this blistering and

pitting.

A graphite pot lasts only from six

to eight heats, making this method of

hardening quite a costly one. A new
salt is now being introduced for the

hardening of high speed steel, wh :ch

can be maintained at a temperature of

2,200 deg. F. (1,204 deg. C), thus being

superior to the barium chloride bath.

The container used is a graphite crucible

with a cast-steel liner. In this way
the steel pot is protected from the flame,

and there is no danger of blistering or

pitting from particles floating through

the bath.

Pack Hardening

Pack hardening consists of packing
the high-speed tools with charcoal in a

suitable container. The container is

then luted carefully with clay, and the
whole placed in a furnace, the temper-
ature brought up to around 2,200 deg. F.

(1,204 deg. C.) and held there a consid-
erable length of time. Tools are then
removed, oil-quenched or air-cooled.

This method gives a tool free of scale,

but has the following decided disadvan-
tages: (1) Quenching temperature is

too low, and (2) tools are carburised.

We obtained the temperature of some
test-pieces with an optical pyrometer
just before they were removed from the

pack, and found the temperature to be
about 2,050 deg. F. (1,121 deg. C), al-

though the furnace temperature was
2,200 deg. F. (1,204 deg. C), and they
had remained 1% hours at heat. Scler-

oscope tests and micrographs verified

this temperature. Furthermore, test

pieces showed a gain of 0.40 per cent,

carbon on the surface after being given
the pack treatment.

I have been informed by two differ-

ent men who attempted this method that

at times the cutting edges of tools melt-

ed, due either to the higher carbon con-

tent of the surface of the tools or to

the tools coming in contact with each
other. One other experimenter tried to

use a cast-iron box for packing, but as

cast iron melts at about 2,200 deg. F.

the results can well be imagined. Car-
borundum powder has been suggested
as a substitute for charcoal for a pack-
ing material, as the former would not

carburize the steel. In the writer's

opinion, however, high-speed tools treat-

ed in this way would be inferior to tools

heated in the semi-muffle furnace, be-

cause the steel would have to remain at

a high temperature for a long time
when pack hardened, thus producing a

coarse-grained structure.

A lead bath was tried quite extensive-

ly about 10 years ago for heating high-

speed tools, but the method did not

prove a success. At 2,200 deg. F. the

vapor pressure of lead is about 20 mm.
of mercury, so that severe volatilization

will inevitably ensue. It is also quite a

problem to find pots to hold the same.
Difficulty is also experienced in con-

trolling the time of immersion, as lead

is a very rapid heating medium. A
metallurgist for one of the large tool

steel mills in England told me recent-

ly that a large amount of high-speed
steel was hardened in his country by the

lead bath treatment. He stated that

they were able to obtain a very pure

grade of lead and could operate at a tem-
perature of 2,300 deg. F. (1,260 deg. C).
His method for hardening a 1-in. high-

speed hand reamer would be to preheat
to 1,500 deg. F. (816 deg. C.) in a muf-
fle furnace, then transfer the tool to

the lead bath whose temperature was

2,350 deg. F. (1,288 deg. C.,) hold there
15 seconds and cool in an air blast.

Most of the high-speed steel hardened
in this country is heated in semi-muffle
furnaces, oil or gas fired. It is always
advisable to have these furnaces equip-
ped with pyrometers, using Noble metal
couples. The optical pyrometer is also
satisfactory for controlling these high-
temperature furnaces.
Work to be hardened should be pre-

heated to 1,500 to 1,600 deg. F. (816 to

871 deg. C), and when thoroughly heat-
ed through at this temperature, trans-

ferred to the high-temperature furnace,
whose temperature is higher than the
desired hardening heat.' The tool is left

in this furnace until the cutting edges
have attained the proper temperature

—

about 2,300 deg. F. (1,260 deg. C.)—and
the material then quenched. Soaking at

the high temperature is to be avoided,

as it coarsens the grain and is likely

to "burn" the steel. In such practice

the time factor is evidently just as im-

portant as the temperature. Quenched
tools are then drawn to the desired tem-
perature. One great advantage of

this method of hardening is the

high temperature attainable, thus

producing the greatest degree of red-

hardness and almost complete solution

of the carbides. The disadvantage is

that the tool scales to a degree, which
can be reduced to a minimum by a thor-

ough preheating and the proper mix-
ture of fuel and air in firing the high-

temperature furnace. Large high-speed

tools have been very successfully hard-

ened by using two preheating furnaces;

the first is maintained at a temperature

of about 1,100 deg. F. (593 deg. C.) and
is used as a stock furnace. The tem-
perature of the second preheater is 1,700

to 1,800 deg. F. (927 to 082 deg. C).
The material will not scale in the first

preheating furnace; while the steel will

oxidize in the second preheater, it re-

quires less time to bring it to heat, thus

reducing scaling to the minimum.

PROGRESS OF STANDARDIZATION
(Continued from page 32)

order to unify their requirements and
remedy the present unsatisfactory con-

ditions. In this work there is no doubt

that the results of the activities of the

two American Committees dealing re-

spectively with the National Electric

Code and the National Electric Safety

Code, will be fully considered and ap-

preciated

Much of the safety code work now be-

ing actively pressed forward in the

United States is of great interest to

Canadian industry and in many cases

we have received cordial invitations to

co-operate, which have, been greatly ap-

preciated.
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KNOWS IT ALL

Editor Canadian Foundryman : We
have some pretty smart men in Can-
ada and it might be worth your while

to get in touch with them, not with a

view to selling them your paper, but

wnn ine possibility of getting some ad-

vice and information from them. We
have men right here in Canada who
never read technical papers because

there is nothing in them but what they

know all about. I was talking a while

ago to a Hamilton molder about twenty-

five years of age who said that he

guessed Canadian Founiiryman was all

right, but that there was nothing in it

but what he knew all about, as he had
been right through both iron and brass

from beginning to end. He understood

mixing all the non-ferrous metals and
understood the cupola furnace thorough-

ly. He also knew all about core mak-
ing and could mold anything which
came along. Of course, I can readily

understand that there would not be any
occasion for him to read any paper. I

was also talking to a man who had
charge of a foundry in the Gait dis-

trict who claimed that he never saw
anything in any of the foundry papers

but what he had done. He took excep-

tion to articles starting off with putting

down the follow board and placing the

pattern on it and ramming up the drag.

He calculated that everybody knew that

part of the game, but he did not say
where he would like to see the start

made, or how he would write an article

so that it could be understood without
beginning at the point where the

molder would begin. I don't think it is

possible to learn any trade out of a

paper, but I know I have been benefited

by reading Canadian Foundryman. I

read an article some time ago on how to

make a tapered pulley from a straight

pattern. I doubt if either of the

"thorough foundrymen" which I have
just quoted could do it. I know that I

could not until I read in your paper
how it was done, and now I flatter my-
self that I believe I could do it. I have
read lots of things on how patterns

which are not like the casting is to be

are used to make the desired article,

and while it looks simple enough after

once shown, it would bother any one to

think up all of these things without the

aid of others. It is certainly an ideal

way of keeping posted to exchange
ideas and experiences in a paper such as

you are giving us for mere nothing. I

certainly would not be without a paper
on my work and I think Canadian Foun-
dryman is all right:—MOLDER WHO
DOES NOT KNOW ALL.

BE A SUCCESS—NOT A GROUCH
How many successful men ido you

know? Not very many. Every little

hamlet, no matter how small, has its

one most important citizen. He may
be the general storekeeper and the post-

master combined, but in the absence of

any better he is considered as quite a

personage. The rest of the community
seem to look up to him, but right down
in their hearts they are jealous of him.

They think he must have had a pull or

got a lift, or struck luck, or by some
means got an advantage over them,

which was no fault of theirs, and noth-

ing to his credit.

In the larger cities of popuTalfon in

the industrial and business world it is

rampant. The employee is generally

jealous of his employer, while the tenant

speaks contemptuously of his landlord.

Everybody who is down feels that those

who are in better circumstances are

righteous targets for his missiles.

A successful man usually gets arro-

gant and domineering, thus making
those who come under his control dis-

like him, but this is no excuse for the

voluntary down-and-outer to form

societies and organizations for the

avowed purpose of standing in the way

of the man who would be successful. A
far better method would be to shake
off that grouch and be one of the suc-

cessful fellows. Don't froth at the

mouth at the mention of men like An-
drew Carnegie. He never could com-
pel anyone to work for him, and any-
way he was not worth five cents when
he began life in the United States. In

fact he was worth less than nothing
to the extent of the price of his ticket

from his old country home to America,
which he had to pay back, after saving
it out of what he could earn from such
work as he could get to do from stran-

gers, who had never heard of him. On
top of this he had no means of earn-

ing money excepting as a laborer. Yet
we all know him as a financial success.

Working men delight to say that

they would not enter a Carnegie library

because they are built with money that

did not belong to Carnegie, yet they
having nothing to back up such a con-
tention. They all had the same chance
that he had. Carnegie argued that any-
one could be successful if he had suf-

ficient knowledge and would put it to

use. He was prepared to furnish the

poor uneducated man with the know-
ledge if the poor uneducated man would
do his part by putting forth the neces-

sary effort to make use of the free

knowledge. Carnegie's contract with
the people who accepted his money to

build libraries was that they should be

kept supplied with new books each year,

to the value of one tenth of the cost of

the building, and these books should in-

clude every book which any would-be
scholar might ask for. By this means
it is possible to get whatever is known
on any subject free of charge. The
drawback to the human race is that

there are very few who want to have
any worry on their minds, but there are

many who are anxious to lay claim to

what comes from some one else's wor-

ries. There are those who prefer to
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spend their money as fast as it is

earned, and there are those who have a

savings account to which they keep add-

ing a little each week. While the lat-

ter is by far the best course to pur-

sue it is not much good. A savings

account is not much good excepting as

a means of accumulating the first few
dollars, but a savings account is not an
investment; it is just money for some
one else to invest. If you will be a

success, you must have confidence in

yourself to make your own investments.

Do not be careless and throw away your
savings, but this is not necessary.

Bankers have to use judgment in mak-
ing investments, and they are some-
times slow to see opportunities.

Bankers are in business for the same
reason that other merchants are in

business—to make money. While
other merchants buy and sell commo-
dities of various kinds, the banker buys
and sells money. His success, like the

merchant's, is dependent upon his ability

to buy cheaper than he sells. Your
banker buys the use of your savings

and pays you three cents a year for

each dollar. If you have ten thousand
dollars in the bank you will get six dol-

lars per week for the use of it. If you
have sixty or seventy thousand dollars in

the bank you may have an income big

enough to live on, but then you haven't

this amount of money and it is doubt-

ful if you have ten thousand. If you
have one hundred dollars it is too valu-

able to let some speculator have for

three dollars per year. Your banker
pays you three dollars for your hundred
and then he invests it. Why don't you
invest it and get something on your
mind to think about? When a banker is

asked for advice regarding an outside

investment, it is the most natural thing

in the world for him to frown and
preach caution. The withdrawal of

your funds from the bank for outside

investment eliminates the banker from
participation in the real earning power
of your money. Use your own brains and
put your money to work for your own
good, and build up industries in Canada.

We think we have a great banking sys-

tem, while the rest of the world is

laughing at us with our bank on every

corner, gathering up our savings, for

others to live on. In 1907 we were
suffering from what was known as a

financial stringency through our money
being loaned to our neighbors, south of

us. Yet we were running after the

Americans to invest their capital in

Canada, when in reality we were ask-

ing them to bring over their brains and
invest our capital for us while we used

our backs and hands. Use your brains

and your savings together and the prac-

tice which comes to the brain will be a

great asset. Those of us who insist on

being workers for some one else deserve

little in return. Worry is interesting

when persisted in, but the man who will

not worry, and who does not want to be

bothered with the anxieties of a busi-

ness must content himself with being

paid accordingly. It is useless to talk

about producers and non-producers if

we do not try to elevate ourselves and
become interested in business as well as

work.
* * * *

WANTS MIXTURE FOR GRATES, ETC.

Editor Canadian Foundryman:—We
would be much obliged to you for any
information regarding best practice fol-

lowed in grey iron stove foundries, re-

garding wood and coal grates and fire

linings.

We have complaints from some of

our customers that the grates and lin-

ings of our stoves do not resist to the

action of fire as they should and that

they are burning too rapidly.

We are pouring these pieces from the

run of the cupola together with the

other stove parts, without any consider-

ation for heat resistance.

The charges of the cupola averaged

as follows:

—

575 lbs. No. 1 soft pig iron.

350 lbs. No. 1 machinery scrap.

150 lbs. Sprues & Gates.

13 to 14% Detroit Solvay coke being

used.

The average analysis of pig iron is:

—

Silicon, 2.65 to 2.75; sulp. 0.03; phos.,

0.60; manganese, 0.60 to 0.70.

This gives us good fluid iron, but is it.,

suitable for grates and linings? Is if

of general practice in -stove foundries to .

cast grates and linings out of a special

iron, as compared with other stove

parts ?

In this district, it is a common practice

to cast grate bars for boilers, out of

cheap hard iron and it is accepted by

customers as the most suitable.

We wonder if stove grates and linings

could be cast with advantages over our

soft iron, with this same hard iron and
would like to get your advice regarding

that matter.

We hope that you will favor us as

usual, with elaborate information re-

garding the general and the best prac-

tice followed in casting grates and linings

for stoves and we beg to thank you sin-

cerely in advance.

FOUNDRY SUPERINTENDENT.

Answer:—The idea of using cheap,

hard iron for grates is certainly incor-

rect, as it is a well established fact that

hard iron melts more easily than soft

iron, in the cupola, and it will do the

same anywhere else. This, of course,

refers to iron which is hardened with

sulphur, and this is the kind of hard

iron which is usually to be encountered.

Iron of this kind will be short grained

and will crack froni the heat, thereby

aiding in its destruction. The low price

would be the only excuse for using hard

iron. Your iron, however, is not an

ideal mixture for grates or fire backs, al-

though it would be a nice metal to pour.

My suggestion would be to make a spe-

cial mix for the first charge in the

cupola and use it for these castings and

if necessary it could be used for a num-

ber of other parts on a stove. A pig

iron which will produce castings con-

taining 2.75 per cent, silicon would carry

more scrap than you are using, even for

stove plate. The phosphorus while

helping the metal to run in thin sections

is not good for grates. For this first

charge I would suggest 40 per cent, of

No. 1 pig and 60 per cent, of machinery
scrap and sprues. I would increase the

scrap until it analyzed , approximately,

silicon 2.00; sulphur, 0.05, phosphorus,

0.20; manganese, 0.60. This will make
a strong metal which will resist the heat

better than the high silicon, high phos-

phorous iron which you are using, and
better than the hard sulphury iron which
you propose. A point to be re-

membered is that grates will always
burn out ahead of the rest of the

stove and it is quite natural that

the purchaser will complain and get

new ones free it he can arrange it that

way. In most stove foundries the rule

is to transfer the" first iron from one

ladle to the other in order to dry the

ladles. This iron will not do for plate

but it is all right for fire pots and grates.

If this iron is a special mix it will in

no way affect the thin plate castings

which will be poured afterwards. In

the next issue of Canadian Foundryman
we will publish a recommended table

showing different chemical analyses for

different classes of work.

OLD METHODS COMPARED WITH
MODERN ONES

Editor Canadian Foundryman:—A re-

cent number of your paper dealt with

gearing. Reading it made me reminis-

cent, and recalled some experiences in

my early history a half century ago. I

was an apprentice in a- machine shop

doing a general line of 'work, including

mill, machinery. An order for a number
of spur gears came in. They were about

three feet diameter and probably 8" face.

The only accurate dimension I remember
is the pitch 2%", that being the one giv-

ing best results driving mill stones. The
reason for remembering that was that I

asked why that ^particular pitch was
best. I did not .learn. The teeth were
chipped and fitted dti one face and were

laid out by setting dividers at 2 1
/4", the

pitch, and describing an arc on both

sides of the pitch circle, the centre being

on that line. Everyone familiar with

gears knows that was wrong, but no one

around there knew better so it went. The
vise man said it left a corner at the

pitch line that had to be rubbed off. Those

gears satisfied the millwright, which

shows that people are satisfied with con-

ditions if they don't know of any better.

While these were in process another

unfortunate was wearing his life away
dressing a bevel gear.

A couple of years later I wandered

into a shop making a specialty of mill

work and saw gear cutting for the first

time. The machine dressed one side only

and did the job in less time than was

required to lay out by the old method.

Later I had to dress the teeth of a

pinion for millstone and when the time

came to lay out the teeth I sent for the
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millwright to get his ideas on the form

of teeth. He came, but was unable to

determine how to lay them out. On
another occasion I had a close call for

humiliation. The town was in an uproar

over the matter of piston and rotary

pumps on fire engines and a public meet-

ing was called to discuss the matter. My
end of the performance was to show by

models the two systems. The piston

model was easy but when I tackled the

rotary, which I understood was of the

Holly pattern, I discovered that I did not

know how to draw a Holly pump, and

there was no time to find out. T» make
a public admission of my ignorance was
distasteful—extremely so. The plan I

adopted was to make two grooved pul-

leys, mounted on woodscrews and fitted

with a crossed belt. Cardboard discs

were fastened to these pulleys and a pen-

cil set at the circumference and another

at the pitch on rotation of the discs

produced outlines closely resembling the

impeller in Holly's pump. As there

were more in the audience who knew

more about it than I, the plan worked

and I saved my reputation.

Your idea in publishing what you did

evidently was for the purpose of educa-

ting your patternmaking readers in that

line.

I have had considerable experience in

that line and have found few pattern-

makers and fewer machinists and drafts-

men who know anything about the sub-

ject, as it has become a special line.

Where gears are cut the procedure is

to order a cutter or form for that par-

ticular tooth and put it in the machine.

Someone around the shop where the cut-

ter or former is made determines the

shape. Or if there is a generating ma-
chine even that is dispensed with.

This brings to mind a remark by a

college professor that a person who uses

tables printed in hand books should be

able to calculate them. Most of us know
how to find the area or circumference

of a circle, but we refer to the table.

Some of us know how to calculate a table

of logarithms or one of sines, etc., but

most of us do not; we know how to use

the tables and that answers the pur-

pose.

In conversation some time ago with

the local professor of mathematics she

admitted her inability to calculate a

table of sines. This knowledge is un-

necessary to the people who have to dig

in and earn a living, therefore, why take

the time to learn it? Times change and
conditions follow. Much of what was
done by hand is done now by machines
and the result is a class of workers who
have no idea of doing anything the old

way. I sometimes wonder how the world
will do things when all of us old-timers

have passed out, but they will find a

way. My memory runs back to the time

when not only were gear teeth chipped

and filled and flat drills did all in their

line, but all the wood work in a building

was done by hand. Shavings knee-deep
covered the floor and the carpenters

were glad to have children with bags
and baskets remove the litter. The

world struggles on under the new con-

ditions.

I had a talk a few days ago with a

molder of the old school and heard his

views on squeezer molders. His remarks
showed the direction the foundry is mov-
ing. The necessity for brains is diminish-

ing.

I had a case once of trouble with mold-
ing machines. The foundry foreman, a

good politician, asked me to try and find

the trouble with his machines, two
squeezers. My first move was to get

the operator to dig the sand from around
it so that I could see what it was like.

He did so. I then asked him to show me
what was the trouble, and to do so

started the machine. There was nothing

the matter. The second machine was
dug out and found o.k.

There is another point to be consider-

ed in this connection. In the old days
when hand work was the rule, people

lived and some accumulated property

out of the savings. Owning his home
was common among the workers. I

think it was John Stuart Mill who said

he could not see that the inventions had
benefited mankind. What is the con-

dition of the worker to-day? How does

it compare with that of those gone be-

fore? The answer is not cheering. But
the people have always found a way out

and there is reason to expect they will

in this case.

JAMES BELL.

ALUMINUM THE COMING METAL
We are in receipt of three letters

from three widely separated sections of

the country, but all bearing on the one
subject. The first is fairly well

answered in the last few issues of this

paper, but will be fully covered in next
issue in which we will show the modern
iron pot melting furnace which is con-

sidered by most aluminum men to be
what is required. The other two ques-
tions which seem to be widely different

are to all intents and purposes the same,
at least the same answer would cover
both.

Here are the letters:

In connection with our gray iron

foundry, we have been making alumi-
num castings and melting our metal in

cast iron ladles in an ordinary heating
furnace. We have now come to the
time when we have to get a little more
up-to-date, as we have quite a number
of aluminum castings to make. We
would like to get some information re-

garding a better way of melting which
would not be too expensive to install.

Another one says: — In casting our
boot-tree lasts we have had some trou-

ble in casting joint which is made in

two chills or dies, like the accompany-
ing sketch, which allows the last (leg

part) to be pulled out of boot first, so
that toe part may be pulled out after-

wards. The difficulty we have had is

that the metal will not lie well against
these chills or dies. We have tried

casting with fine sand stuck on chills

with linseed oil, but that method while
effective in stopping the shrink holes is

too rough for our purpose as the joint

must be smooth. In the United States

they use some special preparation for

coating these chills which is very ef-

fective allowing a smooth surface and
no shrinkage holes. Could you tell us

if you know of any such preparation?

The next one reads as follows:—We
are casting aluminum cookers, as per
sketch in ordinary green sand moulds
—pattern leaving its own core, but find

they are costing too much, and would
ask you if it is possible to make a cast

iron mould in two halves with a sand

core and cast in this way, or perhaps a

brass cast would do better. We do

Details of boot-tree last.

not want to use cast steel if we can help

it. Do you think a cast iron or brass

mould would last long? Would it be

possible to cast these pots in plaster of

paris moulds, and would they last long?
The pot weighs about 18 lbs. and is

% inch thick, also has some snugs cast

on. What would you coat the mold
with, and what is the flux for alumi-

num ?

Answer: As I have said, these last

two questions would seem to be very

little alike, but are really calling for

the same answer. The chills are not

used for the purpose of setting the cast-

ing, so much as to make a finished job

which would not be possible in sand. The
permanent mold for the kettle is for the

purpose of economy. The trouble with
all casting propositions is that as soon

as the melted metal enters the mold it

creates a gas. This applies to every
kind of metal and every kind of mold.

In sand molds the gas can escape

through the sand, but with a metal mold
this is not possible. For this reason,

if metal is used to form part of the

mold, some allowance must be made for

the escape of the gas. Years ago when
flow mold boards were made of cast

iron poured on a chill, the mold was
stood on edge before pouring, and the

entire top edge was cut through the

parting in little grooves which allowed

the gas to travel ahead of the metal and
escape through these grooves. If some-
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thing of this kind is not practised, it will

be difficult to have the metal lie against

a metal surface and make a nice casting.

There is no material which can be ap-

plied to the face of the mold but what
will add to the amount of gas generated.

Polished steel works all right if kept

polished and pressure used to force the

metal into mold. If pressure is not used

and it is the intention to pour the molds

just the same as sand molds, there is

nothing better than brass to make the

molds or chills from, as iron corrodes

and makes gas, while clean polished

brass makes very little gas and does

not corrode. There is no particular

difficulty in pouring aluminum into a

metal mold, providing it is poured rapid-

ly enough to flow over the surface be-

fore it sets or cold shuts, and provid-

ing the air which is in the mold and the

gas which is generated can escape, but

if the mold is the least bft corroded the

gas cannot escape. One point not to be

overlooked is that of shrinkage or con-

traction. Aluminum poured into a metal

mold will shrink and free itself from the

mold, but if more than two lugs are

cast on the outside it is obvious that

they will require to be accurately spaced

and tapered so as to allow for contrac-

Introducing

Aluminum cooker to be made in permanent mold.

tion. I do not believe that plaster of

paris would be very permanent.

I have had considerable advice on the

possibilities of carborundum for the pur-

pose of permanent molds, but I have no

definite knowledge regarding its suc-

cess. Carborundum is an artificial gra-

phite manufactured by the Carborun-

dum Co., of Niagara Falls, N. Y.

NOTHING VENTURED, NOTHING
WON

The best way to get a chance is to

take one. Sure things are poor things.

When you strike a certainty, you strike

limitations. The making of profit al-

most always means the taking of risk.

—

Kauffman

FRESH AIR
Get plenty of fresh air—your lungs

feed on it. Your blood is purified by

fresh air in your lungs.

Fresh air and cold air may be the

same or they may not. Clean fresh air

means health.

JAMES D. JONES

Superintendent Algoma Steel Corpora-

tion Sault Ste. Marie, Ont.

To be general superintendent of a

plant such as that of the Algoma Steel

Corporation, Sault Ste. Marie, with its

blast furnaces, its blooming mills, its rail

and structural steel departments and
multitudinous other activities, would
seem to be a fair sized order for any
man, no matter how efficient. But
James D. Jones, who fills that position.

can find time occasionally to function

elsewhere. He impresses one as being
young in years, but when he discusses

different phases of the steel industry, it

is evident he has not lost any time or

overlooked much as regards what has
been done and what might still be ac-

complished.

Readers of Canadian Foundryman re-

new their acquaintance with Mr. Jones
whenever the ore resources of Ontario
are being considered. At the recent
meeting before Hon. Harry Mills, min-
ister of mines, to investigate the feasi-

bility of a native blast lurnace industry,

Mr. Jones told the metallurgists and
mining men present some significant
things. He knows from experience just

what can be done with the siderite and
magnetite ores that predominate in On-
tario. The famous Magpie mine was
operated for some time by the Algoma
Steel Corporation, and it was found that
by mixing its siderite ore with magnetite
in certain proportions, an ore was pro-
curable at $1.57 cheaper than anything
of the same grade from straight Ameri-
can ores. Mr. Jones is an authority on
beneficiation and after visiting many im-
portant plants in the United States, de-
clares that there are apparently no prob-
lems in Canada that are not existing
and are being successfully solved in the
United States. With proper study of ore
conditions, in order to produce desirable
grades, and with the development of or-

ganization, it is his opinion that a mar-
ket will be available for all of the Can-
adian ore that can be produced.

ECONOMIC MINERALS OF CANADA
The subject of Ontario's iron ore de-

posits in last issue of Canadian Foun-
dryman brings to mind the series of ar-

ticles which happened a few months ago
on the subject of economic minerals of

Canada. These articles were quite in-

teresting and covered the ground fairly

well, but there were a few things which
might have been more thoroughly dealt

with. For instance copper is a metal
which Canada can produce in large
quantities. It was mentioned in these
articles, but being a drug on the market
at the time, owing to over production
during the war, it was probably con-

sidered as unworthy. Copper is not such
a drug now as it was a year ago, and
mines which were not considered as
worth working will soon be of value.

A large sum of money has been
spent in developing a copper deposit on
Copper mountain in southern British
Columbia, and in erecting a concentrat-
or. A spur of the railway has been run
to the concentrator and mine, and the
power line from Bonnigton Falls ex-
tended to the camp. Mining operations
were started in October, 1920, but, ow-
ing to the drop in the price of the
metal, work was discontinued. There
are other smaller mines in British Col-

umbia from which considerable copper is

produced.

In Ontario the production of copper
has been almost wholly from the nickel-

copper deposits of Sudbury district. The
ores consist of sulphides of nickel, cop-
per and iron. The amount of copper
produced is dependent, therefore, to a
great extent, on the market for nickel,

A large sulphide deposit consisting of
pyrite with bands of chalcopyrite and
zinc blende has been proved on Flin-

flon lake in northern Manitoba. This is

too low grade to be commercial under
present conditions of transportation.

The copper deposit at Mandy mine not
far from the Flinflon deposit was suf-
ficiently' rich, however, to permit of
profitable exploitation although trans-
portation conditions necessitated a long
haul, part way by horse teams, and part
may by boats, to The Pas, whence the
ore was shipped by rail to the smelter
at Trail in southern British Columbia.
Copper ores are also produced to some

extent in Quebec and Yukon.

Other Minerals

A number of other minerals are pro-

duced, the value of which amounts to
a considerable sum in the aggregate.
Quartz and quartzite are quarried for
metallurgical purposes. Arsenic is a
product of the arsenical ores of the Co-
balt silver camp. Sand suitable for
common glass is found in southern

Ontario and Quebec and elsewhere. An-
timony ore has been mined in New
Brunswick and Nova Scotia. Grind-
stones, pulpstones, and scythestones are
produced in the Maritime Provinces, in-

fusorial earth in Nova Scotia, and cor-

undum in Ontario. Actinolite for the
manufacture of roofing is produced in

small quantities in Ontario. Iron oxides

(Continued on page 42)
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Good Times Ahead
TpREI) L. HAM, Editor of Business Bulletin, Chicago, writ-

ing in his publication, has many things to say regarding

conditions in the United States which are equaly applic-

able to conditions in Canada. The revival is long overdue in

both countries, and while optimism is encouraging it does not

count for much, but leaving out optimism and getting down
to cold facts the indications are that normal times are right

at hand. Here is what Mr. Ham has compiled:—
"Business is better.

"The outlook is excellent.

"Good times loom immediately ahead.

"Analysis of reports from every part of the country gives

a definite basis for the foregoing statements. These reports

come, as shown by excerpts on the inside pages, from con-

servative authorities: Bradstreet's, the Chicago Journal of

Commerce, the National Bank of Commerce, New York, Com-
merce Monthly. Harvard Economic Service, The Analyist, the

U. S. industrial Employment Survey Bulletin, the U. S. De-

partment of Commerce Bulletin, and Moulton's Weekly

Ana I i/f is.

"Fundamentally, what is back of this satisfactory business

condition as seen by the financial publications? It is this:

Business men are making money; their profits are increasing.

Such is the affirmative statement of the Harvard Economic

Service weekly letter of June 3. But what is back of these

profits? Take a look at the spread of news heads on the pub-

lications of these concerns. Bumper crops; construction in all

lines on the increase; steel mills turning down large orders;

car loadings at highest peak; retail sales good, and as a re-

sult of all these factors a firm basis for trade revival is

shown and the outlook is bright.

"Farmers are hopeful and are placing orders for machinery

and other supplies. In every big industrial center—New York,

Chicago, Minneapolis, San Francisco—buildings of all kinds

are being constructed, giving work to thousands who, until

recently, had been idle; and this boom in building causes a

demand for basic materials such as steel, lumber, cement,

sand, etc., thus giving employment to thousands of others who
lately have been unemployed. Production in the automobile

industry this year has already passed the million mark, and

in other industries there is a similar trend upward. Tele-

phone companies are expanding; oil prices are better; and the

insurance business, which is more and more coming to be con-

sidered a business barometer, shows a net gain of $128,000,000

for 1922. All in all, business may be said to have 'turned the

corner' and to be out on a straight road going steadily forwaru.

"To the man who studies the signs of the times this points

to one conclusion: Right now is the time to be on the jump

—

to develop new business, to make new sales and to qualify f r

and fill new executive, accounting, sales and office positions

—

now, when the trend of business is on the move upward—not

some distance in the future when the work has settled aowt.

to a steady grind and the high peak has again Deen reached."

All of this fits right into Canadian conditions. With six

thousand building permits taken out in Toronto alone, and

every other pface, large or small, following suit in equal pro-

portion, there is no doubt about this one branch booming, and

with the automobile plants doubling their capactiy, there is no

doubt about that branch. Everything in Canada is experi-

encing lively times with the exception of the machine shops

and foundries, and these, while much busier than roi some

time back, are not operating to anything like their normal

capacity, but they are shaping themselves for busy times

which must follow the lead of the others. These industries

were the last to experience the slump and it is only in order

that they should be the last to pick up, which we see every

reason for beliving is to take place within the next few weeks.

v v •*• *

Encouraging News
TPHE MASSEY-HARRIS CO., one of Canada's largest in-

stitutions, catering to Canada's largest industry, that of

agriculture, has had a very satisfactory season, clearing out

quite a bit of stock which had been held over. They ar» now
preparing to close down for two weeks for stock taking and

general renovating^ after which they will open up with not

less than 80 per cent, of their regular staff of men in both

their Toronto and Brantford plants. This is far in excess of

what they have been doing for three years back.

The blast furnaces of the country which have been running

steadily right through the quiet times are taking advantage of

the opportunity offered by the difficulty in securing coal and

are rebuilding their equipment. The Steel Company of Can-

ada at their Hamilton plant, are not only doing the usual

bricking up but are having one of their furnaces entirely re-

built, which includes a new shell, being built by the John

In^lis Company of Toronto.

A great many manufacturers are installing new boiler

equipment during the stock taking season, with the result

that the boiler shops throughout the country are running
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night and day, all of which shows the confidence which is

enjoyed by everyone in the near-future need of these ex-

pensive outlays.

^ :{. ff> 9&

The Coal Situation

CTRIKES and lockouts are still upsetting the world's chances
^ of getting down to business. Some will sympathize with
one faction and some with the other, but there does not seem
to be many who make much of an attempt to solve the
difficulty from the bottom up. How many are there who
have given it a thought that the annual coal miners' strike

which has been a regularly looked-for event since the oldest

inhabitant can remember, might be engineered by the owners
of the mines? The workers know that there is only about
half enough work to go around if they stay to work, and they

feel more independent by going on strike than they would if

they had been laid off. The operators like to have it thus,

as it banishes all talk of reduced prices for coal. If both

sides would come together in the spring and agree to agree

it would be impossible to promise steady work to more than

half the number of hands and the balance would have to be

dismissed permanently. If those who were retained were
given steady employment at a wage which would nicely keep

them, there would soon be lots of coal and there would be no
excuse for charging more than about half what people are

forced to pay. But this is just what the operators do not

want. As it is there is no talk about price; get the coal is

the only thought. If enough coal could be secured from
abroad to do without the American article it might bring

both parties to their senses. As it is we may look for small
parcels of coal, and another strike next season.

•X* «jp «X* *X*

Analysis of Brass
/CANADIAN Foundryman is in continuous receipt of re-

quests for a good book on brass foundry practice—one

which tells the formulae for all the different kinds of brass

and bronze, with some sort of a guide to tell which one to use

when a certain kind of work comes along. To all such re-

quests we are driven to make the same reply—that such a

book is not published.

A book of such a kind might appear all right but if it could

be compiled, would be of little use, and would, I am bound to

say, be a positive injury to the average foundryman. A good

book could, however, be written if sufficient demand existed,

but it is doubtful if it would be appreciated. A book to be of

any real service should be in the form of a text book such as

would be used in a school, and the reader of such a book, if

he would be benefited, should put himself in the position of

a student, and study each page thoroughly and be sure that

he had absorbed it. It would be an interesting study and

would not require a very big volume to cover all the essentials.

It is not of so much importance to know what formula has

been decided upon as the best, as to know why it is the best.

The effect which one metal has upon another is mysterious

and could never have been ascertained by any other means
than by experiment, but what it does once it will always do

under the same conditions, and while there is undoubtedly

much which has not yet been brought out, what is known is

accurately recorded, and this is what should be carefully

studied. For instance, tin will harden copper up to a certain

point, after which it will soften it. Zinc adds to the strength

of copper while making the alloy harder, but this is only

true in certain proportions. Other things of importance are

to learn the temperature at which each metal will melt, the

physical strength and weight of each metal, hardness, etc.

These points along with different types of furnace, different

kinds of fuel, temperature at which it should be poured and
the various other features in connection with a brass foundry

could be put in book form and be useful, but to have a book
to tell the story without any effort on the part of the reader
of it, would only tend to make him less efficient. He would
never know what was the matter when anything went wrong,
and if the casting were put to certain tests by the customer
who bought it, and it was found to be wanting in one of its

characteristics, he would not know what to do to overcome
the difficulty. A foundryman who does not know all the
peculiarities of the different metals might correct one defect
while creating another. If a brass foundryman who has not
had a sufficient amount of experience to enable him to know,
off hand, just what to do, could have at his disposal, a chart
of all the metals and their conduct towards each other he
should be able to arrive at any result desired. Beginning
with the next issue we will have a brass foundry section and
will keep our readers posted so they will not require a book
on brass foundry practice or analysis.

* * * *

Welcome Letter From David McLain
r^ANADIAN Foundryman is in receipt of a communication

from David McLain of McLain's System, Milwaukee, Wis.
dated from Invhcailloch, Loch Lomond, Scotland. There is

no one we would rather see summering along the Bonnie
banks of Loch Lomond than David McLain, but on the quiet,
that is not what he is doing. Dave attended the Foundry-
men's convention at Birmingham, in June, and while on that
side of the Atlantic he is making good use of his time. He
expected to leave Glasgow for Ireland in a few days, thence
to Paris, Belgium, Germany and Switzerland, returning to
London about Sept. 1st. It is a safe guess that there will be
a considerable trail of cupola and semi-steel students in the
wake of a trip such as this, as Europeans all know the part
that semi-steel played in winning the war, and are enthus-
iastic to become adepts in the science of producing it.

* * * *

Market Quotations
PIG IRON
Per Ton.

No. 1 Foundry pig, Toronto $32.65
Gray Forge pig, Pittsburgh 27.76
Lake Superior Charcoal,
Chicago 33.15

Standard Low Phos., Phila-
delphia 30.00

Bessemer, Pittsburgh . . .

.

26.76
Basic. Valley furnace 25.00

NON-FERROUS METALS
Per Cwt.

Lake Copper 17.25

Electrolytic Copper 17.25
Casting Copper 17.00

Tin 35.50
Zinc 7.50

Lead 7.00

Antimony 7.40

Aluminum 21.00
OLD MATERIAL

What Dealers Pay.
Copper, Light 8.50

Copper, Crucible 1100
Copper, Heavy 11.00

Copper Wire 1100

PLATING SUPPLIES
Prices per lb.

felt

bi.ll-neck .

Turkish . .

No. 1 machine scrap
New brass cuttings .

.

Yellow brass turnings .

Light brass
Medium brass
Scrap zinc
Heavy lead
Aluminum

9.00
6.50
4.85

3.50
4.50

4.00
3.00

.. 11.00

Per Ton
Boiler p'ate 9. 00

Heavy melting steel 11.00

Axles (wrought iron) 16.00

Rails (scrap) 11.00

Malleable scrap 11.00

No. 1, machinery, cast iron 16.00

Car wheel, scrap 16.00

Wrought pipe, scrap 6.00

Steel axles 15.00

Machine shop turnings 6.00

Stove plate 14.00

Cast boring 6.00

Polishing wheels
Polishing wheels,
Emery in kegs.
Pumice, ground .

Emery glue '_'/

Tripoli composition ......
Crocus composition

. .

.

Emery composition
Rouge, silver ...
Rouge, powder, nickel ! . . .

.

PLATING CHEMICALS
Prices per lb. unless otherw

.... stated.
Acid boracic
Acid, hydrochloric .......
Acid, nitric
Acid, sulphuric
Ammonia, aqua

. [

Ammonium, Carbonate .!

!

Ammonium, chloride
Ammonium, hydrosulphuret
Ammonium, sulphate ....
Arsenic, white
Copper, carbonate, anhy...
Copper, sulphate
Cobalt, sulphate
Iron perchloride
Lead acetate
Nickel ammonium sulphate
Nickel carbonate
Nickel sulphate
Potassium sulphide (substi-

tute)
Silver chloride (per oz.)..
Silver nitrate (per oz.)..
Sodium bisulphate
Sodium carbonate crystals
Sodium cyanide, 127-1309f
Sodium hyposulphite per 100

lb 6
Sodium phosphate
Tin chloride
Zinc chloride, C. P
Zinc sulphate

3.80
1.50

.08

.05

.05

.08

.12

.11

.16

.38

23

03%
ioy4
03%
20
15

18
75
10

18

32
08
20
62
30
14
32
14

40

85
65
13

04
35

50
15
30
30
06
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The Canadian By-Products Co., has

recently been incorporated with a capi-

talization of $600,000 at Hamilton, Ont.,

and will begin at once the construction

of buildings for the manufacture of fire

bricks and other refractories.

Industrial Electric Trucks in Better

Demand
After a long period of dull business,

a healthier demand for industrial elec-

tric trucks and tractors is taking shape,

and the outlook for the remainder of the

year is more than hopeful.

The A. D. Porter, Mfg. Co., Ltd., is a

new organization which has recently

been incorporated at Gait, Ont., to do

pattern making and certain lines of en-

gineering by Alexander D. Porter, John
Sloan and George Hancock. They are

capitalized at $40,000.

Belleville reports a new industry, the

Bassick Mfg., Co., Chicago, manufac-
turers of the Alemite system of lubri-

cation. The company is repoted to

have five branches in the United States

and will establish sales branches in

Canadian cities.

The K-T. Foundry, Gait, Ont., which

has been operating for a number of

years as a general jobbing foundry

business, has recently been incorporated

as a limited stock company with a

capital of $100,000 by James R. Fergus-

son, David J. Flemming and Arthur D.

Ward.

The Preston Woodworking Machinery

Co., Preston, Ont., are installing a one

thousand pound pneumatic crane in

their molding shop in addition to their

present crane equipment. This is main-

ly for drawing difficult patterns and

for handling cores before placing them
in the oven.

The Empire Brass Foundry, 128

Wellington street, Montreal, have the

plans prepared and the contract let for

an addition to their plant. W. H. Madi-
gan has the contract for the construc-

tion of the buildings, which when com-
pleted will be equipped with consider-

able new machinery.

The Canada Electric Castings Com-
pany, Limited, Orillia, Ont., have just

completed their new foundry addition

which consists of a two-story building of

steel and tile, 350 feet in length by 50

feet wide. Their capacity now is 25 tons

per day, of steel and iron castings, and

8 tons per day of bronze, brass, and

aluminum castings.

The Hamilton Facing Mill Co., Ham-
ilton, Ont., have opened a branch at 48

Abel street, Toronto, where they will

carry a full line of foundry supplies and
lacings for immediate delivery. Mr. J.

C. Wilkinson, who is an expert foundry-
man in every branch, and who is well

acquainted in the Toronto district, is in

charge.

The Canada Car Plant at Amherst, N.
S., is busy on an order for 2,500 car

wheels for the Canadian National Rail-

way, and one for 100 wheels for the

Canadian Pacific. The company is pre-

paring to run its foundry to capacity
as it is confidently believed that other
orders will be waiting when these are
completed.

The Joliette Steel Co., manufacturers
of steel castings, Joliette, P.Q., have sold

their plant and business to the Joliette

Steel Products, Limited, who will con-

tinue to operate it, but on a much larger
scale, on account of having specialties

of their own in addition to the run of

work which was done by the former
company.

The Wabana Iron Mines, Newfound-
land, are rushed with business. Twelve
steamers are engaged in the export of

iron ore to Germany, via Rotterdam.
It is stated at the Sydney headquarters
of the British Empire Steel Corpora-
tion that three quarters of a million

tons will have been shipped by the end
of the month, all of which is being paid

for in English money.

John H. Eastham, formerly with the

Port Arthur Shipbuilding Co., but lately

with the Salem Iron Foundry Co., Sa-

lem, Mass., has taken the position of

Foundry superintendent with the Sidney
C. McLouth Foundry, Marine City,

Michigan. Mr. Eastham was formerly
a valued contributor to the editorial

pages of Canadian Foundryman.

The North American Graphite Co.
with head office at Toronto, have taken
over the mills and mining property at

Buckingham, Quebec and will go exten-

sively into the manufacture of crucible

graphite and other graphite specialties.

It may not be generally known that the

different graphite mines of Canada con-

stitute the world's greatest source of

supply for this material.

The British Empire Steel Corpora-
tion are preparing to blow in a second
blast furnace at their Sydney, N. S.

plant. This furnace will make pig iron

for foundry purposes, since a good mar-
ket for this kind of iron is now assured

on account of the marked improvement
in the demand during the last few weeks.
A battery of ninety coke ovens are in

readiness to be put into operation if

labor does not create an obstacle.

The Gait Malleable Iron Works, Gait,

Ont., was damaged by fire to the ex-

tent of several thousand dollars on the

morning of Aug. 7th. The damages,
however, are confined entirely to the an-
nealing room and will not in any way
interfere with the operation of the plant

or the output of castings, as none of

the employees will be laid off, and an-

nealing ovens can be operated under
temporary covers until the rebuilding

operations are completed. These were
begun as soon as the conflagration was
extinguished.

The Dominion Wheel Foundries. Lim-
ited, 131 Eastern Avenue, Toronto, are

making extensive alterations to their

foundry buildings, partly to beautify their

exterior appearance, and partly to make
them more comfortable for the nun. The
street wall has been removed and a new
front :put in its place which, when com-
pleted, will be a modern foundry in

every respect, and will be in readiness

for the busy times which are anticipated.

The building operations are in no way
interfering with the regular operations

of the plant, which is running right

along.

BOOK REVIEWS
Foundrywork, by Ben Shaw and James

Edgar, published and for sale by Sir

Isaac Pitman & Sons, Ltd., 70 Bond
street, Toronto, Ont. Price $1.00. A neat
book 4*4x7 inches. 120 pages, 60 illus-

trations and diagrams. A practical

treatment of the fundamental princi-

ples of foundrywork for engineers,

draftsmen, apprentices, and students,

describing the tools, materials and prac-

tice of iron and brass foundries with

examples from practice. The low cost

of this book will appeal to those who
do not want to tie up a lot of money.
while the scope of the subjects covered
makes it a valuable assistant to anyone
in the foundry business.

Pattern Making, also written by Ben
Shaw and James Edgar and published

by Sir Isaac Pitman & Sons, 70 Bond
street, Toronto, is a book of 120 pages,

4%x7 inches with 120 illustrations and
diagrams. It is a practical treatise de-

scribing pattern making methods and
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appliances with numerous examples
from practice. It advocates working
from reasons rather than from follow-
ing set rules, and the contents show
how to reason out the best method ac-

cording to kind of pattern to be made.
Price $1.00.

CATALOGUES
Unique and attractive best describes

the new folder just issued by The Van
Dorn & Dutton Co., Gear Manufac-
turers, Cleveland, Ohio.

It is entitled "Bringing the Van Dorn
Plant Home to You."

The cover portrays a mailman with
the plant in his arms delivering it to the
addressee. The inside is a complete
story, profusely illustrated, of the en-
tire "Van Dorn" plant, department after
department, just as one would see it

on an inspection trip or following the
various operations necessary in the
manufacture of gears. It is very in-

teresting and instructive. A copy will
be sent to any interested party.

Wheelbarrows, road scrapers, trucks,
etc.. are described in a neat and attrac-
tive manner in the thirty-paged cata-
logue No. 11, being distributed by Mea-
ford Steel Products, Limited, of Mea-
ford, Ont. Some of the products of this

concern are for the especial use of con-
tractors, but the barrows and trucks
are of particular interest to foun-
drymen. Pig iron barrows, charging
barrows and sand barrows are among
the ones illustrated. All the parts are
shown in detail, which together with
tables of dimensions makes the book an
interesting addition to the foundry li-

brary.

NEW FOUNDRY AT PORT COL-
BORNE TAKES OFF FIRST HEAT
The Port Colborne Foundry Company

Limited has been incorporated under
the Ontario Companies Act, and has re-

ceived letters patent constituting them
a body corporate and politic for the due
carrying out of the undertaking to carry

on a general foundry business, and to

manufacture every description of iron

and steel and other metal work and to

deal in the same and to do a general

business in iron and metal founding.

The Company is capitalized at $40,-

000, divided into four hundred shares of

one hundred dollars each, with a paid

up capital of $8,500. The charter was
issued to A. D. Cross, Dave Alair, W. H.
Anderson, George Hall and Albert
Francis, who have since held a meeting
and appointed A. D. Cross president, W.
H. Anderson vice-president, and Dave
Alair secretary-treasurer and manager.
The stockholders are the above three

with Mr. Geo. Hall, contractor, Dunn-
ville, Mr. Ernest Gill and A. Francis,

Port Colborne.

These men who have had the courage
to invest their money in the foundry
deserve the support of those who are in

a position to give them business. The
men who will have the direct oversight

of the work will be the president, mana-
ger and superintendent.

The president, Mr. A. D. Cross, is well

known throughout the County of Well-

and, a man who has travelled exten-

sively in his younger days, who has the

past number of years been in business

in Port Colborne and has earned for

himself the respect of all for his hon-

esty and square dealing. He has spent

a number of years in municipal life, be-

ing mayor of the town for the past

three years. Dave Alair who has been
made manager and sec.-tteas. of the

company has lived in Port Colborne for

more than ten years; for six and a half

years of that time he has been particu-

larly before the public, setvirg as town
clerk and treas., and has proved him-
self both honest and efficient. Mr. A.

Francis who will superintend the mould-
ing has had a wide experience as a

moulder, having given nearly his whole
life to the trade, working in Toronto and
Edmonton before the war. When the

great demand was made in the old land

for shells and other castings to carry on
at the front, Mr. Francis with true

English loyalty volunteered for service

with the British Government. When
peace was declared he returned to To-
ronto and later went to Dunnville as

supt. for the J. H. Charles Co.. which
foundry was closed last July. While
working in England on war work, he
gained valuable information on mixing
metals.

The company has purchased three and
a fifth acres of the industrial site from
the Town of Port Colborne, they have
been busy during the last few weeks
installing the equipment and finally ran
off the first heat on Monday, August
7th. The foundry will supply a long-

felt want, particularly in supplying
castings to the industries in Port Col-

borne, and being situated where the pig

iron is manufactured will be a decided

advantage in the matter of freight.

Workmanship being equal the price of

production counts in the present day
competition. The foundry is starting

with a small staff, but when business

warrants it is the intention to employ
thirty hands.

lars capital, and already have money on

deposit here to start operations.

ENCOURAGING PROSPECTS AT
WELLAND

The Electric Steel and Metal Co. of

Welland have an option of $50,000 on
the local fair grounds which adjoin

their present plant, and there is a good
prospect that they will soon start

operations.

The Canadian Atlas Crucible Co., are

operating full time, while the Canadian
Foundries and Forgings find business

considerably improved.
A Mr. Raleigh of Pittsburgh, was in

the city a few days ago in connection

with an effort to take over the business

of the Seamless Steel Tube Co. He
proposes to make the Lackawanna Tube
and also a wire cone, which is used in

electric stoves. There is also a strong
likelihood of a British cutlery firm locat-

ing in Welland. They have a million dol-

WANTS INFORMATION ON SILVER
PLATING

Question.—Having recently installed

mechanical plating barrels for nickeling

small parts in large quantities we have
experienced considerable difficulty in

producing satisfactory results from the

method, the solution is a special one and
is supposed to yield a very bright de-

posit of nickel in less time than the or-

dinary nickel solution. It can be used

in still tanks but is particularly adapted

to barrel plating. Our results are dis-

appointing and the deposit is very dark

and apparently very thin. Can you
furnish us with any information which
may assist us in getting better plating

with fewer failures?

Answer.—We infer from the drift of

your letter that you are endeavoring to

operate several plating barrels with in-

experienced men, and it is evident that

you have been induced to purchase a ma-
terial for preparation of the baths

which is unfit for the purpose. Bright
plating salts are intended for still plat-

ing solutions, and are practicable only

on small cheap brass goods which re-

quire only a thing coating. All plati"^-

solutions which deposit bright plates are

very liable to prove troublesome when
operated for heavy deposits or as

mechanically agitated baths. This is

particularly true of bright plating

nickel solutions. A nickel solution for

barrel plating on iron or steel should

be made of double nickel salts with a

a small proportion of single salts and
just sufficient boric acid to prevent the

formation of a green slime upon the

anodes and surface of the solution. A
formula which has given excellent satis-

faction for several years is as follows:

double nickel salts, 12 oz; single nickel

salts, 4 oz; boric acid, 1 oz; water 1

gallon. If the quantity of goods plated

at one time equals 6 quarts, use at least

75 amperes at 5 volts. If the articles

are small, quite uniform in size, and
regular in shape, operate the barrel at

25 revs, per min. for good luster. If

heavy desposit is required and a white

finish, reduce the speed to about 4 revs,

per min. Dark deposits often result

from alkaline solutions or too low volt-

age. Be sure all connections are per-

fect; solder them where possible. Large
light-weight pieces will necessitate a
few trials before perfect results are ob-

tained.

USE THE OTHER FELLOW RIGHT

The golden rule is mightier than
many creeds. Practise it in your every-

day life, in the home, in the office and
in the shop. Do unto others as you
would have others do unto you. If

practiced in sincerity there would be no
labor disputes, no strikes, and no lock-

outs.
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TAKES OVER GRAPHITE PROPERTY
The North American Graphite Co.,

who have taken over the graphite mines
at Buckingham, Quebec, are remodeling
the mill and increasing the capacity to
one hundred tons of ore per day. They
have 425 acres of the best developed
mining property in Canada with ore
running 15 per cent, pure graphite,
suitable for the manufacture of cru-
cibles. This graphite is well known
the world over and has passed right
along for Ceylon plumbago. Practic-
ally the entire output of the new mills
is sold in advance, mostly to United
States concerns. Mr. H. J. Dingman is

president of the new company, and Mr.
P. K. Brumell is the general manager.

STEEL INDUSTRY FOR B. C.

British Columbia legislature will en-
courage the establishment of a steel in-
dustry in that province. The announce-
ment was made following a Cabinet
meeting, to representatives of the Coast
Range Steel Company, a $15,000,000
corporation organized a year ago, un-
der H. X. Landahl. According to the
announcement, the provincial govern-
ment will unite with the Imperial and
Canadian 'governments and guarantee
as its share, bonds not to exceed $4,-
000,000. Under plans which have been
discussed by the steel people with the
British Columbia government and the
facilities committee of the Imperial
Board of Trade, the total investment in
the plant will run to $12,000,000 for
the production ultimately of 120,000
tons of finished steel.

ANCIENT MINERAL IN NEW USES
Mica was familiar to us in our boy-

hood days in the windows of the heating
stoves. It is a mineral, or we should
say it is a common name for a series of
minerals—for there is a variety of micas
—which was known to the Hindus in

ancient times. This odd, heat resisting,

transparent mineral was regarded as en-
dowed with extraordinary properties by
natives.

Hindu writers believed the crystals to
be the remains of lightning flashes, from
which sparks had emanated and become
preserved in the ground.

To-day mica is one of the most im-
portant materials used in the electrical

industry. Large quantities are found in

the United States, particularly in North
Carolina, New Hampshire, Virginia and
New Mexico. It is found in several
forms, but the one that is most import-
ant is called muscovite. It is also known
as muscovy glass, from the fact that it

was used so largely for windows in the
place of glass in Russia. Many call

mica isinglass, but this is a misnomer.
Isinglass is the name given to fish glue,

a glue obtained by boiling fish bladders.

Canada, India and the United States
produce about 97 per cent, of the entire

mica output of the world. India pro-

duces about 65 per cent, and the United
States about 15 per cent.

Frequently the mica is colored a gold-
en yellow or a grayish white, due to the
presence of other metals mixed with it,

and the prospector has often been fooled
into thinking that he had found a gold
or silver deposit. The peculiar property
of mica in splitting into sheets is the
means of ascertaining its difference
from real gold and silver ore, and is

likewise responsible for most of its uses

in industry.

Mica is easily mined and there is no
difficulty encountered in preparing it for

market. All loose dirt is removed, and
the mica is split into sheets of the proper
size. Sometimes single crystals of mica
weighing as much as a ton are obtained

from the mines. The mica is of various

grades and colors. Some fine grades of

mica have been used by native Indian

artists as canvas for paintings. The ruby
or green shades of mica are desirable for

decorative purposes.

Mica resists heat. That is why it was
used in the old fashioned heating stoves.

It also possesses a high electrical resist-

ance and is an excellent insulator. These

two properties and the ease with which
it is worked have made it important
material in the manufacture of electrical

machines and devices. All sorts of elec-

trical appliances, such as the telephone,

the electric iron, electric heater and the

electric light socket, have mica in their

makeup. Mica is also used in making
lamp chimneys, shades for gas mantles

and lantern slides.

Its resistance to shock makes it useful

in making motor goggles, spectacles,

divers' helmets, compass cards, windows
in conning towers on warships, where
its transparency is of paramount import-

ance. It is used in making phonographs
and loud speakers on wireless installa-

tions, due to the fact that it will trans-

mit sound very well. It has been used in

India as a dressing for wounds and for

many ornamental purposes.

Ground mica can be mixed with paint,

made into ornamental tiles and concrete.

The ground product has been used to

make explosives, as a lubricant for

wooden bearings and mixed with oil for

metal bearings.

ECONOMIC MINERALS OF CANADA
(Continued from page 37)

come from Quebec. Small manganese
deposits occur in Nova Scotia, New
Brunswick, and British Columbia. Mag-
nesium sulphate is obtained as a natur-

al product in small lakes of British Col-

umbia. The mineral-water industry is

established. There are extensive peat
bogs in the eastern half of the country.

Native mercury and cinnabar are found
in British Columbia and cinnabar de-

posits were exploited a number of years
ago. Strontium minerals are also

found. The mining of apatite was car-

ried on a number of years ago, but the

discovery of larger deposits of phosphate
in the United States that could be more
cheaply worked led to a great curtail-

ment in the mining of this mineral in

Canada. As apatite is frequently as-

sociated with mica it is now obtained in

small quantities as a by-product in the
mining of mica. An increasing interest

is being shown in the possibilities of the

bituminous shales of New Brunswick,
Nova Scotia, and eastern Saskatchewan,
and the bituminous sands of northern
Alberta.

TINY TURBINE DRILL
A specially designed light-weight yet

well-balanced and powerful air drill

has just been placed on the market. The
propelling portion of this tool is a tur-

bine similar in character to some of the

well-known turbines at present on the

market, therefore, it is not an experi-

ment. The turbine is made from an al-

uminum magnesium alloy having the

strength of mild steel wich about one-

third of the weight. The speed of the

.
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Lightweight Turbine Drill.

turbine being high, a gear reduction of

considerable amount is necessary, like-

wise the stresses on the gears are fair-

ly high to meet these conditions, and
insure long life. All gears and shafts

are made from high carbon chrome nick-

el steel, oil treated, to insure the max-
imum physical ability. The tool is

ball bearing throughout, thus reducing

frictional losses to a minimum. All

ball bearings are of the highest quality.

The housing of this tool is made from
an aluminum alloy, highly finished, and
the tool is pleasing and sturdy in ap-

pearance.

A special care has been exercised in

its design relative to that member
which contain the nozzles, so as to per-

mit of easy cleaning of dirt or any for-

eign matter which may become lodged

in the nozzles. The lubrication of the

tool is accomplished by having all bear-

ings and gears in one housing, using an
especial semi-liquid lubricant which is

sufficient for from three to six months'

use, depending upon the total actual

working time. This drill has a capacity

of 5/16 in. in steel and % in. in wood,

and is equipped with Jacobs chuck, and,

weighs 6 lbs. complete. It is manufac-
tured by The Turbine Air Tool Co.,

Cleveland, Ohio.

SUCCESS
He, only, who has the vision to realize

a real opportunity when it is presented

to him, and then has the courage to

grasp it, is the man who will succeed.

Have you the courage ?
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Means Better Facings atlLess Cost

A Specialized Product

Practically all the raw material for high-grade
Foundry Facings is secured from Ceylon. The Ham-
ilton Facing Mill imports direct and grinds in Can-
ada this raw material. We are thus able to offer
to the foundrymen of Canada the best facings at
the lowest price.

Hamilton Facings will not run before the iron ; burn,
or brush off the mold. If our facings are not all

we claim they may be returned at our expense.
Quality, service, uniformity, and dependability are
combined in every barrel—and every barrel carries
with it our guarantee.

Thirty years of specialized effort taught us, among other things,
that high quality, uniformity and variety are essentials—that
they should come before anything else—that they are the basis
of all repeat orders. The adoption of this policy has made many
friends for us in Canada and makes it possible for us to guar-
antee that we have a grade for every requirement and that
every barrel is of uniform high quality.

THE HAMILTON LINE
Climax Yellow Core Com-

pound
Climax Brass Flux
Bell's Core Gum
Graphite Boiler Compound

Climax Partine
Climax Black Core Com-

pound
Climax Grey Core Compound
Faultless Blacking

Climax Core Wash
Mineral Facing
Pipe Blacking
Seacoal
XXX Ceylon

Foundry

Supplies

of all Kinds

Ready to Ship

When you are in need
of high-grade Plumbago,
Stoveplate Facings, Core
Wash, Charcoal, Parting,

Core Compound (either

Dry lor Liquid), Riddles,

Bellows, Brushes, Fire

Clay, Cruicibles, Ladles,

Molding Flasks, Rammers,
and other requisites for

the foundry, we can sup-
ply you quickly and at

moderate cost.

XX Ceylon
No. 206 Ceylon
Climax Silver Lead
Imperial Plumbago
Climax Stove Plate Facing

The Hamilton Facing Mill Co., Limited
Head Office and Mills

Hamilton, Ontario, Canada
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

gR/.aS FINISHER. GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 701 Canadian
Foundryman.

pRACTICAL FOUNDRYMAN. 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.

Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,

Canadian Foundryman. (C.3F.)

WSTAND^RH

OOSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace. Boiler Sections. Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

GAltfffl

Mam^tik&JteOy&SQffiars

FOR SALE

TJ ARGAIN IN USED ELECTRIC FURNACE -

** A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220

volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons.

Metal Products, Limited, Walkerville, Ont., P.O
Box 156. (c.t.f.f.,

WANTED

YJl/ANTED—A TABOR MOLDING MACHINE
** squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J. Dal-

gleish, 221 Dundas St., Gait. Ont.

J. & J. TAYLOR'S SAFES FOR SALE
One J. & J. Taylor Safe, inside dimensions

1") inches deep, 2 feet 6 inches wide, three

feet 11% inches high and fitted with a
built in compartment. Price £250.00.

One J. & J. Taylor Safe 18 inches deep,

two feet 9 inches wide, four feet 5 inches

high, fitted with a steel compartment. Both
safes are in good condition and can be

bought at a price that will save considerable

money to the purchaser. Price $200.00. Box
900, Canadian Foundryman. 153 University

Avenue.

Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks.

Write For New Catalogue

THE STEELTROUGH & MACHINE CO.LTD.
TWEED -ONT.

CLOSING TIME
Advertisements for this s cticn must be

in our hands on the 9th oi each month.
In order that the announcements of your

wants, etc.. shall n >t lie delayed, please try
to inve thfttn in oui offii'e as early as pos-
sible.

CANADIAN FOUNDRYMAN

Bailey &BellFire Brick Co.
Manufacturers ami Importers of High Gra.le

Fire Brick. Fire Clay ami General Supplies.

Special Shapes, 1'itpola Block. Stoker Brick,

Boiler Tiles, Stove ami Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto, Phone Ken. 4335

SYSTEMATIZE PRODUCTION WITH LINK-BELT CONVEYORS
T^VERY foundry doing repetitive work to-day
*-* should take advantage of the opportunity of
making; savings, both in production, and in the first
cost of the plant itself, by adopting the continuous
production system, in a greater or less degree.

There is scarcely a foundry of any kind that does
not afford chances for increasing its profits by the

CANADIAN LINK-BELT CO., LTD.

use of Link-Belt machinery, which has been de-

veloped particularly for foundry use.

Let our engineers look over your conditions with a

view to suggesting where economies can be made
and production increased. Also send for our book
No. 490. It shows many Link-Belt foundry installa-

tions of interest to you.

TORONTOAND MONTREAL
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers" index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

Ki ir-

ANODES. BRASS. COPPER. NICKEL
AND ZINC

W W. Wells. Toronto, Ont.

ARGON
Dominion Oxygen Co., Toronto. Ont.

BRASS FURNACES
Hp<iej. Oown Shaft Furnace Co.. East-

on, I'8.

CHEMISTS
Charles C. Kawln, Chicago. 111.

CLAMPS. FLASK
Diamond Clamp & Flask Co., Rich-
mond, Indiana

CORE MACHINES
American Foundry Equipment Co, New
York City.

CORE OVENS
Damp Bros., Mfg. Co.. Toronto, Ontario.

Monarch Engineering Mfg. Co.. Balti-
more, Md.

W. W. Sly Mfg. Co.. Cleveland. Ohio.

CORE PLATES
Damp Bros.. Mfg. Co., Toronto, Ont.

CORE SAND
lenson & Patterson, Stamford. Ont.
George F. Pettinos, Philadelphia. Pa.

CRANES
Northern Crane Works,

vllle. Ont.
Ltd., Walker-

CRUCIBLES
Joseph Dixon Crucible Co., Jersey City,

N. T
J. H. Gautier & Co. Jersey City, N. Y.

CUPOLAS
Northern Crane Works, Ltd., Walker-

ville, Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio.

CUPOLA LININGS
Whitehead Bros.. Buffalo N. Y.

OUST ARRESTERS
W. W. Sly Mfg. Co . Cleveland. Ohio.

EDUCATIONALISTS
McLaln'a System Inc.. Milwaukee. Wis.

ELECTRIC RIDDLES

Great Western Mfg. Co
Kansas.

Preston Woodworking Co.

Leavenworth,

Preston, Ont.

Ltd., Montreal,

Co, Ltd., Montreal.

t-ERRO-MANGANESE
A. C. Leslie & Co.,

Quebec.

FERRO-SILICON
A C. Leslie &

Quebec.

FIRE BRICK
Bailey & BeU Firebrick Co.. Toronto.
Ont

nASKS. SNAP
American Foundry Equipment Co New
York City.

FLASKS. STEEL
American Foundry Equipment Co
York City.

Directory of Foundry Supply Houses

The Buyers' Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below

:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT. SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros., Mfg. Co.. Toronto. Ont.

LADLE 8HANK8
Damp Bros.. Mfg. Co., Toronto. Ont.

MAGNETS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

FLUOR SPAR
Basic Mineral Co.. Pittsburgh, Pa.

FOUNDRY ENGINEERS

Austen Company, Cleveland, Ohio.
Charles C. Kawin. Chicago. 111.

H M. Lane Co.. Detroit. Mich.

McLaln's System Inc , Milwaukee. Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton,

FLUXES. IRON
COPPER

Rasin Mineral Co

New

BRASS. ALUMINUM,

Pittsburgh. Ta

Pa.

Monarch Engineering Mfg. Co. Balti-

more. Md.

FURNACES, GAS
Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more, Md.

'URNACE3 ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh, Pa.
Electric Furnace Co., Salem, Ohio.

GRINDERS. PORTABLE
A. W Sainsbury, Ltd.

Cleveland Pneumatic Tool Co.. Toronto,

Ont.

GRINDERS. SWINGING
A. W. Sainsbury Ltd., Sheffield. Eng.

HEATERS
E. J. Woodison & Co. Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co.. Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit, Mich.

IRON CEMENT
Smooth-On Mfg. Co., Jersey City. N.J.

KAOLIN
Whitehead Bros.. Buffalo N T.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co.. Milwau-
kee, Wis.

METALLURGISTS

McLain's System Inc . Milwaukee, Wis.

Charles C. Kawin, Chicago, 111.

METAL PATTERNS

Bryant Pattern Works. Windsor, Ont.

Hamilton Pattern Wks., Toronto, Ont.

MOLDING MACHINES

American Foundry Equipment Co. New
Y«ric City.

Benson & Patterson. Stamford, Ont.

Herman Pneumatic Tool Co.. Pitts-

burgh. Pa.

Tabor Mfg. Co., Philadelphia. Pa.

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y.

Benson & Patterson, Stamford, Ont.

Geo. F. Pettinos, Philadelphia, Pa.

Venango Sand Co.. Franklyn. Pa

OXYGEN
Dominion Oxygen Co.. Toronto, Ont

PATTERN MAKERS
Bryant Pattern Works, Windsor, Out

Hamilton Pattern Wks, Toronto, Ont

PIG IRON

A. C. Leslie & Co.. Ltd., Montreal,

Steel Co., of Canada, Hamilton, Ont.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co . Toronto.

Ont.

PULLEYS
Dings Magnetic Separator Co., Milwau-

kee Wis.

Great Western Mfg. Co., Leavenworth,

Kansas.

The Preston Woodworking Machine Co..

Preston, Ont.

Benson & Patterson, Stamford, Ont.

George F. Pettinos. Philadelphia. Pa.

Venango Sand Co , Franklyn, Pi.

Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES

American Foundry Equipment Co., New
York City.

H. L. Wadsworth, Cleveland, Ohio.

SAND MIXERS
Philips & McLaren Co.. Pittsburgh. Pa.
National Engineering Co.. Chicago. 111.

SAND SIFTERS

Great Western Mfg. Co.. Leavenworth.

Kansas.

National Engineering Co.. Chicago.

The Preston Woodworking Machine Co..

Preston, Ont.

SAND BLAST HELMETS
Pulmosan Safety Equip. Co. Brooklyn.

SAND BLAST MACHINERY

American Foundry Equipment Co. New

York City.

Pangborn Corporation. Hagerstown, Md.

W. W. Sly Mfg. Co., Cleveland. Ohio.

SAND MULLERS
National Engineering Co.. Chicago, 111

SAND BLAST ABRASIVES

George F. Pettinos, Philadelphia. Pa-

Shot Company.Globe Iron-Crush &
Mansfield. Ohio.

Pittsburgh Crushed Steel Co..

burgh. Pa.

Pltts-

SAND RAMMERS

Cleveland Pneumatic Tool Co.. Toronto,

Ont

SHOT AND GRIT, SAND-BLAST
Pangborn Corp Hagerstown. Md.

SNAP FLASKS
American Foundry Equipment Co New

York City.

Damp Bros.. Mfg Co., Toronto. Ont.

Diamond Clamp & Flask Co.. Rich-

mond, In liana.

SNAP FLASK JACKETS
Damp Bros.. Mfg Co.. Toronto, Ont.

STEEL BANDS
Damp Bros , Mfg Co.. Toronto, Ont.

TUMBLING BARRELS
B. MacDougall Co . Gait. Ont.

W. W. Sly Mfg. Co.. Cleveland. Ohia

VALVES
Cleveland Pneumatic Tool Co. Toronha,

Ont.

WELDING AND CUTTING SUPPLIES
Dominion Oxygen Co ,

T„r.,r.io. Ont.
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

MWV&
LAVA CRUCIBLE CO., OF PITTSBURGH, Pittsburgh, Pa.

The Patch that
sticks quick and
stays put and
weirs and
wears.

Write u».

MANUFACTURING
COMPVNV .

LISBON, OHIO
MAKERS OF WRIGHT HIGH SPEED HOISTS,WRIGHT STEEL TROLLEYS, WRIGHT SCREW

HOISTS

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H . L . WADSWORTH
CLEVELAND

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

SAND-BLAST SPECIALISTS

P. O. BOX. 8508

Practically

No Shrinkage
One user reports
a full charge on
its 82nd heat.

"Afosf metal per dollar" Write US.

Lava Crucible Company of Pittsburgh, Pittsburgh, Pa.

^ANGULAR GRIT
SCIENTIFIC
BLASTING

METALLIC
ABRASIVE

Adopt metallic abrasive instead of sand.
Trade Mark Angular Grit will reduce your costs —

one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. Sole Manufacturer!

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON Ltd., Montreal, Canada

Any style or shape

Quality Guaranteed
Why import your anodes when you

can get guaranteed quality, quickei
delivery, and can save duty and elimin-
ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars?

W. W. WELLS, Toronto

In

Brass
Bronze
Copper

Nickel
Tin&Zinc

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.
800 Smith St., Milwaukee, Wis.
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E. S. Bryant Pattern Works, Ltd.

PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

WOOD
AND

METAL

L
PHONE 5150

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

AMERICAN
Molding Machines _,„ Pattern Compound
Charging Buckets {SiHBSl Core Machines
Dust Arresters Mt Hkk Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent— write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook, Iowa.

phillips & McLaren

Sand
Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry

use. Also JawCrushers.

24th and Smallman S's

Pittsburgh, Pa.

CO.

Patterns

!

Put your pattern problems in

our hands. Quality work and
Phone prompt service assured. Pat-

Adelaide terns made for all foundry

543Q purposes—wood and metal,

models and aluminum plate

work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

NORTHERN CRANES

Made in Canada
1 to 150 tons capacity-"The Ideal Foundry Crane"

Also Electric and Air Hoists, 1-4 to 10 tons

NORTHERN CRANE WORKS LTD.
WALKERVI LLE, ONTARIO

I I

The "GEM"
Mould Drying

Lamp

FOR
COAL OIL
ONLY

Woodward Bros.

&
Copelin, Ltd.

Unwin Road, Peckham,

LONDON. S.E..ENG.

Pulmosan Sand Blast Helmet No. 30

Well ventilated, ad-

justable frame fits

any size head. Light

in weight and will

stand hard wear.

Send for descriptive

circular

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.
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MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on account of

the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
— speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro-Alloys)

PITTSBURGH, U.S.A.

/STONE,
HAMMERS

Why use sand blasting which is typical of stone-age
methods? Shot-blasting is the modern, effective way.

GLOBE c
"'c" CHILLED SHOT

CUTS CLEANI NG COSTS
Gives you a better and faster Blast-
ing job at reduced cost Eliminates
storage bins.

Costs less than half as much per
ton of castings cleaned. Write to-
day for samples.

THE GLOBE IRON-CRUSH & SHOT CO.
(Formerly The Globe Steel Co.)

Mansfield, Ohio, U.S.A.

BUY CANTON VALVE-
LESS CHIPPING HAM-
MERS and SAVE the
amount you are now pay-
ing for valve parts. Guar-
anteed against defects
and shipped on approval.

The Canton Pneu-

matic Tool Co.

CANTON, OHIO

When Answering Advertisements
Please Mention Canadian

Foundryman

The H. M. Lane Company
INDUSTRIAL ENGINEERS

Detroit, Michigan Windsor, Ontario

Specializing in the" design and
detail of Foundries, Machine
Shops and Mechanical Equipment

INDEX TO ADVERTISERS

Albany Sand and Supply Co. . .

Front Cover
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To keep an even balance with the particular, on the one hand
and the peculiar, on the Other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 Sooth Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Satton. M«r-

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets
DETROIT, MICH.

Or order from the nearest branch
CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street. Erie, Pa-

Charles J. Menzemer, M*r.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee, Wis.

A. M. Weia, Mgr.
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C. M. Miller Alloy Fluxes For All Metals

Having Any Trouble With Your Castings ?

Make Perfect Castings Every Time
Instead of once in a while.
Let us help you
Lessen your losses

Eliminate your troubles and
Round up the orders!

Can save ten to twenty per cent. Coke.
Use fifteen per cent, more Scrap.
Pick out your Cupola in one-fourth the time.

Obtain one-third further deflection of test bar.
Less trouble from breakage in the rattlers.

Always save one ton of Iron outright in a 50 ton heat.

Fluid and soft metal assured.
Less bricking and patching necessary.
Usually shortens the heat a minute a ton.
Xcessive shrinkage and porousness a thing of the past.

HOW ?

USE MILLER KEYSTONE CUPOLA FLUX
Send for trial order. No pay unless satisfactory.

FLUXES FOR ALL METALS
Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.

Radioclarite for Brass, Bronze and Non-Ferrous Metals.
Pearlite for Aluminum.
Special Radioclarite for Copper.

FLUOR SPAR
WT

e produce all grades of Fluor Spar from our own mines. Immediate delivery.

Why
Not
Give

Our
FLUX
a

Trial?

No
Pay
Unless

Satisfactory

C. M. Miller.

m

The Basic Mineral Co., Box 276, N.S. Pittsburgh, Penna.

illlllllllllll'IIIIM
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srPL^ii IRON
CEMENTS

RIMS. V. S. PAT. OFF

TRY SMOOTH-ON IRON CEMENT NO. 4
on some casting with blow-holes, sand-holes, or other defects that do not im-
pair its actual strength.

Just press the Smooth-On into the defect, smooth it off and let it harden.

It metallizes, turns to iron just as hard as the casting, so hard that it can be filed.

And it's the same color as the casting.

It does not shrink when it hardens nor does it after it ages—the defect is com-
pletely filled.

Don't throw away castings with slight defects. Repair them with Smooth-On
Iron Cement No. 4.

s
/

Write for Instruction Book No. 18. It will be of value to vou.

Use the coupon.

SMOOTH-ON MANUFACTURING COMPANY
ESTABLISHED 1895

570-574 Communipaw Ave. Jersey City, N. J., U.S.A.

Sole Agents in Canada

CANADIAN ASBESTOS Company
Montreal - Quebec
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No. 152 "Preston" Motor Driven
Swing Cut Off Saw

Neither skilled labor nor ma-
terial have been spared to
make this Swing Cut Off Saw
the most modern and efficient
of any made to-day. Built
with special arrangement pro-
viding for use of endless belt.
Every requirement of a swing
cut off saw is combined in this
machine. It is a practical,
simple and durable machine;
absolutely rigid, without vibra-
tion and always swings per-
fectly true.

"PRESTON"
WOODWORKING
MACHINERY

Might Make a Wonderful
Improvement in Your

Pattern Shop
"Service and Satisfaction to the Customer" is

the idea of First Importance in our building of

machinery, and to assure that we

Give the Best We Have
AND

Put the Best WeVe Got
INTO

Our Work - Your Machines

j| , £&il$jtotw\^ "~i| 1

11

NA f%
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No. 132 "Preston" 36" Band Saw.

At each point this Band Saw is

mad? a little better than necessary.
An almiost perfect tension device

,-md style of guide reduces breaking
of saws to a min-
imum. Ideal for
your Pattern
Shop.

Cut Down
The Payroll
In Your Foundry

A 15-day free trial of "Pres-
ton" Electric Sand Riddle
will convince you that it

will pay for itself in a few
months.

It sifts sand at a cost of

one cent an hour for elec-

tric power!

Make
Assurance
Doubly
Sure

Buy
Preston
Machines

No. 121 "Preston" Heavy Pony Planer

This will be found a practically desirable machine in

a Pattern Shop where the work is required to be smooth
and true. Made with Round 4-Knife Cylinder or Square
Slotted Cvlinder.

No. 125 "Preston" Tilting
Top Saw Table

This "Preston" Tilting Top Saw Table is a durable
machine, practical and simple in design, and the
construction is high class throughout. A convenient
machine for Grooving, Rabbeting, Mitreing, Bevel-
ing, etc.

The Preston Woodworking Machinery Co., Limited

Preston, Ontario, Canada
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To Holders of Five-Year
5^ per cent. Canada's

Victory Bonds
Issued in 1917 and Maturing 1st December, 1922

CONVERSION PROPOSALS
THE MINISTER OF FINANCE offers to

holders of these bonds who desire to

continue their investment in Dominion of

Canada securities the privilege of ex-

changing the maturing bonds for new
bonds bearing 5*4 P er cent, interest, pay-

able half yearly, of either of the following

classes:

—

(a) Five year bonds, dated 1st November,
1922, to mature 1st November, 1927.

(b) Ten year bonds, dated 1st November,
1922, to mature 1st November, 1932.

While the maturing bonds will carry in-

terest to 1st December, 1922, the new
bonds will commence to earn interest from
1st November, 1922, GIVING A BONUS
OF A FULL MONTH'S INTEREST TO
THOSE AVAILING THEMSELVES OF
THE CONVERSION PRIVILEGE.

This offer is made to holders of the

maturing bonds and is not open to other

investors. The bonds to be issued under
this proposal will be substantially of the

same character as those which are matur-
ing, except that the exemption from taxa-

tion does not apply to the new issue.

Dated at Ottawa, 8th August, 1922.

Holders of the maturing bonds who wish to avail

themselves of this conversion privilege should take

their bonds AS EARLY AS POSSIBLE, BUT NOT
LATER THAN SEPTEMBER 30th, to a Branch of

any Chartered Bank in Canada and receive in ex-

change an official receipt for the bonds surrendered,

containing an undertaking to deliver the correspond-

ing bonds of the new issue.

Holders of maturing fully registered bonds, inter-

est payable by cheque from Ottawa, will receive

their December 1 interest cheque as usual. Holders

of coupon bonds will detach and retain the last un-

matured coupon before surrendering the bond itself

for conversion purposes.

The surrendered bonds will be forwarded by banks

to the Minister of Finance at Ottawa, where they

will be exchanged for bonds of the new issue, in

fully registered, or coupon registered or coupon

bearer form carrying interest payable 1st May and

1st November of each year of the duration of the

loan, the first interest payment accruing and pay-

able 1st May, 1923. Bonds of the new issue will be

sent to the banks for delivery immediately after the

receipt of the surrendered bonds.

The bonds of the maturing issue which are not

converted under this proposal will be paid off in

cash on the 1st December, 1922.

W. S. FIELDING,
Minister of Finance.
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The MONARCH
DOUBLE CHAMBER MELTING FURNACE

Oil or Gas No Crucible

No Other Furnace Can Do This For You
The Monarch Rockwell Double Chamber Melting Fur-

nace will melt twice as much metal in a given time, as

will any other furnace, and do it without additional

fuel. In hundreds of foundries this Monarch Furnace

has eliminated profitless waiting. When in use there

is no time lost before or after the draw. One chamber
can be run off while the exhaust heat brings the metal

in the other to near melting point. It not only makes
melting practically continuous but it permits melts of

various mixtures of metals to follow each other in

rapid succession. The economy of this method and
the wide range of operation it allows will be appre-

ciated. Incidentally, there is comparatively little loss

from oxidation, as, when the direct heat is applied,

the metal is brought to the molten state very rapidly.

We shall be pleased to send you satisfactory proof that

it is 50% more economical than any other furnace and
to explain in detail how the heat from one burner is

utilized for both chambers. We shall be pleased to

prove that the Monarch Rockwell Double Chamber
Melting Furnace will do what no other furnace can do
for you. Write us to-day.

Monarch Rockwell
Double Chamber
Melting Furnace

The furnace that will save so much fuel and so much time and
ask nothing for upkeep, and nothing but the most ordinary

care in operating.

The furnace that will do these things in the years to come as

well as it is doing them now—as well as it has been doing them
ever since perfected some years ago.

The Monarch Engineering & Manufacturing Co.

1206 AMERICAN BLDG. BALTIMORE, MD., U.S.A

New York Office: 50 Church Street.
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Combs Gyratory

Foundry Riddle

Ten Men Sifting by Hand
cannot keep up with

One man and a COMB'S
either in Quantity or Quality

A Quicker and Better Job at Less Cost
This time-saving machine can be hung- from any-
thing in any part of the building that will support
its weight. It is attached to any ordinary lamp
socket. A turn of the switch and it is ready for
action. And how it works! It sifts sand faster
than one man can shovel into it and screens more
sand than ten laborers using hand riddles.

In addition the COMB'S RIDDLE mixes as well
as sifts. This saves one turning of the sand.

Equipped with a patented, fast-dumping sieve
and a one-sixth h.p. motor that makes power
costs almost negligible.

It has the true gyratory motion, which gives the
machine double the capacity of any reciprocating
riddle of the same size. This gyratory motion is

easy on the machine, every part gyrating in a
circle with no stops, starts or jerks. This lessens

the repair bills wonderfully.

Try It for 30 Days—Free
This is what we will do. We will ship you a machine which you may try out and test in every
way for a period of 30 days. If, for any reason, it proves unsatisfactory, just ship it hack to us

—in which case we will pay all freight charges.

tentfmP/vM§M^einrowrfo>Cm
g'f^l'n'cPs Gi**d*a» &?v2£fywMft&jg'g&Kp

ONTARIO AGENTS:
E. J. VVoodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Windsor, Ont.

QUEBEC AGENTS:
Dominion Foundry Supply Co., 185 Wellington St., Montreal.
Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Man.
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Your Ideal of Service

Is Our Everyday Practice

THE service which you would consider ideal is prompt ship-

ments to satisfy steady consumption and ample stock to take

care of larger quantities demanded by emergencies.

This is the service Dominion Oxygen Company Limited offers to

you for your oxygen and dissolved acetylene supply—plus:

A contract based on generous terms and friendly relations.

The latest type of cylinders, safe, light in weight and strong.

A liberal policy of cylinder loans.

A desire to meet your requirements.

Oxygen and dissolved acetylene of a higher standard of

purity than is usual for commercial use.

We will appreciate an opportunity of placing our proposition before you and
quoting prices, whether for small or large quantities, before you make
arrangements for the year's supply.

DOMINION OXYGEN COMPANY, Limited
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

General Offices: 80 Adelaide St. East, TORONTO.
Hamilton Merritton Montreal

Welland
Oshawa
Windsor

Quebec Shawinigan Falls
Winnipeg

Toronto

D32
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PRESSURE SEATED AIR VALVES
"The Valve That Never Leaks"

Style S.L.

No "Packing" required. The
Hollow Plug is Pressure-Seated,
and by constant use automat-
ically reseats itself.

Body and Plug are ground in
position. The "taper" of Plug
is carefully figured out in a"
sizes of Valves to allow easy
turning of Handle under all

pressures.

Standard Thread

Handle is pinned on solid end
of Plug. No "nut" as in the
ordinary Plug Cock for men to
tamper with or to get loose,

allowing plug to get off seat
and cause leakage.

Unrestricted air passage allows
ample volume of air to pass
freely and without friction

Has but three parts:—

BODY
PLUG

HANDLE

One can "See" from a dis-
tance if Cleco Valve is

open or closed by position
of handle. Other makes
with "Wheel" control
require a visit to find

i out if Valve is fully

\ open or partially so.

Why waste time?

W a s t e Port
which permits
the air in Hose
to escape to at-

mosphere when

Standard Pipe Thread Valve is closed -

Style R.A.

The Valve That Improves With Use — Requires No Attention After Installation"

We Manufacture

The Well Known Bowes Air Hose Coupling
In Stock—Riveting and Chipping Hammers, Air Drills, Air Grinders. Sand
Rammers, Holder-Ons, Etc. Bulletins 49, 51 and 55 Mailed on request.

Cleveland Pneumatic Tool Co. of Canada, Ltd.
TORONTO, ONT. MONTREAL, QUE.

Style A

TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

THETABOR MFG.COMPANY
?*-"•'. 13* Tabor jarring Machine with i2" x 14" Table 6225 State Road, Tacony, Philadelphia, U.S.A.
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No

Costly

Repairs

Simple

Reliable

Durable

Faster—Easier—Cheaper Mouldings

The Herman Jarring Molding Machine was achieved only after ten
years of concentrated energy directed toward the perfecting of the
"jarring" theory of machine molding.

Its construction and operation is so simple that the employment of
skilled operators is eliminated. It has a base sufficiently strong to
withstand constant strains and shocks and any mold, large or small,
can be jarred in less than one minute's time without variation in weight
of castings. Its "jarring" principle practically eliminates swells and
scabs, and venting becomes unnecessary because the sand is jarred uni-
formly and is packed most densely around the pattern, while the top is

less compressed letting the gases escape more readily.

Let us send you complete data.

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building, PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering Aopliances Co., Ltd., Palace Chambers,

Westminster, London. S.W., Eng.
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WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL

MASTER FLASKS are designed to meet present
day needs where rapidity and precision of opera-
tion are essential. They are flasks you can de-
pend upon — very rigid and all wearing parts
amply provided for.

Sold in Canada By
Dominion Foundry Supply Co.; Whitehead
Brothers Company; E. J. Woodison Company;
Frederic B. Stevens: Hamilton Facing Mills

Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

Ninety-five years of experience in the

making of graphite crucibles has taught

the Dixon organization superiority in

every stage of their fabrication.

From graphite mine to finished pro-

duct, the entire process is in the hands
of Dixon operatives, many of whom have

made the art their life work.

Users of DIXON CRUCIBLES have
the satisfaction of knowing they are

using what is recognized as standard the

world over.

Specify DIXON'S and you can't go
wrong. Send for Catalog No. 27-

A

Snowing the complete line of shapes and
sizes.

Joseph Dixon Crucible Co.
Jersey City - - New Jersey

ESTABLISHED 1827
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These Five Features

Are Worth Consideration

/ It saves Labor, Binder and New Sand,

2 Will reclaim old and worn-out sand
for re-use.

3 It improves the quality of the cast-

ings.

4 Pays for itself in an incredibly short

time.

5 A profitable investment in any found-
ry.

The Product ofaPractical Foundryman" J

The underlying idea that produces the efficiency

we claim for the SIMPSON INTENSIVE FOUN-
DRY MIXER is the action of the mullers which
squeeze and knead the grains of each kind of

sand through and amongst each other.

When a molder tramples on facing sand with
his feet while mixing it in order to obtain
toughness, he does, in a crude way, what the
roller or muller accomplishes in the SIMPSON
MIXER. It is this action, together with the
constant turning over of the sand by the plows,
that is the cause of changing the mixture from
a friable and lcose condition to a strong, tough
and plastic mass.

With a SIMPSON MIXER in a foundry of forty
to fifty molders, one man can mix all the core
and facing sand for the entire shop. In the
saving of labor alone the amount saved will
equal the price of the mixer in a few months.

We have, on our files, hundreds of letters from
satisfied users. Here are just a few extracts:

"It would be a hardship to do without them (Simpson
Mixers). We are effecting a saving of from 30 to 50%
in labor."—Packard Motor Car Company.

"Have secured excellent results with your Simpson Mixer,
as we save about $3,000.00 per year in new sand."

—

T. Shriver & Company.

"We have saved $8.00 a day using your Simpson Mixer.''
—Warman Steel Casting Company.

Let us send you further extracts—they will interest you.

'^^WW^SSS^mW^
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REGISTERED

The Sterling'Marfi'of Circulation

Conflicting Ideas Reconciled
AT the time of the organization of the A. B. C, there were many and
Z_^ varied demands for circulation verification. Some wanted one

_X A.form of circulation report, some another. The information re-

quired by one advertiser or organization would not meet the requirements

of the others.

It was to overcome these difficulties that the Audit Bureau of Circulations

was organized, representing co-operation to a common end by advertisers,

agencies and publishers.

Manifestly it was necessary to reconcile many conflicting ideas as to the

kind of report and verification that would prove most generally acceptably,

and it was several years before the audits could be said to be generally

acceptable.

The purpose of the Bureau is not to penalize publications which for one

reason or another fail to meet its requirements—but to bring them up
to these requirements—meantime raising the standards toward the ideal

which space buyers set up for it.

Canadian publisher-members have always been among those most willing

to meet the increasingly exacting requirements of the Bureau, and meas-

ure up to the highest standards obtaining anywhere. They merit the con-

fidence and respect of advertisers in a marked degree.

The standards already established by the Bureau
for publications in the various classes are clearly

explained in "Scientific Space Selection," a book
published by the A. B. C. lastyear. Haveyou read it?

Audit Bureau of
Circulations

202 South State Street

Chicago
152 West 42nd Street

New York
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No. 823 16 Jointer

No. 221 24 x 8 Heavy Pony Planer

..7J.TT

No. 833 16 Double End Wood Lathe

Pattern Shop

Machinery
are quickly adjusted and ex-

tremely accurate. No time lost

setting up between jobs and each

job done right.

C.M.C. machines are built for

the work, and they do produce

better work and more of it. The
C.M.C. guarantee protects you.

Send for details of the machine
that interests you.

m<mMM H I N E RY C R<Pq R#T
LIMITED

GALT - - ONTARIO

Toronto Sales Office: 721 Bank, of Hamilton Building

No. 714 36 Band Saw

mmm\wmmm nmmmmmi gjmimmm
LIMITED

Toronto Sales Office: 72 1 Bank °f Hamilton Building
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The Kawin Service for Canadian Foundries and Users of Castings.
THE SERVICE WE HAVE RENDERED MANY CANADIAN FOUNDRIES AS ENGINEERS, CHEMISTS
METALLURGISTS AND ADVISORS HAS RESULTED IN OUR MAKING MANY SPLENDID CANADIAN CON-
NECTIONS. We are proud of our record of achievement throughout Canada. We appreciate the confidence
placed in our organization. OUR ENGINEERING SERVICE consists of planning and layout of foundries

—

based on practical methods. Assures you of low cost of operation costs and desired production.

Consult Us when Considering Alterations
OUR ANALYTICAL SERVICE consists of examination of Iron, Steel, Ferro, Bronze, Babbitt and Aluminum,
Oils, Coke, Coal, Sand, Limestone, Refractories.

Advisory Service
Our Foundry Experts give advice on all Foundry Prob lems at Reasonable Rates.

Chas. C. Kawin Company, 307 Kent Bldg., Toronto
Also at Chicago, Cincinnati, Buffalo, San Francisco, Cal.

427,

Steel Core Ovens

Made in standard panels

two and three feet wide.

Light in weight. Easily

and quickly erected. Hold

heat the longest. May be

moved from place to

place at will. Furnished

in car type, rack type, oi*

with drawers.

Doors may be lift, swing

or slide type.

Hamilton Facing Mills

Hamilton

Ont.

Steel Ovens with Swing Doors

The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.

Use Swing Grinders
and bring the wheel to the work.

For grinding Iron or Steel Castings, Steel Ingots, Billets and
Bars, Rails, Steam-hammer Pallets, Plough Platss, Welded Work
etc.

A light but powerful Machine, the result of many years' experi-

ence. Roller bearings throughout and V linked belting eliminate

friction. Takes any size wheel from 12 in. x 1 1-4 in. to 16 in. x
4 in. without alteration.

The DOMINION FOUNDRY SUPPLY CO. Ltd., MONTREAL,
will show you one of these machines and quote prices.

A. W. Sainsbury, Ltd., Sheffield, England
Telegrams "Sainsbury, Sheffield". Marconi Code.
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

BELT CONVEYORS
Link-Belt belt conveyors have won the same success in

tl:2 handling of materials under conditions for which

they are adapted as Link-Belt equipment has achieved

in the general field of elevating and conveying.

We manufacture all approved designs of elevators and
conveyors, both belt and chain, and without prejudice,

employ each where it serves best. Send for catalog No.

215.

CANADIAN LINK-BELT CO., LTD.
Tcronto: Wellington &. Peter Sts. Montreal: 10 St. Michael's Lane

ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART& Co., Ltd
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND
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— a s an
experienced

foundryman—
You will not fail to appreciate the fact
that when many of the leading foundry-
men in Canada continue to re-order

"B & P"
The Famous Niagara

SANDS
they must be getting satisfaction.

A trial order will convince you, too, that, in re-

sults and economy, these moderately priced sands
will satisfactorily answer your problems. More-
over, B. & P. Sands are sold solely on a Satisfac-
tion Guaranteed basis—you take no chances.

Stop and figure just what this means to

you, then send a trial order or write us
for further particulars.

A Partial List of our

Satisfied Users

Dom. Wheel & Foundries, Toronto
Fittings, Ltd., Oshawa
Can. Fairbanks-Morse Co., Toronto
Can. General Electric, Toronto
Can. Iron Foundry, St. Thomas
Grand Trunk Railway System,

Montro.il
Victoria Foundries, Ottawa
International Malleable Iron,

Guelph
Katie Foundry, Gait
Goldie & McCulloch, Gait
International Harvester Co.,

Hamilton
Dom. Steel Products, Brantford
Can. Westinghouse Co., Ltd.,

Hamilton
Wm Hamilton & Sons, Peterboro

Benson & Patterson
STAMFORD, ONT.

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,
Furnaces, Ladles, etc., saves
time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBACO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
PHILADELPHIA
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SEVENTH (1922) EDITION OF
McLAIN'S SYSTEM NOW READY

Sample pages of a few subjects embodied.

The 7th edition embodies approximately 600 pages and 200 illustrations completely indexed. It

gives you concisely the secret of production of gray iron and semi-steel of the highest quality,

eliminating wasteful methods. To reduce casting losses and improve the quality of your product
you must know the remedy for slow melting, dull or dirty iron, segregation, high shrinkage, etc.

The advice is in plain foundry language and is applicable to alL lines of castings,
your cupola practice and further advice on casting troubles included.

A report on

McLAIN'S SYSTEM, INC., 700 goldsmith bldg., Milwaukee, wis.
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Industrial Activity Favors Montreal Foundries
Plants Well Employed—Not as Rushed as During the War—Are
About as Busy as They Were on an Average Previous to the War-

By F. H. BELL

WHEN I say there is lots of

foundry work 1 do not mean to

infer that there is any boom on,

in any one part of the country more than

in another, but I want to make it clear

that things have greatly improved over
what they were a short time ago. I

would also point out that some lines are

busier than others, and, of course, the

localities in which these commodities are

produced will show the most activity.

The locality that I will allude to in the

present article is that of the City of

Montreal and its suburbs, along the

banks of the River St. Lawrence, in the

Province of Quebec.

To specify the location of this city is

probably superfluous and needless, as

Montreal needs no introduction from
this standpoint.

Montreal is Canada's largest centre of

population and one of the large cities

of the world. As a point on the map of

the world there are few places better

known. As a manufacturing city it

is of considerable note, but in the true

sense in which this expression is accept-

ed, it might not be considered as a lead-

er, particularly from the standpoint of

the foundry. The class of work turned
out of the Montreal foundries is, to a
great extent, what mjight -be termed
"built" rather than "manufactured." In

legard to number of foundries, Montreal
stands second among the Canadian cities,

but in regard to jobbing foundries,

where ponderous, as well as intricate

work is produced, it stands easily first.

The castings turned out of some of the

Montreal foundries surpass in weight
anything turned out elsewhere in Can-
ada.

Reasons Why
The reason why is easily seen, as Mon-

treal is a port of entry for ocean-going-

vessels drawing thirty feet of water,
which includes all but the very largest.

It is also far enough inland to be con-
sidered as an inland city, so that with
the two combined, it is a metropolis in

every respect. How this affects mc
foundry is also self-evident, since prac-
tically nothing can be undertaken with-
out the aid of the foundry. In spite of

the fact that the foundryman's worn: is

not infrequently buried in concrete or
underground or behind a wall, it is never-
theless in evidence, although the labors
of the foundryman are too often for-

gotten.

Some of the Lines

Canada possesses inumerc.ble water-
power possibilities, many of which are
not far distant from Montreal. This calls

for water wheels. She also has a large
percentage of the world's pulpwood

areas, and this calls for paper mill ma-
chinery. Considerable of this pulp-

wood is in the Province of Quebec, and
the enterprising Montreal manufac-
turers have availed themselves of the

opportunity to build up a legitimate

business in a line formerly imported. All

of this helps to swell the volume of Mon-
treal's foundry business.

Now reverting back to what is un-

doubtedly Montreal's greatest asset

—

that of her port, we will see many things

to interest the foundryman.

The Port of Montreal

The port of Montreal extends for miles

along the shore of the St. Lawrence, and
is made up of long freight sheds with
dock on one side and railway track on
the other, so that boats discharge their

cargoes on the one side and the trains

receive them on the other. Thus the

sea and the land are connected.

To have this "inland" port any further

up the river was impossible on account
of the "rapids" opposite Lachine, one of

the suburbs of Montreal, so that Montreal
can be truthfully said to be at the head
of ocean navigation and at the tidewater

end of Canada's great inland waterway
system to the heart of the American con-

tinent. This inland waterway, which
connects the Great Lakes by means of

various canals, which are required to

pass the Niagara Falls and other like

obstacles, also connects the two navig-
able portions of the St. Lawrence by
means of the Lachine Canal, which passes
through Montreal, thereby allowing the

smaller craft from the lakes to connect
with the larger ones which traverse the

seas.

I have mentioned that Montreal is at

the head of ocean navigation, but there
are those who would not have it remain
thus. There are those who would have
it to be just one of the ports of call

on the way up to the head of the Great
Lakes, the same to be accomplished by
deepening the St. Lawrence and enlarg-
ing the canals, but then there are others
who would prefer to have it remain as

it is, and who intend that it shall. Some
of these latter ones reside in New York
State, while, incidentally some of them
are domiciled in this old metropolis of

Montreal. These people look upon this

deep waterways project, whereby large
ships from all over the world could sail

right up to Lake Superior, as a huge
joke, and are prepared to stake their all

that it is.

As every one knows, Canada's predom-
inating industry is agriculture, the West-
ern provinces being devoted to grain,
and while it may sound like a broad as-

sertion from a country like Canada, it

has for a number of years been known

that the largest grain elevator in the

world is located at Fort William, Ontario,

at the extreme end of Lake Superior.

Here the grain is brought from the

prairie provinces and stored for tran-

shipment by rail or boat. If the big-

ocean boats could navigate to these ele-

vators it might be all right, but different

people see things differently. However,
Montreal is preparing to compete with

whatever happens.

As things are, the grain for export

must be brought down to the seaboard or

else to some port where sea-going ships

can dock, and one of these is Montreal.

Here the ship meets the two longest

railway systems in the world: the Can-
adian Pacific and the Canadian National.

This, like the Ft. William elevator, may
sound like strong language from Canada,
but it is gospel. These roads connect
the Atlantic with the Pacific, drawing on
all the territory en route, and either one
of them covers more mileage by a good
many hundred miles than any other sys^

tern on the face of the globe.

It must not be supposed that all of

Canada's grain is shipped from the port

of Montreal or from Canadian ports, as

we have powerful opposition from our
neighbors to the south, and much of our
grain finds an outlet from American
ports.

The Two Systems

It is strange how the vagaries of na-
ture shape things so as to make work
for mankind. The grain which is ship-

ped by way of New York is brought down
the lakes by boat and unloaded at Buff-

alo into elevators, from which it is tran-

shipped either to the railroad cars or to

small canal barges which are towed
down the Erie canal and again elevated
and discharged into the' ocean boat. That
which is shipped by the Canadian route
is, to a great extent brought down by
rail and handled once only, by being put
at once aboard the ship for export. With
the first system—that of taking it from
the lake boat, an apparatus is dropped
down into the hold of the boat which
licks the grain up like a cat licking milk
out of a saucer, and in a course of time
the grain all finds its way up into the
elevator. With the system being intro-

duced on the St. Lawrence, the freight
car is run into the lower part of the ele-

vator, where it is lifted bodily to the
proper height and then tilted over on its

side, allowing the grain to fall, of its

own weight, into the bin of the elevator,
from which it is discharged into the
boat which is to carry it across the
ocean. One of these elevators is being
constructed and will be in running order
in about one month hence. This with the
o "• -:• doc'; work such as bolHrds which
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the harbor commission and the railway

companies are having done, runs into

enormous tonnages of cast iron, making

abundance of work for the Montreal

foundries.

Several tilting elevators are in con-

templation, but the one which is now be-

ing completed is a big item in itself. It

has a lifting capacity of 180 tons. While

there are two tilting elevators in opera-

tion, one in the United States and the

other in Canada, the one being install-

ed at Montreal is in a class by itself.

The John S. Metcalf Co. of Montreal are

the contractors, and Mr. Hill, the man-

ager of the Metcalf Co., is the patentee.

It is so arranged that when it gets to

the proper height, the table on which the

car rests tilts up on its side to an angle

of perhaps 30 degrees. While in this

position one end rises up to a still higher

angle and lowers again, while the other

rises. By this means every particle of

grain is unloaded without human aid.

Needless to say a machine of this kind

would require some high class castings.

I am simply describing in a meagre way
what might seem to be more of an en-

gineering proposition than that of the

foundry in order to show what is going

on, and to prove my assertion that the

foundryman's part in most every pro-

ject is overlooked, and the engineering

features only are considered. In my suc-

ceeding story I will show the mold being

made for one of the castings used on this

elevator. In the next issue of this pub-

lication I will show some other castings

of a larger class made in the Montreal

district.

SMALL AIR COMPRESSOR

A single-stage air compressor design-

ed especially for the small shop with

light requirements for compressed air,

has recently been placed on the market.

This is particularly suitable for the op-

eration of small capacity hoists, drills,

hammers and similar tools. The machine

is of the centre-crank, double-acting type,

equipped with belt pulley and fly-wheel

on opposite ends of the crank shaft.

All valves are readily accessible due

to the overhang of the cylinder, which

is fitted with an ample water jacxet.

High speed, multiple port plate valves are

used. Moving parts are entirely enclosed

and lubricated by the splash system. The
oil is prevented from entering ihe com-

pression cylinder. The gland stuffing is

outside the frame and can easily be

reached through the ports. The machine

is built in ten sizes, the 6 x 6in. cylin-

der type having a capacity of 57.6 cu. ft.

of free air per min., while the 18 x 12in.

machine has a capacity of 748 cu. ft.

per min. The compressors may be driv-

en either by overhead belt or by motor
on the same level. These compressors
are manufactured by the Norwalk Iron

Works, South Norwalk, Conn.

Molding Heavy Drum in Montreal Foundry
Dry Sand and Cores Used to Advantage

—

Proper Gating Essential

One of Montreal's interesting found-

ries is that of Darling Brothers, an in-

side view of which is shown in the accom-

panying illustrations. This company has

been in operation for quite a number of

years as manufacturers of centrifugal

pumps and various other specialties, but

were dependent on outside concerns for

their castings, until four years ago, when

they opened up a brand new foundry of

their own, where they could do all their

own work, while at the same time con-

tracting for considerable outside work,

which if required, may be finished in

their own machine shop. Here some of

the nicest foundry work done in the city

has been turned out. The contract for

the forty odd bollards, weighing 25 cwt.,

each of which are required by the harbor

commission for placing along the dock,

was placed with this firm, while the

iron work for the tilting elevator which

is being built, is also being done here.

All the castings on this job are, of a

necessity, of a chunky nature in order

to have sufficient strength, while some

of them exhibit considerable interesting

work for the molders. For instance, the

drums on which the cables are to be

wound when tilting the tables in the var-

ious different directions. These drums
when finished ready for use are turned

all over the face, and a spiral groove cut

for the cable to run in. The casting it-

self, as it comes from the foundry, con-

sists of a straight drum with an exter-

ior flange on each end, one flange pro-

jecting about two inches, while the other

projects some six inches. It also has

two sets of arms each carrying a cored

hub. Six of these drums are required

on each machine and they range in

length from 27 inches to 58 inches, and
weigh from 18 cwt. to 60 cwt.

A casting of this kind looks like a

simple piece when finished and in use,

but while it is not an overly compli-

cated piece of work it represents a line

of molding which is none too commonly

practised and understood. It is what
might be termed a core job since every

part of it, inside and outside, is baked.

The one shown in the illustration is the

longest one and requires to be made in

a mold at least seven feet high. It was
not molded in a pit as it would appear

to have been, but was lowered into the

pit for convenience in pouring.

The flask in which the mold was

made was built up with sections about

one foot deep. These could be used in

whatever number would be required to

make sufficient depth. The pattern is

solid and all in one piece with the excep-

tion of the largest flange, whVch is

loose, and which is to be cast on the

lower end of the drum. In making the

mold there will, of course, be a parting

at the first joint from the bottom, in

order that the flange may be drawn.

There would not require to be any more
partings excepting at the top, but for

convenience in placing the mold in the

oven to be dried, there is a parting half

way up. A mold as high as this will be

all the better for having this parting,

anyway, since it will dry more evenly

by having it as near as possible to the

same level than by having one end seven

feet above the other.

In placing the cores this parting is

also an advantage, as will be seen in the

illustration, where the cores are being

set. In assembling the mold after tak-

ing the different parts from the oven,

the drag is lowered into the pit, which

had been previously prepared for it, and
which is shown in the illustration. This

pit would be about three feet in depth.

As drying a mold usually distorts it to

some extent so that a perfect fit at the

joint can not be guaranteed, it is al-

ways best to file a little off the joint

for a little ways back so as to prevent

a nossible crush, even though it leave

a fin, which will have to be knocked off.

It is also advisable to paste the joint,

as a precaution against a possible run-

Catching the metal in five-ton ladle. Darling: Bros. Foundry, Montreal.
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out. This all being done, the first half

of the check is put in place, making it

appear as shown. The cores can be set

to better advantage now than would be

possible if the balance of the check had

been put in place.

The Cores

The cores constitute the principal part

of the job. At the rear of the mold, and

a little to the right will be seen the core

box. It is simply a V-shaped box with

the curved face open. A section of the

hub is the V at each end, while the T-

shaped arm is loose. A cast iron arbor or

grid is rammed into the core and the

curved face is strickled off with a straight

strike stick. When four of the seg-

ments of cores are in place, which is done

by lowering them down endwise as illus-

trated, the hub core shown standing on

top of the segment core is slipped into

place. The one for the bottom hub is

already in place. When all the cores are

in place, stud chaplets are placed as

shown at the right side, to be sure that

the cores are the right distance from the

face, and also to hold them there against

any possibility of shifting from pressure

of metal while pouring or otherwise.

The other half of the cheek is now put

in place, and the cores chapleted from
it, after which the mold is ready for the

coke.

Since the big flange is at the bottom
and well taken care of, the two inch

flange at the top is not hard to cover,

and the hub, being entirely in the cores,

requires no more coke to complete it,

so for these reasons no more coke was
rammed up when the mold was being

made. A ring core made up of sections

of a circle, is placed on top of the upper
flange. This core is punctured in four

places for pop gates. The empty coke is

now put in place, and wedges driven be-

neath the bars to hold the ring core,

down. This, of course, in turn holds all

the cores down. Gate-pins are now plac-

ed in the punctures of the ring core,

while vent rods are placed over the cores,

the coke is rammed full of sand and

the pouring basin made up on top. After

clamping the mold together it is ready

to be poured. The pop gates are directly

over the straight part of the drum, and

the metal drops to the bottom, and fills

the ouside first, flowing from this

through the arms and into the hubs. A
thoughtless molder might gate a cast-

ing of this kind on the hub, which meth-

od would probably run it all right, but

it would keep up a continuous outward

strain on the cores and tend to spread

them. This could be resisted by proper

chapleting, but there would be no ad-

vantages and many disadvantages. Pour-

ing outside of the cores tends to force

them together, and eliminates all risk

of trouble. This casting as I have said

is not what would be considered a par-

ticularly complicated piece to make, but

is a nice line of work and offers some
suggestions to foundry workmen. The
cores are made of ordinary core sand

with any kind of binder which will hold

up against the weight of melted metal,

while the outer part of the mold is made
of ordinary molding sand mixed with a

little bit of binder to make it hard. Both
inside and outside are well black washed
before drying.

To the right of the mold, and wearing

a white shirt with the sleeves rolled up,

is Mr. George Needham, the foundry
foreman. Mr. Needham is a Scotsman by
birth and served his apprenticeship at

Paisley, in his native country. In 1903

he came to America and spent his first

fifteen years in the United States, six

years being in our neighboring city of

Buffalo. He spent some time as foundry
foreman with the Bond Engineering Co.

of Toronto, and finally settled in Mon-

treal and accepted the position which he

now holds, and where his ability as a

practical foundryman and executive, and
his sterling qualities as a m^n are ap-

preciated by his employers as well as

those under his charge.

Mr. J. Morrison, whose name bespeaks

his nationality, but whose extreme mod-
esty prevented his being conspicuous in

the picture, is the assistant foreman.

Mr. R. Ratcliffe, who is shown with

his elbow on the hub core and steadying
the big core into place is the mt.n who
made the cores. Mr. Ratcliffe has had
experience at his branch of the business

in some of the best foundries in the coun-

try.

"WATER-GAS" FUEL

A new fuel—"water gas"—produced
by fusing disintegrated water and crude
oil in a temperature of 900 degrees,

Fahrenheit, has been produced, which,

it is claimed will do the work of coal at

one third the cost.

This oil water fuel maker is styled

the Automatic Siphon Fuel Burner.
The burner is a simple coil of pipe

about three-quarters of an inch in dia-

meter, with a nozzle faucet at the outer

end. The coil is set in a pan, and under
it is a pilot light, lighted with oil, used
only to get the flame started. On the

right side is a container of crude oil and
on the left is a container of water.
The water is first turned on through

the coil. In passing through over the

pilot light it attains 900 degrees of heat,

Fahrenheit, so that its elements disin-

tegrate. In the nozzle faucet these ele-

ments mix with a current of oil turned
on after the water is heated. When
the faucet is opened the oil atomizes and
the mixture vaporizes, blowing out

through the nozzle as vapor or perman-
ent water gas. As the vapor strikes the

heated coil, combustion takes place and
a furious flame springs up, at first yel-

low, then blue and finally violet colored,

the coil turning to red, then to white
heat. The pilot light is shut off, and
the operation thereafter is continuous

as long as the fuel is turned on. The
whole operation requires less than two
minutes. There are 815 volumes of

water gas generated to one of water and
oil.

Setting cores in three-ton drum, Darling Bros. Foundry, Montreal.

NICKEL PLANT RESUMES

Sudbury, Ont.—The plant of the In-

ternational Nickel Co. at Coppercliff,

has commenced operations after having
been closed down for eighteen months.
The company is operating at one-third

of its wartime capacity. Regular ship-

ments of the matte will be made to the

refinery at Port Colburne, where all the

refining will be done hereafter, the re-

finery at Bayonne, N. J., having been
scrapped. The refined nickel will be
shipped to the new $2,000,000 rolling

mills at Huntington, Va., where it will

be rolled into malleable metal and mar-
keted mostly in the United States.
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History of Loam Molding in Province of Liege
General Review of This Branch of the Molder's Art, Together
With Some Examples of Typical Loam Molding Jobs—Receipts

for Mixtures, etc.

By J. VARLET

THE origin of loam moulding dates

from 1846, in which year it was
practised for the first time in the

Gomree Foundry—thanks to the enter-

pris of a working patternmaker named
Pirson.

He was faced with the necessity of

moulding a roll for which it was not

convenient to make a pattern. Pirson

conceived the idea of making the mould
by striking up in a loam and using a

spindle and strickle boards; these latter

were for a long time called "Placards."

It was not till 1870 that loam mould-

ing began to be generally adopted and

that many large foundries decided to

produce engine cylinders, condensers,

and a number of parts for steam engines

by this method. At this date the foun-

dries of John Cockerill, John Roos, and

A. Ketin already specialised in loam

moulding, which they carried on in a

systematic manner, and it is from this

foundry that the science of loam mould-

ing was disseminated. At that time

there were only available a few excep-

tional workmen, such as the Marechals,

the Galasses, Doyen, and Baguette.

These men, who were real artists, were

the actual professors of the period, and

it was with almost fatherly interest that

they taught young workmen this art of

This paper, read by J. Varlet, of

the Esperance Longdoz Works,
Liege, Belgium, at the British

Foundrymen's Convention, Bir-

mingham, is useful from the stand-

point of its present-day adaptabil-

ity to the foundry rather than from
that of its histoiy, which he has

chosen for the title. This history

appertains to the city of Liege,

evidently, since loam molding was
in a more flourishing state right

here in Canada in 1816 than it is

now. It is a line of molding which

should not be allowed to die out.

It must be remembered that this

paper had, to be translated from
the French and it may not read
just as the writer intended that it

should. For instance, reference to

Galvanized ivire for securing cores

must mean tinned wire, as every
foundr-yman knows how zinc be-
haves when in contact with molten
hon. Loam, bricks which are re-

ferred to along with red bricks arc
bricks which the molder makes
from some refractory though fri-

able material whflch will hold up
aaainst the molten m?to,l but will

crush as the casting shrinks, which
the. red brick would not do —
Editor.

Figr. 1—Plan and section of a loam mould
for a slag ladle.

loam moulding, which is the most intel-

lectual part of foundry work, and which
requires the most complete knowledge of

engineering design.

In this occupation the artist is reveal-

ed by the facility with which he handles

the loam and by his insight and capacity

for organizing his work.
About 1880 loam moulding began to

attract still more attention. Many young
workmen interested themselves in this

branch of foundry work, and there was
a veritable rush into the new profes-

sion, which was considered a justifiable

title, as being much superior to other

sections of foundry work.
Course of Training for Loam Mouldors
The young men who had taken up

foundry work had learnt sand moulding
or perhaps core-making; they were young
eoremakers who followed their inclination

and their aptitude for the craft, and
took up loam moulding after five or

six years' apprenticeship to coremaking.

Each of these young men had to go
through a course of mechanical design,

and in 1880 there was in the City of

Liege, only one professor, Monsieur Rosa,

who taught mechanical design with spe-

cial reference to moulding, and he never

had less than 40 pupils. These lessons

were given each Sunday for three hours,

and the pupil paid 1 franc per lesson.

When the young coremaker was equal

to reading his drawing and to making all

the sections and views of a cylinder, con-

denser pump, etc., and if he had the ap-

titude already mentioned, he made ap-

plication with a view to entering the loam

moulding department. There he was at-

tached as assistant to a leading moulder,

under whose tuition he perfected his

workmanship, and in time became a lead-

ing moulder himself.

Notwithstanding this system of tuition

there was not less than 60 to 70 per

cent, of failures; that is to say, work-

men who never rose above assistant loam

moulders or were obliged to return to

coremaking.

It was in 1890 that the number of

loam moulders reached its height; large

important foundries had 10 to 25. The

work was at this period perfectly ex-

ecuted, and the cost of production reach-

ed its lowest level. In addition, it was

not uncommon to see castings struck up

in loam which had previously been mould-

ed in sand. The general appearance and

skin of these castings was much super-

ior and extraordinarily enough cost of

production was lower than in the case of

the same castings sand moulded (to-

day the contrary would certainly be the

case).

The Life of the Leading Loam Moulder

in the Workshop and Af.er the

Day's Work

If one examines the life of these work-

men one cannot help being astonished

to notice how much we have gone back-

ward from the point of view of love of

work.

The leading moulder was animated by

a sincere love for his profession; he had

the respect of his chiefs; he respected

himself, and, above all, he conducted him-

self as an artisan of an intellectual pro-

—

r

^ ~T 1—
Fig. 2.—Box parts, etc.

t
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fession, who had the right to everyone's

consideration.

The loam moulder worked with his

hands in the foundry and with his head
at home. When he received from his

employer the drawings for an important
casting, he sometimes took them to a

corner of the foundry for a preliminary

CK^

cxj Jl

Fig. 3—Details for Flywheel moulding.

study, but in any case he studied the

drawings at home and organized his

work for the next day.

Methods of Working

At this period various works had
adopted two methods differing widely

from each other.

The first consisted in the moulder mak-
ing a full-sized drawing on large wood
panels of the casting he had to make.
The second consisted in the moulder
sketching out, after a preliminary study

of the drawings handed to him, all the

strickle plates and grids which he would
need to make the casting.

The second method was much superior

to the first. It required of the workman
a deeper knowledge of the construction

of the moulds, and the work was con-

siderably more rapid.

In the method of making a lay-out to

actual size a great deal of time was re-

quired by the moulder for the execution
of these drawings. After that the work-
man familiarised himself with his draw-
ings, which he consulted continually, and
as in these views he saw all the mould
faces, his comprehension and execution
of his work was greatly facilitated, but
his labour was less intellectual than in

the other method. This process develop-
ed the workman but little, but tended
to mechanical labour, and it is noticeable

that the workmen who practised it were

much less capable than others in the art

of loam moulding and were less intel-

ligent.

By the other method, on the contrary,

the workman very quickly conceived the

complete construction of his mould, and

one may say that when he had studied

his drawing for an hour he could see the

casting on all its faces. To quote here

the old proverb:—
"One is only a loam moulder when one

can see the completed casting one hour

after having received the drawings." This

means that after an hour of study a

moulder should be able to foresee all that

is necessary for the successful produc-

tion of the casting.

The workmen practising the latter

method were much more valuable than

those of the other school, who were

never able to compete with them either

from the point of view of quality of

work or speed of production.

Equipment

In considering the tools employed by

the loam moulders of that period one is

forced to feel respect for these artisans

and to recognize their exceptional abil-

ity in being able to produce such per-

fect results w>ith such primitive tools, or

almost none at all.

Whilst now we have available such

modern tools as traveling cranes, jib

cranes, forced draught mould dryers,

special mould tubs, and numerous
strickles—most of which are patented

—

machined plates, pneumatic tools for

ramming up large castings, there was
available, even in 1890, only crude

equipment; the workman had to cut a

centre wfith a chisel in a cast-iron plate

so as to form a strickle, with a spindle

often weighing 140-150 lbs. These

strickles were fixed and had to be con-

stantly checked with a plumb line;

mould tubs did not exist. Instead, a

hole was dug in the foundry, and in or-

der to make sure of the work, the

moulder made the hole much greater

than the mould itself, so that there was
always the space of about 3 to 4 ft.

which has to be filled in with sand and
rammed by hand. This great thickness

was indispensable, seeing that in order

to resist the pouring pressure of the

metal, it was necessary to arrange a

layer of pig-iron in the form of a grid

so as to stiffen the walls of the mould.

It was not uncommon for the cooling of

a casting mads in loam, such as the cy-

linder of a steam engine, to require

three or four days to complete. The
loam and the sand, in the condition of

mortar, were mixed in a heap with a

shovel and crushed with the feet or

a bar of iron, whereas to-day there are

at our disposal sand mills and mixers of

excellent desi<rn.

Loam Mou'ding at the Presen: Day

Nowadays loam moulding is not so

much practised, owing to the disappear-

ance of certain types of steam engines.

Foundries still have loam moulders, but

these are employed as much on core-

making as on moulding. Only some of

the large works who still make occa-

sionally steam engines, turbines, etc.,

have a section for loam moulders.

On the other hand, methods of work
have changed; they are quicker when
the work is convenient for repetition

production, and as often as possible a

duplex method is practised, part sand
and part loam, as will be seen from the

drawings which follow.

Loam Moulding
A loam mould is composed:—(1) Of a

base upon which the mould is built (this

base is furnished with a strickle spindle

when the casting in question is round).

(2) Grids which follow the shape of the

casting, which strengthen the mould
and allow the parts to be lifted. (3)

Red bricks and loam bricks, which form
the bottom and the sides. (4) Loam
(slurry), which forms the first layer

covering the bricks. (5) Sand (slurry),

which forms the last layer and consti-

tutes the skin of the mould before the

layer of blacking.

The loam and sand mixtures are gen-

erally made up as follows:

—

Loam Mixture.—Waste core sand and
loam bracks 50, clay 20, old foundry
sand 10, tan (tannery waste) 20 per

cent., and water ad lib.

Sand Mixture, No. 1.—Quarry sand

75, horse manure 25 per cent., and
water ad lib.

Analysis of Sand.—Silica 93.3 iron

oxide 0.90, alumina 3.5, magnesia 0.10,

lime 0.60, and calcination loss 1.50 per

cent.

Sand Mixture, No. 2.—Quarry sand

68, horse manure 10, hard coke grind-

ings 12, waste firebrick gnindings, 10

per cent., and water ad lib.

Fig. i— E'lan and section of a Callender
Loam Mould.
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Sand mixture No. 1 is used for gen-

eral purposes and No. 2 specially for

castings of large area and great thick-

ness.

S.ag Ladle for Steelworks

When a foundry is attached to steel

works it has to make slag ladles regu-

larly, for which the mould should be

Fig. 5—Details of marine engine cylinder

mold.

constructed as in Fig. 1, where (1) is

a wrought or cast-iron shell; (2) a base

bolted to the shell; (3) a core-iron bolt-

ed to a cover plate; (4) a bottom plate

for core-iron, which must be unbolted

Before removing the core-iron from the

core; (5) straw rope; (6) layer of sand;

(7) red bricks; (8) loam mixture; (9)

sand mixture, No. 2; (10) cast-iron cov-

er; and (11) runner bush.

When a casting is poured, it is pos-

sible the same day or the next morning

to lift the core-iron, which does not

stick to the mould, the straw ropes be-

ing burnt. In cases where straw is not

interposed between the sand and the

core-iron, it is impossible to lift the

latter owing to the contraction of the

casting, and the labor of chiselling the

core-iron free is very slow.

In cases where there is only one cast-

ing to make, the outside of the mould is

made in sand and the core in loam with-

out a core-iron, the latter being replac-

ed by red bricks but still using straw

rope as indicated. For repetition work

it is sufficient after having lifted out

the casting to remove the top layer of

sand from the mould and sweep up

again directly. In the case of the core,

the straw, a layer of loam, and a layer

of sand must all be replaced.

The maximum labor for this class of

casting is 15 to 18 hours for one man.

The weight of the casting is about 3 to

4 tons.

It is noticeable that the slag ladles

have a longer life when moulded in

loam than when moulded in sand, the

iron being closer where in contact with

loam surfaces. It is also noticeable

that the interior is better finished by
moulding in loam than when sand is

used.

Composite Moulding of Large Fly-

wheels, Part Loam and Part Sand

Formerly heavy flywheels of large

diameter (18 ft. to 23 ft. dia. or more)
which were too large to be made in a

single moulding box, necessitated a very

great amount of labor, and occupied a

large area of the foundry over a long

period; often six to eight weeks passed

by before valuable space thus occupied

(90 to 110 sq. yards) could be recover-

ed for the moulding of other castings.

This slowness was due to the system of

using small box parts for the rim and
the arms and to the necessity of work-
ing up patterns for these parts and the

enormous quantity of gaggers required

to keep the sand in position in the small

box parts, etc., shown in Fig. 2.

These box parts for the rim and the

arms had to be finished at each end
with grids, having wrought and cast

iron pins, which were adjusted accord-

ing to the shape to ibe followed at the

hub and the rim, which required consid-

erable labor, as the box parts had to be

tried on the mould many times before

they could be definitely fixed in place.

The New Method.—The new method
of moulding these large castings con-

sists in making one part in loam, such

as the top part mould of the rim and
the arms.
The labor is greatly reduced, and it is

possible to strike up the shape of the

flywheel directly. Once the rim is

strickled, and the hub made, it only re-

mains to make the arms; one pattern

will obviously enable these to be mould-

ed in a minimum of time.

The loam part consists in making-

slabs to cover the rim (four or six ac-

cording to size), a plate for the hub, and
a slab for each arm. This work is very
rapid; a coremaker can finish the whole

in ten days.

For the arms, a pattern is made in

tarred loam. The slab follows the con-

tour of the arm, the rim, and the hub.

These slabs are worked up in a very

short time (Fig. 3, No. 1). After re-

maining a night in the drying stove, the

first arm is lifted from its pattern, and

the second is made, and so on. By this

process two moulders and one coremak-

er can easily finish a 20-ton flywheel

in three weeks and a 30-ton flywheel in

four weeks, the comparison being:

—

Old Method.—Three moulders and a

laborer for 30 days of 10 hours, say,

300 hours x 4 == 1,200 hours, plus 80

hours for the cores = 1.280 hours.

New Method.—Two moulders for

three weeks = 2 x 3 x 48 = 288 hours;

one laborer, 80 hours; one coremaker,

120 hours; making a total of 488 hours.

Taking 500 hours as a round figure, the

ratio is 1 : 2.4.

Chief Difficulties Encountered

The periphery finished, the assem-

bling of the rim and arm slabs was pro-

ceeded with, afterwards the mould was

dried by portable hot-air mould driers.

As a result, the top part of the mould
(the parts in loam) absorbed a large

part of the moisture from the lower

portion and became spongy; some of

the thin layers of loam buckled and
formed air pockets (Fig. 3, No. 2), and
were washed away by the metal; the

blacking did not stick to the spongy
surface, and thus the casting had a

rough and scabbed appearance.

A second trouble occurred at the

joints of the loam slabs,, often caused by
slow pouring. The expansion of the

sand on the periphery of the wheel, due
to radiation from the metal, caused
crushing at the joints and formed gross

defects at these points. It often hap-

pened also that the slabs, half an hour
after pouring, having absorbed the

maximum amount of heat from the

casting and expanding several inches,

broke the sand- at the joints still fur-

ther, which forced its way into the

pasty metal and thus formed a large

cavity at each joint (Fig. 3, No. 3). To
cure these serious defects, we proceeded

in the following manner:— (1) It is

sufficient to dry the bottom part mould
in the early stages, perhaps the first

day, or by the laborers of the night

gang, covering the rim and arms with

sheet iron; after blowing through hot

air for seven or eight hours, the mois-

ture is driven off, the sheets removed,

and the assembling of the rim and arm
slabs proceeded with; the mould drier

is again used for about the same per-

iod; the loam part does not then receive

the moisture from the sand. (2) The
edges of the slabs at the joints are bev-

eled, wedges are driven between them,

iron to iron, and their expansion has

then no effect on the joint. In addi-

tion, the speed of pouring, as we shall

see later, only allows a slight expansion

of the sand before the mould is com-
pletely filled (Fig. 3, No. 4).
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Fig. 6—The arrangement of the runners
and risers.
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Pouring

The casting is bottom run at the rim

(see Sketch 5) and with an expanding

ingate, which causes the metal to flow

easily on the sand of the runner. To
pour quickly at constant pressure

through a constant area runner causes

sand washing, the speed of the metal

increases heat radiation, burns the fac-

ing, and gives rise to scabs, etc.

It is well established that it is pos-

sible to pour a flywheel by using a sys-

tem of expanding runners, or in other

words a reduced pressure system (Fig.

3, No. 5). The author believes that a

20-ton flywheel ought to ibe poured in

one minute, and he has often poured

flywheels of 10, 12, and 15 tons in 44 to

50 sees.

It is important that the upper of the

mould be subjected to radiation from
the liquid metal for as short a time as

possible. The metal is poured from two
ladles holding 10 to 15 or 20 tons ac-

cording to the weight of the casting.

The metal is decanted from one ladle to

the other to ensure a homogeneous
mixture, otherwise, as already mention-

ed, there is a possibility of unequal

stresses being set up during contraction

which may cause cracks, particularly in

the arms.

In order to enable a large body of

metal to be emptied into the reduced

pressure runners, funnel-shaped runner

bushes are employed (Fig. 3>, No. 6), as

skimming bushes similar to No. 7 will

not take the metal quickly enough.

Loam Moulding a Sugar Cane Calender

Large calenders (Fig. 4) of 8% ft.

dia. x 6% ft. to 9M; ft. high and of gen-

erally thin sections (not more than 1

in.) are castings which require great

care to ensure success. It is impossible

to guarantee success with a sand mould,
owing to the friable nature of the sand,

and especially of the large surface of

the mould, perhaps 22 to 27 sq. yards.

In addition, the great height and the

speed of pouring cause disintegration

of the sand, the metal scouring the

walls of the mould strongly as it enters.

Loam moulding, therefore, offers a

more certain chance of success.

Mould faces in loam are not disin-

tegrated by the scouring action of the
flowing metal, and they are not burnt
so quickly when Mixture No. 2 loam
containing coke, which has a minimum
expansion, is used.

This sand is very refractory (not-

withstanding its high calcination loss

of 20 per cent.), it has a very hard sur-
face, very often at a thickness of M, in.

to % in., and more so at a thickness of

% in., which is the thickness that
should he used.

The gases easily escape, and it is un-
usual for the sand to wash in the run-
ner, even in the case of high pressures,
large bodies of metal and great heights.
The sand withstands the force of the
metal without crumbling.

For this kind of casting, loam mould-
ing is much quicker and, as a general
rule, may be taken as little more than

60 per cent, of the time occupied for

the same mould in sand.

Two essential features need to be ob-

served:

—

(1) The cast-iron rings in the core
(Fig. 4, No. 5) must be in one piece and
not cut on one side for expansion. These
rings made in one piece greatly

strengthen the core, but in order to per-

mit of the contraction of the casting

(2) they must be faced with straw rope
(Fig. 4, No. 6). This is absolutely nec-

essary, otherwise the resistance to con-

traction would crack the casting,

whereas when the straw is burnt a

space is formed between the ring and
the outer layer of sand which permits
free contraction.

Pouring the Calender
The casting is .poured from the top

by means of small ingates, well separ-

ated (Fig. 4, No. 8), the metal being-

poured into a trough (No. 9). It is

Fig. 7—A convenient casting pit.

necessary to keep the runner-bush full

and to pour as hot as possible, as the
ingates (No. 8) should not be larger
than 3-16 in. x 2V2 in.

The core should be rammed hard with
a pneumatic rammer, in the lower- por-
tion, to a height of about 20 in.; in or-
der to avoid run out at the bottom joint
a weight of 5 to 7 tons, with a fairly
large area, is placed on the layer of
sand rammed at the bottom, the rest of
the core being left free. This makes
an appreciable economy in labor. The
escape of the gases takes place with
great rapidity, which, in the case of
thin castings, is a factor of primary im-
portance.

In regard to the core the cast-iron
rings inserted in it make it very re-
sistant to the pressure of the metal.
Three hours after pouring the sand lay-
er (No. 11, Fig. 4) is removed, and the
rings (No. 5) are rapped with a light
hammer so as to detach from the layer

of sand; five hours after pouring a

groove is cut from the top to bottom of
the casting in the loam bricks (No. 12)
inserted for the purpose in the core.

This operation reduces the total core

thickness by half (No. 13), and gives

elasticity to the core, allowing the cast-

ing to contract naturally without strain.

Special Recommendation

The bottom ring (No. 4, Fig. 4)
should be entirely contained in the
print, at least 2 in. below the casting,

so as not to interfere with the contrac-
tion of the latter.

It is imperative that the core and the
mould be bolted to the baseplate, or
otherwise heavily weighted, as the
height from which the metal falls pro-
duces a serious head of pressure, en-
abling the metal to penetrate into the
base, forming a flash, which may lift

the core. The outside of the mould
must be rammed as hard as pos-
sible, otherwise there is danger of
bursting.

In Fig. 4 1 is a base ring; 2 covering-

ring for the collar and reinforcement
ring; 3 cover ring and support for pour-
ing through; 4 bottom ring for the core;

5 intermediate rings to reinforce the
core; 6 straw ropes; 7 top ring for
clamping the core; 8 runners; 9 pouring-

trough; 10 red bricks; 11 layer of sand;
12 loam bricks; 13 grooves cut in the,,

loam bricks three hours after pouring;
14 feeding head or riser; 15 layer of
loam (open grain); and 16 layer of
sand with coke.

The time required for moulding this
easting is 70 hrs. for one moulder and
an assistant.

Moulding a Large Marine Engine
Cylinder

Moulding a large cylinder in loam has
for its object production of casting of
regular thickness and free from defects.
By moulding in loam it is possible to
arrange the joints of the mould in all

the necessary planes, so that assem-
bling and coring up can be carried out
with the certainty of correct thickness-
es being attained, the various cores be-
ing secured by iron wires or bolts. In
a loam mould (Fig. 5) holes can be cut
for certain cores, such as for the pipes
(No. 8, Fig. 5), of which the core can
be inserted from the outside of the
mould so as to to unite with
the exhaust core, fixing it by a joint
and a wedge on the outside, which takes
a bearing on one of the mould grids.

The cylinder shown here would be
jointed in the following manner, so as
to secure the maximum facility for lo-
cating the cores and the parts of the
mould, adjusting the thicknesses and
fixing the whole by means of galvaniz-
ed hooks, wires, etc., to the interior and
exterior of the mould.

Contraction of the Mould
The mould would be built up on a

cast-iron baseplate (No. 1) made very
solid, not less than 2% in. to 3% in.
thick, and with a rim on the outer edge.
A cast-iron grid (No. 2) would bs at-

(Continued on page 37)
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Grey Iron Castings— Their Chemical Analysis
in Castings Made DuringCarbon Situation—High Sulphur

ine War—How it May be Reduced—Some Comments on Melting
in Cupola and Electric Furnace

By DR. RICHARD MOLDENKE

IN WORKING out problems in ma-
chine design the mechanical engin-

eer is constantly confronted with re-

quirements for those parts he wishes to

make of cast iron which make it nec-

essary for him to be informed upon the

latest developments of the foundry in-

dustry. Where to use a casting and
what metal or alloy to make it from
should be pretty well known by now,
but what class of cast iron to use and
what kind of a foundry to get it from
may be matters open to doubt in these

days of rapid changes.

2 Cast iron, with all its lack of homo-
geneity and consequent requirements of

large factors of safety, is nevertheless

of such variety in physical properties

that few engineers are familiar with
the many uses to which it can be put
satisfactorily. It may run from glass-

hard to dead-soft, from a condition of

biittleness to one of considerable tough-

ness and elasticity, appear silvery to

black in fracture, may be made acid-

proof and also yield to acid attack

promptly; and, strange to say, may ex-

hibit some of these diametrically op-

posite properties in the same casting.

Therefore, even though he depends up-

on the foundryman to deliver him the

kind of casting he needs, the engineer

should have some knowledge of the un-

derlying causes for the peculiar proper-

ties exhibited by cast iron when put in-

to the form of castings.

The Carbon Situation in Cast Iron

3 To understand the nature of the

complex material known as cast iron it

is necessary to go behind the returns of

an "ultimate analysis," as it were, in

order to get the "rational" analysis, or

the grouping up of the several ele-

mental constituents. Here it will be

seen that the total carbon is present in

two forms, part of it being- a mechanic-

ally mixed crystalline graphite and the

remainder being chemically combined.

Then there are iron silicide, phosphide

and sulphide, the last two compounds
being distinctly crystalline when pres-

ent in comparatively large proportions.

The amount, distribution and physical

condition of the graphite thrown out of

solution at the moment of set are the

more particular items of importance to

the engineer in connection with the

strength and machinability of the cast-

ing. While the total carbon of the met-
al is thi same throughout the mass, the

division into mechanically mixed graph-
ite and combined carbon will be such
that the highest proportion of the form-
er will be found in the center of the

section together with the least of the

latter form, and vice versa at the peri-

phery. Since the presence of combined
carbon in increasing proportion means
a corresponding increase in hardness,

the metal at the surface of a casting
will be harder than in the center. Fur-
ther, the oxide of iron formed through
contact of molten iron with a danip
mold surface and the fluxes in the
molding sand if not properly covered
with adhering graphite, on interacting
form an enamel which is very hard on
the cutting tool, and hence this should

be made to dig under the skin of the

casting and lift the surface metal away
as it cuts along under lubrication of the

graphite present, and not be allowed to

glide over the skin.

4 With the foregoing explanation of

the carbon situation in cast iron, and
remembering that graphite is in mech-
anical admixture only and consequently

is an element of weakness by cutting up
the continuity of the iron mass, it will

be understood that fundamentally cast

iron is a steel of given combined car-

bon content, with the other elements
present in much higher percentages

than one would expect in any steel. For
instance, if the percentage analysis of

the chips taken from the first eighth

inch below the surface of a flat plate

gave silicon 2.00, manganese 0.70, phos-

phorus 0.45 and sulphur 0.12; with
graphite 3.20 and combined carbon 0.30;

then that part of the plate was for

practical purposes a 30 carbon steel

containing much graphite, double the

usual sulphur and ten times as much
phosphorus as a steel ought ordinarily

to contain. The analysis for the car-

bons is advisedly given as representing

the first eighth inch of the flat plate

and not the whole of the plate, as would
be the case for the other items of the

analysis. The fact that the proportions

of the two forms of carbon vary from
surface to center conclusively shows
tlhat while the total carbon of a cast-

iron analysis may be perfectly reliable,

the items "graphite" and "combined
carbon" in such an analysis are worth-

less unless the actual point from which
the sample has been taken is indicated.

Considerations Regarding Chemical
Composition of Castings

5 So far as the chemical composition

of cast iron is concerned, it may be

said that silicon as the chief determin-

ing factor of the condition of the car-

bon present may run from as low as

0.35 per cent, in deeply chilled castings

up to 3.25 per cent, in the very lightest

of hardware and novelty work. The ab-

sence of silicon allows the carbon to re-

main in chemical combination with the

iron. As the percentage of silicon in-

creases the iron loses its power to hold

the carbon in combination and it is

thrown out as graphite at the moment
of set. The higher the silicon, the

greater the graphite percentage. A
factor affecting the silicon content to

be employed is the rate of cooling of

the metal when a mold is filled with
molten iron. The thinner the section

the greater the power of the iron to

hold the carbon in chemical combina-
tion in spite' of the silicon present.

Hence high silicon is necessary to pre-

vent thin sections from turning out
hard, and since the foundryman must
deliver his castings in condition to ma-
chine properly, he naturally regulates
the silicon of his mixture to care for

the thinnest section. He has the fur-

ther difficulty of contraction with
which to contend. Cast iron with the
carbon all combined—or "white iron"

—

has a casting contraction of hi in. to

the foot, whereas with the carbon all

as graphite this contraction (erroneous-
ly called "shrinkage") is only half as
much. If the foundryman were to aim
for strong iron with a reasonable ma-
chinability for the heavier sections of

the casting to be made (the blueprint

showing that these sections go under
the planer, etc.), making his mixtures
accordingly with high steel-scrap per-

centages and comparatively low silicon,

the thin rib and brackets of the cast-

ing would come out hard and brittle, if

not actually white in fracture, and the

greater contraction of these in cooling

from the molten state would cause bad
warping and internal strains. The
mechanical engineer should therefore

study the metallurgical side of the

foil:. dry requirements so that he may
design his work with the least abrupt
changes in section, avoid sharp corners

and distribute his metal to the best ad-

vantage— in other words, give the cast-

ing a chance.

The total-carbon percentage has
come to be a most important factor in

the iron-casting industry. Of recent

years the comparatively low-total-car-

bon iron made in the air furnace, and
called "gun iron" from its use previous

to the days of the steel cannon, has

been paralleled by cupola metal in

which great quantities of steel scrap

are added to the mixture. Even in the

air furnace the former long periods of

refining to reduce the total carbon are

shortened by adding all the way up to

30 per cent, of steel scrap to the mix-
ture of pig irons and home scrap. The
product gets the erroneous name of

"semi-steel" from those who are not

informed on the properties of this

grade of cast iron—for it is only a
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high-grade cast iron, with none of the
properties of steel. Its importance to

the engineer lies in the fact that the ul-

timate strength is nearly doubled by
adding the steel scrap and that the

comparatively cheap iron casting need
not be replaced by the more expensive
cast steel. The foundryman, however,
has a problem before him in running
these high-steel-scrap heats. Only the

best cupola and mold-gating practice

will yield castings free from blowholes,
cracks and serious internal shrinkages.
The silicon percentage must be watched
particularly, so that separation of

graphite and combined carbon may
leave the latter low enough for proper
machinability. The effect of low total

carbon (it may be brought down to 2.25

per cent., or just above the line of divi-

sion into steel), if the combined carbon
is kept normal, is to give an otherwise
lower graphite percentage. Necessarily
this graphite is finer in crystallization,

and there being less of it than normal,
the planes of separation in the solid

metal are smaller and fewer, hence the
greater strength. Moreover there is

much less phosphorus present as the re-

sult of the low phosphorus of the steel

added.

7 Manganese in the castings should
not be allowed to run below 0.50 per
cent, nor over 1.00 per cent, for normal
machinable work Phosphorus should
be as low as possible, considering the
pig irons that must be used, and for im-
portant and thick work had better run

below 0.40 per cent. Very thin cast-

ings, such as art and architectural
details in structures—which really cor-
respond to the "stove plate" of the
foundryman,, require very nearly 1.00

per cent, of phosphorus to come out in
perfect detail. Table 1 gives recom-
mended composition of castings for
many purposes. It is not wise for the
engineer to specify the chemical compo-
sition of the castings he requires, but if

strength is important it should be speci-
fied, according to the standards of the
American Society for Testing Mater-
ials.

Specialization in Iron Founding

8 The foundry industry is pretty well

divided up into specialized lines of
work. If the engineer needs chilled

castings he turns to the makers of

chilled rolls. Many foundries, however,
other than roll makers produce crusher
castings, balls for grinding, and shoes
and dies for stamp mills. Another im-
portant branch of foundry work is the
making of cylinders. For the highest
grade, foundries having air furnaces
should be selected, particularly if they
make a specialty of cylinders, piston
rings and the like, and these will be
found among the great foundry and ma-
chine works of the country building-

heavy machinery and engines (particu-
larly of the marine type). Castings to

withstand high pressures, such as those
of air, steam and ammonia, are made
by foundries specializing in air com-

pressors, pumps, refrigeration machin-
ery, and the general valve and fitting

trade. For light parts to serve for or-

namental purposes there are many
stove shops to which recourse may be
had. In general, however, where re-

ciprocating parts or sections of intri-

cate character and subject to severe
strains are required, it is safer to go
to the large concerns making well and
favorably known lines of product. The
foundries connected with such estab-

lishments have the proper facilities and
the trained men to undertake the work,
and will be in position to advise im-
provements in design to give the metal
a better chance for the purpose intend-

ed. Foundries of the class just mention-
ed usually have need of several mix-
tures of iron to supply the parts re-

quired for the line of machinery turned
out. Hence they usually run a few
charges of fairly low-silicon, high-steel-

scrap metal for such castings as air-

compressor cylinders, rolling-mill parts,

and other work of high strength and
density. The next charges may then
care for ordinary machinery castings,

and finally a few extra soft or high-
silicon charges may care for pulleys

and the very light-section product.
Sometimes the process is reversed, all

light, soft work being run first and the
harder classes at the end of the heat.

9 On account of the lack of elasticity

and its massiveness, cast iron is ideal

for frames for machinery of all kinds,

and as it can be locally chilled to give

TABLE I RECOMMENDED ANALYSES FOR VARIOUS CLASSES OF CASTINGS

Castings

Light Medium Heavy

Si Mn s P T.C. Si Mn S P T.C. Si Mn s P T.C.

2.00
2.50
1.90

75
60

0.70

05"
06
08

20i

0.75
50

3 25*
3.75
3.40

1 50
2.25
1.50

65
2 00

75
1 75
2.00

1.25
0.70

80
20

0.75
501
75

0.80

05"
0.08

09
08
08*
15*
10
06*

' 0.20*
0.70
0.40
0.20

40*
40*
50
20*

' 3.25*
3.50
3.25
3.50
3.25*
3.751
3.50
3' 50*

k 1.00
2.00
1.00

1.25
80

0.90

0.05*
0.10
0.10

' 20*

0.60
0.30

' 3 25*
3 25Agricultural

Air Cylinders 3 00

2 25 0.65 •0 08* 40* 3.25*
0.50
1 50

0.501
0.80

0.15*
0.12

0.40*
0.40

3.75f
3 25Bedplates 2.00 70 08 60 3.75

Car Wheels 65 0.50
1.00

0.08
06*

0.35
0.20*

3 50
Chilled Castings. . . , 3 50*
Chills 1 00

1 00
1.50

50
1.00
60

05
04
05

0.20
0.20
0.20

3.00
3.50
3.00

80
1.25
2.15

1.25
0.80
0.50

0.06
0.06
0.06

0.20
0.20
0.50

3 25
2 75

Dynamo Castings 2 50
3 00

50
50

05
03

75
60

3.75
3 75

3 26
2.75
2 00
2 00
1.50
2.00
2 15
1.50
2.00
2 50
2 00
1.50

50
60
80

0.60
70

0.80
0.80
0.80
0.60
0.60
0.50

0.05
0.08
0.06

06
12

0.06
09

0.09
04

0.05
05

0.50
0.50
0.20

40
0,50
0.50
0.30
0.60
0.20
0.20
0.30

3 50
3 50
3.25
3.25
3.50
3 50
3.00
3.50
3.25
3.50
3.25

1.75 1.00 o.io 0.40 3 00
Fire Pots, Grates 2 25

2 00
2 40
2 40
2 00
2 25

6 60 05 20
50
70
CO
40
70

3.50
3.50
3 75
3.75
3 25
3.75

Fly Wheels 0.50
60
60
70

o eo

05
10
05
08
08

1.25 0.70 0.08 0.30 3 25

Gas-Engine Cylinders.- 1.25
1 50

0.90
1.00

10
0.10

0.20
0.50

2 85
3 25

1 .00 0.60 0.05 0.30 3 00
2.50 70 08 0.80 3.75

2.00
1.50

0.80
80

'
0.06
0.05

0.20
0.40

3.25
3.25

1.50
1.00
1.25
1.50

1.00
1.00
0.80
1.00

0.06
0.08
0.06
0.10

6.20
0.20
0.20
0.50

3 00
2 85

Ingot Molds 3 75
2 50 GO 08 0.70 3.75 2 00

90
2 25
2,00
1 75
2.15

0.80
1.00
0.70

80
80

0.60

0.09
0.10
0.08
0.08

06
0.07

0.60
0.20
0.80
0.70

50
0.60

3.50
3.00
3.50
3.50
3.25

3 25
Mine Wheels

2.75
2.25
2 00
2 40
2 25

0.60'
60

0.70
50

0.70

06
06

0.05
0.05
0.06

90
0.80

60
70

0.80

3.75
3.75
3 50
3.75
3 50

Pipe (Water) 1 50 1.00 0.10 0.60 3 50
Piston Rings

3.50 1.90 0.70 0.09 50 3 25
Radiators
Rolls (Chilled) 0.80

0.60
80

0.80
0.60
0.80

201

0.06
0.08
0.10
0.09
0.08
0.08
0.25*

0.40
50

0.60
40

0.80
0.40

75*

3.25
3. SO
3.50
3.50
3.50
3.00
2.50f

1.00 0.08 0.30 3 00
2.60
2.25
2 00
2.50
2.25

50
60

o eo
0.50
o.eo

06
08
08
06

0.07

60
80

0.50
1.00
0.50

3 .75

3. 75
3.50
3 75
3.25

2.40
2 00
1 60
2.25
1.75
0.75*

Soil Pipe
1 25 1 00 0.10 0.30 3 50

Stove Plate

1.25 1.00 0.09 0.30 2 85

*Below. tAbove.
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splendid wearing surfaces where need-

ed, built-up structures of several ma-

terials can be avoided. The reduction

in the total carbon through steel addi-

tions to the mixture can be carried to a

point when the chips taken from such

a casting curl up almost as well as

those from hard steel, and hence such

metal serves very well where it is not

essential that steel be used.

Recent Tendencies in Gray-Iron
Foundry Practice

10 A few words on the more recent

tendencies in the production of gray-

iron castings will not be amiss. The
passing of the war has given us time

alize more fully the train of evils

that have been its legacy to the foun-

dry. A cataclysm such as this cannot
but have disorganized everything it has
touched, and so the foundry is manned
to-day by operatives giving but part of

the output of previous days, the char-

acter of the work is itself poorer, cor-

rective measures are impossible of ap-

plication, and kence the industry is far

behind the presenl demand for castings.

Until labor seeks work, conditions will

be no better, and prices are the rule

which take into account all kinds of

eventualities. So much for the operat-

ing end. On the technical side matters
are just as bad. While there was a

tremendous expansion of other indus-

tries due to war demands, the foun-

dries simply pushed production to the

utmost consistent with ability to get
raw materials and men. Impossible
prices for pig iron resulted in the use
of so high a proportion of scrap in the

mixtures that when the castings made
during this period of stress eventually

land into the scrap piles of the coun-

try—probably within the next twenty-

years—a serious problem of very nigh-

sulphur and oxidized iron will confront
the foundryman. Instances of 90 per
cent, scrap in the mixture were common
and castings with over 0.20 per cent,

sulphur equally so.

11 The problem will have to be fac-

ed, and there are two possible solutions.

The method heretofore employed in

such a case is the increased use of pig

iron in the mixtures. Before the war
the common practice was to use not

over 40 per cent, scrap with 60 per cent,

pig. Now it is reversed. Consequent-
ly, instead of havn.g the sulphur run
about 0.08 per cent, maximum in im-
portant work, it is more nearly 0.12 per
cent. Ordinary work to-day touches
0.18 per cent, without much comment.
It is true that even a higher sulphur
content will not militate against raa-

chinability provided the melting prac-
tice is of the very best, but the castings
are more subject to danger from shock
and casting strains.

12 The other method for correcting
(lie higl>sulphur tendency in daily

work at present and for that to come,
would be a desulphurization process.

Until very recently no method of this

l i was available, but fortunately the
• ric furnace has been drawn upon
foi' this purpose and is doing the work

with complete satisfaction. Instead of

melting t.e charges from the cold state,

as is the case in electric-steel develop-

ments, the regular cupola method is

employed and the molten metal is

transferred into an electric furnace

having a basic lining. In this way the

heavy current variations are avoided

and by taking advantage of the com-
paratively cheap cupola-melting cost,

that of the electric furnace for refining

only is very materially reduced. It is

a question whether more than a quarter

of a cent, is thus added to the cupola

melting cost per pound of metal "du-
plexed" where current is cheap.

13 Molten cupola metal with pos-

sibly 0.12 per cent, sulphur may thus

be brought down to about 0.05 per cent,

and even lower. Moreover, the metal is

highly superheated—cupola metal it-

It' is intensely hot as compared with

furnace iron—and thoroughly deoxidiz-

ed. The castings made are therefore

much better and sounder than the or-

dinary run, equaling charcoal-iron

castings made in the air furnace. The
first cost of the installation is high but

soon pays for itself in the quality of

work turned out. While developed dur-

ing the war period it is none the less a

logical sequence in the world advance
of the art of making iron castings, and
should be welcomed as a satisfactory

way out of a very bad situation ahead,.

14 In conclusion, the mechanical en-

gineer is urged to turn his attention

mere specifically to foundry operation.

The technical staffs of all the foundries

of continental Europe, from manager
down to assistants in the several pro-

duction and testing departments, are

all graduate engineers. The conse-

quence is that castings are made strict-

ly for the purpose intended and not

merely to get by the machine shop
safely, as is unfortunately so often the

case here. Close co-operation between
men trained in the science with those

trained in the art of making castings

can result only in good.

PROPERTIES OF SEMI-STEEL
We have not read so many complaints

during the last year or two about the

non-progressiveness of the foundry,
says the Engineering World. The fact

is that the foundry industry has become
very enterprising and has made greater

advance since 1914 than almost any
other department of engineering. It is

not that there is very much that is

quite new to record, says the Common-
wealth Engineer, but rather that there

has been a wonderful development of

processes that, while introduced a long

time ago, have not until recently been
exploited to the fullest extent. Die
casting, for instance, is at least 40

years old; the malleable process has

been in use for a long time, although
less than 200 of our 3,000 foundries

nroduce malleable castings, anJ Ameri-
ca is far ahead of us, and semi-steel

which has come into prominence of late

has been tried out in many quite small

jobbing foundries, admittedly in a hap-

hazard fashion, for very many years

Exact knowledge is indispensable to

the successful production of semi-steel,

which, taking its qualities into consid-

eration, seems likely to contest the

field with malleable iron castings where
strength is required at less cost than

for steel castings. It is much strong-

er than cast iron, more homogeneous,
therefore less porous, and it offers

greater resistance to wear. The mix-

ture may be described as one of 10-25

per cent, of steel added to ordinary

grey iron. The very greatest skill in

cupola operation is necessary to get

good results, and although the Ameri-
cans have paid greater attention to the

metal than we have done, it is being

used increasingly for high-class work
where sound metal is indispensable. The
electric furnace is very valuable in

foundries producing semi-steel because
scrap can then be successfully used.

With regard to the physical and
chemical properties of semi-steel, much
depends, of course, on the mixture, but
it has been calculated that the strength

above that of ordinary iron is from 25

to 60 per cent. Tests have proved
that with a 10 per cent, steel mixture
the average transverse strength is 2,900

lb., as against 2,252 lb. It has been
defined as a decarbonised cast iron. Its

composition chemically limits both
phosphorus and sulphur to 0.15 per
cent, maximum, and the carbon to 3.2

per cent., of which 20 per cent, should

be combined carbon.

There is still room for a great deal

of experimental and research work on
semi-steel.

PORTABLE CRANE
A new industrial portable crane has

been placed on the British market re-

cently. This crane is electrically oper-

ated and can run in and out through
the doorways of warehouses and stock-

rooms and can be placed alongside a

motor truck or railway car, that re-

quires to be loaded or unloaded in the

shor'.est space of time. It has a jib

type of crane which is mounted on a

"runabout" chassis, without the usual

turntable arrangements. That is to say,

that the crane is rigidly attached to the

chassis and always remains in the same
relative posi ion to it. Motive power
is supplied by storage batteries to e'.ec-

tric motors. The two steering wheels

can be turned so that the whole crane

will revolve by power about its own axis

without any motion of translation. The

capaciy of the crane is 1,500 pounds,

at a radius of ten feet in any position

in the circle, with a height of hook of

twelve feet. The crane is guaranteed

to sustain an overload of 25 per cent.

The overall width of the apparatus i>

six feet. It rotates in a circle of 6

fee1
3 inches in diameter. The weight,

including the drive, is about three tons.

The cr?ne can travel at a s>peed r>f

about 300 ft. per minute and will ho'st

at a speed of twenty feet per nv ,1
"' p .

and slews at the rate of 2% revolut'ors

a minute.
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Apprentice Course on Brass Foundry Practice
Must Begin at the Bottom and Work Up—Copper the Earliest

Known Metal and Still the Base on Which Non-Ferrous Metal is

Founded

The founding of metals, as I have en-
deavored to show, in my papers on an-
tiquity which have been published in

these columns at different times, dates
back a few thousand years, but "man"
struggled along for countless ages
without it until he finally discovered
that it filled a place which had hither-

to been unfilled.

That copper was the first metal to

be brought into service, goes, without
much argument, although there are

those who contend that there is evi-

dence to show that iron was used at an
equally early date. It is doubtful, al-

though possible, that iron existed long-

ago and has all been eaten away by
corrosion or oxidation, but there cer-

tainly is nothing to back up such a

contention.

The 'history of copper, or of any othei

metals for that matter, would be of lit-

tle real value to the foundryman who
wants modern practice were it not for

the fact that the whole fabric of met-
allurgy and founding is woven into this

beginning. The evidences which I have
been endeavoring to bring out from the
antiquities displayed in museums, of

edge tools made from pure copper,
would certainly seem sufficiently con-
vincing that copper was the only metal
in use at one time, else why would a
soft metal such as it be used, if a metal
capable of being hardened was avail-

able?

The belief that hardening of pure
copper is a lost art which was once
practiced is denied by those whose
business it is to gather up antique
specimens for the museums. It is

claimed by these authorities that no
speciman now in existence is any hard-

er than ordinary copper.

The metal, zinc, which is used as a
hardening alloy for copper, >has not

been known to mankind for a very long
period, but it was, of course, in exist-

ence, and the theory is advanced that

the ancients, believing that they were
hardening the copper by a heat-treating

process, were in reality alloying it with
zinc, by case hardening it, as it were,

in clay which was impregnated with

zinc oxide.

We know that carbon can be intro-

duced into soft wrought iron 'by the

case-hardening process after it has
been machined, making it possible to do
all the machine work on the soft piece

and then have it hardened afterwards.

This may possibly be the way in which
copper tools were hardened unbeknown
to those who were doing it. Certain i f

is that soft copper cannot be anything
but soft copper unless something else

is introduced to harden it.

By F. H. BELL

The same holds good with cast iron

and steel which could not be hardened
were it not for the fact that they con-

tain foreign matter such as carbon
which is changed chemically by sudden
cooling. Remove the carbon from cast

iron or steel, and it will not be affect-

ed by cooling. This is most likely the

case with the copper which had ab-

sorbed zinc. Pure copper tools were
embedded in clay wihich they did not

know contained zinc, and after being

kept hot for a length of time, they

would come out harder than they were.

This, of course, is only a supposition,

while there is the possibility, that they
did know that the clay contained a

hardening mineral, and then there is

the other possibility that there never
were any hard copper tools, since none
of them are to be found to-day, and
since iron and steel drove copper off

the market as a material from which to

make edge tools.

Copper

Believing- copper to be the pioneer of

all the metals, and believing that it

cannot be changed constitutionally by
any other means than by the introduc-

tion of some other material we will

endeavor to build up the brass foundry
business of to-day on this foundation:

Copper is the one metal whidh is

found in large quantities in a compara-
tively pure state, in which state it is

known as "native." This is probably
the reason why it was the first to be
known and used.

Nomenclature

In olden times the Island of Cyprus,

in the Mediterranean Sea, was the chief

source of supply of the metal, and it

was from this that it derived its name,
being first known as cyprium. after-

wards Latinized to cuprium and later

to cuprum, which is still the recognized

technical name; the chemical symbol
being cu.

Copper, in its pure state, has not

been used for the production of cast-

ings to any great extent, for the rea-

son that it can be made stronger, hard-

er, tougher, and in fact, better in most
every respect by being alloyed with
some other metal or metals. There is

a strong possibility, however, that much
of the brass spoken of in the Scripture

wras simply copper, although copper is

mentioned in one and only one place in

the Old Testament. Ezra, 8th chapter,

and 27th verse, in describing the build-

ing of the new temple at Jerusalem to

take the place of the one destroyed by
Nebuchadnezzar, mentions among the

goods returned by the king of Persia,

"twenty basins of gold of a thousand

chains, and two vessels of fine copper,

precious as gold." Now while thi« is

the only place where copper is mention-

ed, it was in all probability, not pure

copper at that, but an alloy which was
intended to imitate gold.

Pure copper castings, as I have al-

ready said, are not much called for, and

if they were it is a very difficult pro-

position to produce them on account of

the strong affinity which copper has

for oxygen. Melted copper, no matter

how rapidly handled, will oxidize on its

way from the crucible to the mold, and

the oxidized metal will show in the

castings.

Electric Requirements

There are, however, places where

pure copper castings are desired. In

electric machinery there are castings

which should be pure copper to give the

best results, as pure copper is a better

conductor of electricity than any of its

alloys. The drawback has been that

unless some other material was added

to deoxidize the copper it would produce

castings with oxide spots which were

more injurious than an oxidizing agent.

As a consequence, zinc has been used in

the proportion of two pounds of zinc to

one hundred pounds of copper. This

has the desired effect in cleaning the

metal and does not lessen its conduc-

tivity to a very great extent. A more
recent method is to use silicon in the

proportion of 1% which does not change

the chemical analysis nor effect the

conductivity. Magnesium in a very

small proportion is also an agent which

will ;be described later.

Before proceeding with the subject

of copper and its alloys it would be as

well to look into what has to be accom-

plished and then see how to accom-

plish them. It would also be in or-

der to settle upon a name for the com-

positions which will be made from the

various metals.

Ferrous and Non-ferrous

Founders long ago decided that iron

was in a class by itself while the other

metals were in another class. Iron, in

chemistry, is known by its Latin name
"ferrum" and any metal which is not

in the iron or "ferrous" class is known
is "non-ferrous." This expression is

commonly used when speaking in a gen-

eral way and we will use it for the

present.

Castings made from non-ferrous met-

als are used in some instances where
great strength is required, in others

where wearing qualities are essential,

still others put antifriction as of most
consideration, while again color is of

prime importance. Springs are some-

times made of brass, or I should have
(Continued on page 30)



28 CANADIAN FOUNDRYMAN Volume XIII

Useful Hints for the Pattern Maker and Molder
Hints Whereby the Pattern Maker May be Enabled to so Con-

struct His Work as to Work Most Advantageously for the

Men in the Foundry

By J. DRINKWATER

MOST patternmakers and foun-

drymen in the course of years

accumulate a great many useful

workshop hints which are valuable not

so much as set methods of pi-ocedure but

as sign posts. Thus a wrinkle, while in

principle remaining the same, may be
modified in many ways to suit the par-

ticular job. The hints outlined in this

article comprise but a very few of those
as sign posts. Thus wrinkle, while in

indeed the ground is so vast that it

could not be covered in an extensive

series of articles but the writer has
found these hints useful and many of

them are not as widely known as they
should be.

Dividing A Mould

It is often necessary to accurately
divide a swept up mould for wheel
work and also for other purposes, and
Fig. 1 represents a very satisfactory
way of doing it. It is not suggested of
course that it would be economical to
make the necessary tackle if only one
casting was required and there was no
possibility of similar orders being re-
ceived, but it is a very exceptional
foundry which cannot find, if not reg-
ular, at least frequent use for such a
device. B represents a cast iron wheel
with a boss which is bored to slip over
the spindle. The periphery of the wheel
is chalked and divided at the pattern-
maker's bench either with a scriber or
with a pencil into the number of teeth
rite, etc., which are required on the
casting. A metal pointer is then made
similar to A and clamped to the strickle
as shown. To divide the mould the
strickle is moved round, the pointer in-
dicating each division. A very accurate
result is obtained.

Strickling Small Cores
All wood strickles are very clumsy for

small cores, and for this reason core-
boxes are more often made than they
need to be. At Fig. 2 is shown one way
of making a very satisfactory strickle
for a small diameter core. B is made of
thin iron plate and is screwed to the
end of the strickle. This would not be
at all satisfactory for large cores of
course. As will be observed the spindle
has several holes bored in its length
which allows it to be used for various
heights of cores. It is only necessary to
have one spindle and as the pattern-
maker knows its thickness he allows for
it when making the board. The core-
maker sweeps up the core in an iron
plate with a suitable hole bored to take
the end of the spindle which shou.d be
turned or carefully fitted to shape.

Another Strickle Wrinkle

Fig. 3 shows a strickle which would be

used for pipe or valve work. Some pat-

ternmakers run the grain of the timber

at right angles to the strickle as shown
in the sketch with the result that the

V
B

urn

strickle breaks when the coremaker is

using it. By making the grain as

shown and fitting a top bar a really

strong strickle is obtained. An improve-

ment to a strickle of this kind is indi-

cated at A. By screwing a piece like A
to the board the coremaker can work

with confidence, and there is no danger

of the core coming out smaller han a

half diameter owing to the board being

held off the square. This tip is of

greatest value with large cores and

where it is adopted saves a great deal

of vexatious annoyance. Further it is so

simple and easily done that for the core-

maker's convenience alone it is worth

while.

Cone Centre for Bevel Wheels

The drawing of the teeth centres on a

mitre or bevel wheel presents difficulty

to the tyro. One good method of doing

this is to place a surface gauge on the

lathe bed after the work has been turn-

ed, divide a diameter, and then mark

the centres with the gauge scriber. An-

other equally good method if a surface

gauge is not available is to turn a hole

in the centre boss of the pattern and in-

sert a pin with a tapered point which is

the apex of the cone.

Centre Line on Cylinder

When a sand pattern is used it is al-

ways necessary in order to determine

the correct position of ribs, flanges s

bosses, etc., to draw longitudinal lines.

The simplest method of doing this is

clearly shown at Fig. 4- Two pieces

A. A. made of 1-inch timber are got out.

The length of these pieces is immaterial

but the top edges must be at righ^ angles

to the centre lines, and the circles which
fit on the cylinder diameter must be very
caiefully finished. By balancing winding
strips on the tops of these pieces and
"sighting," points can be transferred to

each end of the cylinder, af'er which
a centre line can be drawn from end to

end, radial square being used to draw
centre line on the ends.

Turning a Straight Barrel

After the lagged barrel has been
placd between the centres a small

length, say 1 inch at each end should
be turned to the finished diameter. We
can then plane through at a joint, col-

our with crayon and turn down- This
method saves the continual use of a
straight edge.

Old Castings As Patterns

A great deal could be written, and in-

deed has been written, for and against
the use of old castings as patterns.
There are times when a casting is very
urgently wanted and there is no time to

make a pattern. On such occasions
good castings are obtainable from the
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old casting's if a little ingenuity is ex-

ercised. If the moulder has to use a

casting 'as a pattern it is of course more
difficult to ensure accurate thickness of

metal but as a rule even when a cast-

ing" is made from a new pattern the thick-

ness of the metal varies slightly, and
when an old casting is used a,s a pat-

tern this error may be doubled. In the

valve shown at Fig. 5 the branch can-

not be moulded on the joint because of

other branches- It cannot be drawn from
the joint of the mould so some means
has to be devised of getting it out. If

the casting is sawn through behind the

branch flange a pattern flange with a

print screwed to one face and a piece
of the same thickness screwed to the
other face to serve as a dowel is satis-

factory. (See B) The moulder can then
draw the body and take away the flange
in a loam cake.

A Simple Bar

In making small valve patterns out of

soft wood a dovetailed mahogany or
other hardwood bar is often fitted on the
face or joint of the pattern to prevent
its warping. Quite as effective is the
method of boring a hole right across the
pattern in the rough with an auger bit

and driving a hardwood dowel through.
It has not the disadvantage of the soft
wood shrinking more than the hard wood
and leaving an open or "rocking" joint.

A Turning Hint

When turning cylindrical patterns in

halves great care has to be taken to en-

sure that the centre plates are accurate-

ly screwed on the ends of the pattern
in order that exact halves may be ob-

tained. It is qui^e customary to have
a trial turn and then take out one half
of the pattern and test with callipers.

It is much simpler to gauge a few lines

from the joint as shown at Fig. 6. A
glance is then -sufficient to show whether
the job is out of true. Some craftsmen
instead of gauge line inscribe a few
circles but "hese are not quite as accur-
ate as lines.

Jigs

For fitting branches, brackets, etc.,

various devices can be used in the pat-
ternshop which save time and hard
work. One of these is shown at Fig. 7
D and E are plan and elevation of a
dome shaped pa tern on which two feet
have to be fitted as shown. There are
several ways in which this can be done.
Some patternmakers would simply bed
down each bracket separately, a method
which is not only tedious but seldom
satisfactory An improvement on this is

to fasten both brackets to a board and
fit them at one opera ion but this is also
a rule-of-thumb method only permis-
sible when dealing with very irregular
shapes. When it is possible at all, and
in most cases it is possible, a jig should
be used, for defining the shape. Fig. 7
represents a quick me hod which is ap-
plicable to many jobs, such as branches
and bosses on cylinders, etc. It is also
suitable for shaping the ends of core-

boxes. The two brackets in the case

under consideration are screwed down to

a board on which centre lines are drawn.
At ention may be drawn to the centre

pin A and the outer support B. It is

possible of course to roughly shape the
brackets before using the template C.

The best way to use this jig is to finish

one bracket completely, roughly draw
the other from it, and then change over

the board B. If care and accuracy are
observed the brackets should find their

position on he dome without any extra
fitting having to be done.

Drawing Off Segments

Generally a great deal of time is

F,^. 7

Fi$. 6

wasted drawing off segments separate-

ly with a template- When the template

is cut at the bandsaw the board from
which the segments are going to be

taken should be cut into pieces the same
length as the segment. One breadth of

segment may be drawn off and the piece

stitched to other four or five pieces

likewise stitched together. Thus in-

stead of each segment being cut inde-

pendently at the bandsaw the one cut

will give five or six segments as the

case may be, another advantage being
that they are more uniform in shape

than if separately cut.

From Round to Square

Fig. 8 a small pipe running from a

diameter to a square is such a job. It

is obvious that the shape at the back of

flange A is not a diameter nor the shape

at the back of flange B a square- A
simple method of making this pipe is to

cut the timber the distance between the

flanges. Dummy ends of the same
thickness as the flange are now screwed

on. The correct shape should be de-

scribed on each face and the shape work-

ed from end to end. When this is done

the dummy ends can be removed and the

flanges screwed on. A square and a

round print can be fixed on each end
respectively.

This method is very convenient when
making spread branches, that is branch-

es which are a diameter at the flange

but break into an oval or square or ob-

long chest

Sandpapering Jigs

Many ingenious devices may be em-
ployed for sandpapering work both at

the disc and the spindle machines. In

Canadian Foundryman some time ago an
interesting description was given of jigs

suitable for grinding wheel teeth to

shape- At Fig. 9 and 10 are shown two
very useful guides. If the disc machine
has an iron table it is very convenient

to fit a wooden table to it in order that

jigs may be easily fixed. Fig. 9 shows
how segments may be ground to exact

shape. This is usually a trimming ma-
chine job but it can be done equally as

well at the sandpapering machine. The
piece B need not be more than 1 in. or

1% in- thick. A represents he segment.
Fig. 10 shows a way in which small

pieces may be planed; B. B. being stop-

pers while A is a strip screwed at the

back edge of the guide as a grip.

A Handy Screwdriver

Every patternmaker—and moulder
also for that matter—knows the diffi-

culty of taking out screws which are

rusted in. A 3 ft. long screwdriver may
be used and heat may be applied in vain.

The use of the hammer invariably re-

sults in the screw heal being broken off-

Perhaps the most valuable type of

screwdriver for general foundry work is

one on which a square is forged near
the end. (Fig. 11) Pressure can then
be brought to bear on the handle of the
screwdriver and a suitable spanner
(wrench) fitted to the nut. The most



30 CANADIAN FOUNDRYMAN Volume XIII

I

Ti$ 9

obstinate screws will usually yield to this

valuable tool, which any blacksmith can

make in a few minutes.

Planing at the Circular Saw

In many pattern shops that have

neither planing nor corebox machines

much labor is often wasted scooping

out the inside or concave faces of staves,

etc., with crank gouges before finishing

off with the round sole plane. If there

is a circular saw in the shop the follow-

ing simple expedient is economical, and

in the hands of a careful workman quite

safe. The saw must be well set and

sharp. The saw table is raised so that

the teeth are just showing above it; then

an improvised wooden fence is clamped

to it at an angle which either by trial or

setting down the saw diameter and the

diameter of inside of stave on a shop

board and projecting is found correct: a

prospective view of saw looking along

the fence would give a radius equal to

the radius of the inside of the Stave.

Of course the fence (or fences if it is

necessary as in the case of narrow staves

—to place a separate fence on each side

of saw) would be so fixed that the stave

being placed against it, the centre of the

stave would strike the vertical centre

line of the saw. The saw is now start-

ed and the stave held well down by the

workman and pushed along the fence.

After each "cut" the table may be lower-

ed % of an inch or less for the next
cut. If the operation is carefully ex-

ecuted, the work will require little

finishing with the plane-

A One-Fitch Length Worm
The writer at one time had many pat-

terns to make for screws the length of

which were the. same as the pitch and
sometimes less. These screws are used
as conveyors for all sorts of purposes',

and the pi'ch is of necessity extremely
coarse. There are several ways in which
the job can be done but the most econ-
omical is that shown in the accompanying
illustration, Fig. 12. The first operation

Fig 10

is to turn the diameter at the root of

the tooth, then two half bushes fitted

over this as shown in A Fig. 12. This is

replaced in the lathe and turned to the

diameter of the face of the screw then

the pieces are removed. Paper templates

can then be drawn for both the inside

or root of the tooth and the face of the

tooth. It is then quite a simple ma ter

to cut out roughly at the handsaw and

finish at the bench. B Fig. 12 gives' a

view of the finished screw. The same
quick method of course may be adopted

for an ordinary worm with any number

of teeth, although for a standard pattern

it is not as strong as a worm built or

cut out of the solid.

Breaking Out Half-Lapped Frames

In marine shops and indeed all shops

where work of a large character is made,

the construction of half-lapped frames

constitutes a considerable proportion of

the work of the shop- Instead of laying

the rails on the trestles on the bench

side by side, setting the compasses and

drawing them off separately, all the

cross rails should be clamped together

and all the long rails likewise together.

It is a simple matter, then, after mark-
ing off the top rail, to square down the

sides, separate the rails and square over.

If there are a number of frames the

same size of course all the similar ones
may be drawn off at once. The saving
of time in drawing frames off like this

can o-nly be appreciated by one who has
tried both ways. Incidentally it may be
mentioned that half-checks should never
be tight, indeed in long frames that are

not to be painted it is advisable to leave

an allowance for the timber swelling

when placed in the damp sand.

The difficulty is to know where to stop

when writing about workshop tips. We
have outlined just a few useful ones in

this article and at another time with the
editor's permission the writer may have
the pleasure of passing more informa-
tion of this kind along.
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APPRENTICE COURSE ON BRASS
(Continued from page 27)

said, of non-ferrous metal. These have

to be made of metal which will bend,

and return to its proper place. Other

mixtures are called upon to resist the

action of acids while others must be
able to resist pressure. All of these

and many other characteristics have to

be arrived at through the manipulation

of the different metals.

Physical Qualities

In order to arrive at the proper an-

alysis, we must first learn what pro-

duces the proper physical qualities and
then by recording what was used to

produce this we know what to use in

the future. This is the chemical con-

tact. If we have a piece of casting

which shows satisfactory results and
we do not know its chemical contents,

we have it analyzed by a chemist

and his finding is the chemical analysis,

and by this means we know how to pro-

duce what someone else produced to ac-

complish the required results.

Stress

Castings, when put to use, are sub-

ject to what is known as stress, which
is to say that the work which they are

called upon to do may be such as to

subject them to any of the duties to

which I have already alluded. For in-

stance the engineer may call for a cast-

ing which will come up to a certain

standard, and in expressing this he
specifies the stress which it will be

called upon to stand or resist. The
foundryman in turn has a different

expression with a different meaning.
He produces a casting with a certified

strength. Stress and strength are fre-

quently confused by ahle writers, but

they have distinct meanings. Stress

is what the casting must resist, while

strength is its ability to resist this

stress.

(To be Continued)
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SELF-ALIGNING BALL-BEARING
PILLOW BLOCK

The essential features of a pillow

block that has just been placed on the

market are the double ball bearing
hanger box and the self aligning pillow

block. Both the end and radial thrust

is taken by the balls. The bearing au-

tomatically aligns to compensate for any
variation between the bed on which it

rests and the position of the shaft. The
inner ring is made very wide, in order

to give the bearing a firm seat on the

shaft and to afford a greater support to

it. Special provision is made for pre-

venting the escape of lubricant or the

entrance of dirt. The block has no

bolts, screws, or adjustments. It is se-

cured endwise on the shaft by the

means of two collars fitted with set

screws. These collars have lugs which

engage corresponding slots cut in the

wide inner ring of the ball bearing.

These pillow blocks may be easily in-

stalled. The spherical seat in the pil-

low block and the ball on the box per-

mits the whole unit to align with the

shaft. These pillow blocks are manu-
factured by the Fafnir Bearing Co. of

New Britain, Conn.
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Canadian Graphite to Lead in the World's Market
Ceylon Mines, Which for a Century Enjoyed a Virtual Monopoly,
Practically Exhausted—Canadian Product Equal in Every Res-

pect—Flotation Process Makes Production Profitable

By H. P. H. BRUMELL, Buckingham, Que.

C~>

RAPHITE is a mineral and an al- automobiles. No glamour attaches to confined to crystalline rocks of pre-Cam-
--lotropic form of carbon of which it as in the case of the precious metals brian age or metamorphic crystalline
-* charcoal is the lowest and dia- yet it is probably a much greater es- rocks of a later period, thus the dis-

mond the highest form. It is crypto- sential than either gold or silver, nor seminated graphites of Canada and New
crystalline, steel grey to black in color, has any substitute been found for it in York states are of pre-Cambrian age
lustrous, lubricous, sectile, very soft and its principal uses. It is absolutely es- while that of Alabama occurs in highly
has a specific gravity of from 2.1 to 2.3. sential in the melting and moulding of metamorphosed sediments of the Car-
It is also highly refractory and has high most metals, in electricity, certain lub- boniferous series. For the purpose of
electric conductivity. rication, lead pencils and stove polish, this paper consideration of the crystal-
The mineral is known under three and is used in a variety of other pur- line variety only will be had.

names: graphite, plumbago and black- poses, the proportions entering into the Crystalline graphite occurs in corn-
lead, which are used in the trade to dis- various trades being approximately as mercial quantities outside of Canada in
tinguish the three different forms in follows:— Ceylon, Madagascar, Bavaria and in the
which it occurs, thus: the word graphite Crudbles and refrac tories 65% United States - In Canada the deposits
is used for the flaky product derived Lubricants 10% are in Central and Eastern Ontario, in
from disseminated ore plumbago for the Foundrv facings' and' 'stove polish 10% Labelle and Argenteuil counties, Prov-
crystalhne material filling veins or pock-

Pencils . 7% ince of Quebec, and on Baffin Island, the
ets, and black-lead for the earthy or so pa;nts gl% largest and most important being locat-
called amorphous variety. According to q^^ uses

'

' 5% ed in Buckingham township, Labelle
the country of origin the trade also uses county. Criticizing the foregoing oc-
the three synonyms, thus: Ceylon plum- »K value rather than quantity be con- currences both as to quantity and qual-
bago, Canadian or American graphite sidered, over 75% should be credited to

itv , it may be said that the product of
and German black-lead. crucibles and refractories. Ceylon is probably the best known but,

Graphite is a prosaic mineral and but In nature the mineral is found in two unfortunately, the deposits have been
little known to the general public, the foims known to commerce as crystalline almost completely depleted and it is the
average layman thinking of it only in and amorphous, the latter being very expressed opinion of those most famil-
connection with pencils and stove polish wide spread in its distribution, while the iar with the field that it is only a ques-
or as a lubricant in connection with crystalline variety is restricted, being tion of a year or two before it is entire-

One hundred ton mill of the North American Graphite Co.. Buckingham Township, Que.
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ly exhaus ed. 11"- field Is small, as has
been ascertained by the geological sur-

vey of the Island, and it has become a

question of deep mining- under very ex-

pensive conditions as the veins are very
narrow and the occurrences such as to

preclude systematic mining. In a con-

fidential report to the Department of the

Interior, Washington, July 7, 1918, by
H. G. Ferguson and F. Grout, the fol-

lowing statement is made:
"Although no definite data are

available, it is believed that the pro-

duction of Ceylon cannot go on

much longer at its present rate, and
it is possible that the virtual ex-

haustion of the deposit is not far

distant."

Madagascar has extensive deposits of

disseminated ore but the refined mater-
ial has been found unsatisfactory for the

manufacture of crucibles, the mos 1 im-
portant of all uses to which graphite is

put. In Bavaria there are somewhat ex-

tensive beds of low percentage dissem-
inated ore from which a very small sized

flake is obtained and used locally. The
field is not important. In the United
States the only important fields are
those of New York and Alabama, the

ore, a disseminated one, averaging about
5% in the former and 2%% in the latter.

In Canada there are practically un-
limited quantities of disseminated ore,

assaying from 10% to as high as 30%.
Of the known fields of the world those of

Canada are by far the most important in

extent, percentage of giaphite content

and quality of product. As may be seen
on reference to the list of uses of graph-
ite the making of crucibles is the most
important, and it is for this purpose
that the Canadian material excels, and
it is through this use that Canada will

in the next few years, dominate the

world's graphite industry. During the

past few yeais the governments of the

United States, Great Britain and Canada
have been mak ng exhaustive enquiries

and investigations as to an alternative

source of supply of crucible graphite
with the result that Canada has been
shown to be the logical successor of Cey-
lon, which has hitherto supplied the
world with this particular material. It

was not, however, until the advent of

the oil frothing flotation method of con-
centration had been perfected that it

was possible to supply Canadian gra-
phite at a price which allowed any profit

to the producer. This perfection of pro-
cess, coupled^ with the depletion of the

Ceylon fields, makes the Canadian gra-
phite industry a most profitable one.

A comparison of costs of production
of crucible graphite, according to gov-
ernmental and authoritative statement,
shows the following:—Ceylon. All ma-
terial shipped in crude form. Average
cost per ton, f.o b port in Ceylon, about
$112.00, according to report of United
States consul at Colombo, January 1921.

To this price must be added freight, in-

surance, commission, etc., and before the

material is suitable for any purpose it

must be milled and refined at consider-
able cost, the total increase over actual
cost f.o.b. Ceylon being probably 40',.

United States. From "Information con-
cerning Graphite" Committee on Ways
and Means, House of Representatives,
Washington, 1919, it is learnt that the

cost of production of graphite in the

United States ranges from $120.00 to

$280.00 per ton. Canada. It has been
proved at several mills that, from an
ore assaying 10% only and with an ex-
traction of 90' , only of the graph. te
content, the cost of production, with oil

frothing flotation, is less than $50.00

per ton f.o.b. rail. From records in pos-

session of the writer the factory cost

at one mill was $44.00 per ton and at

another approximately $47.00. It must
be borne in mind that the Canadian ma-
terial is finished and of high grade as
against the crude material of Ceylon.
The following official assays of No. 1,

or crucible stock, produced by Canadian
mills as well as those of foreign graph-
ite attest the superiority of the Canad-
ian material;

Anglo Canadian Graphite Syndicate,
94.68% ; assayer, A. E. Tucker, Birming-
ham, Eng.
North American Graphite Co. 96.30%;

assayer, M. L. Hersey, Montreal.
North American Graphite Co. 94.40%;

assayer, Mines Dept., Ottawa.
Buckingham Graphite Co. 95.00%; as-

sayer, Durand Woodman, New York.

Entrance to one of the workings of the North American Graphite Co.. rluckingham Township, Quebec
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Buckingham Graphite Co. 98.08%; as-

sayer, M. L. Hersey, Montreal.

Dominion Graphite Co. 91.30%; daily

average for two years.

Alabama 87.03%; assayer, United

States Bureau of Mines.
New York 88.97%; assayer, United

States Bureau of Mines.

Pennsylvania 88.80% ; assayer, United
States Bureau of Mines.

Ceylon 85.06% ; assayer, United States

Bureau of Mines.

Madagascar 88.50% ; "Foreign Graph-
ite" A. H. Redfield.

For crucible making, size of particle,

weight for bulk and purity are all im-
portant, and in these respects Canadian
graphite is pre-eminent. In the matter
of weight the specific gravity of the

Buckingham, Que., material, according
to G. C. Hoffmann, Geological Sui-vey of

Canada, 1876, is 2.2685, while that of

Ceylon, acording to the same authority,

is 2.2591, and, according to F. G. Moses,
United States Bureau of Mines, the Ala-

bama product has a specific gravity of

only 2.1. Regarding the size of particle,

the crucible manufacturer's specifica-

tion demands an evenly-balanced stock

between the limits of 16 and 90 meshes
to the inch which size is, of course, easily

obtainable from the crude lump ore of

Ceylon, the only disseminated ore afford-

ing a similar stock being that of Canada.
The following table shows a comparative
screen test of No. 1 produced in Buck-
ingham, Que., and Alabama, U.S.:

Buckingham No. 1 Alabama No. 1

Screen Sepal- Cumula- Separ- Cumula-
mesh ate % tive % ate % tive %
On 30 4 4

On 40 16 20 11 11

On 50 18 38

On 60 30 68 37 46
On 70 27 95
On 80 3 98 30 78
Oh 90 2 100 15 93
Thru 90 . . 7 100

The Buckingham stock, above, was pro-

duced under the old and very destructive
method of dry concentration, while the

Alabama material was produced by
means of flotation whereby the size of

particle is maintained. Notwithstanding
this handicap in the methods of concen-
tration it will be noted that 68% of the

Buckingham stock stood on 60 mesh as
against only 48% of that of Alabama, a
very pronounced superiority in favor of

the Canadian product.

The market for graphite is a constant
one and is rapidly growing as its uses
are becoming more generally known. Of
late years there has been a tremendous
growth in the demand for the mineral in

i he iron and steel and non-ferrous met-
als trades, in electricty and for lubrica-
tion in which latter regard it is now be-
ing more fully appreciated. The mar-
kets of the principal consuming coun-
tries are approximately as follows:

Germany 40,000 tons per year
United States 35 000 tons per year
Great Britain 20,000 tons per year
Austria 10,000 tons per year
Czecho Slovakia . . . 10,000 tons per year
France 5,000 tons per year
Italy 5,000 tons per year

Belgium 5,000 tons per year
Japan 5,000 tons per year
All others 15,000 tons per year

150,000 tons per year
The world's production since 1900

shows a steady and marked increase, ir-

respective of the disturbed years of

1914-1918, as follows:—
1900— 81,683 tons 1910— 116,004 tons
1901— 78,920 tons

1902— 81,901 tons
1903— 97,673 tons

1904—100,643 tons

1905—118,938 tons
1906—124, 187 tons

1907—143,930 tons

1908—106,741 tons

1909— 123,382 tons

1911—124,560 tons

1912—136,510 tons

1913—150,325 tons
1914—115,068 tons

1915—124,339 tons

1916—202,287 tons

1917—238,683 tons

1918—226,024 tons

1919—172,579 tons

In conclusion the writer would draw
attention to the opportunity afforded to

create, in Canada, an industry which
would certainly dominate the crystal-

line graphite market of the world. It is

a trite saying that "crystalline graphite
occurs only in crystalline rocks" and of

these we have in Eastern Canada the

greatest development in the world cov-

ering, as they do, nearly the whole of

the provinces of Ontario and Quebec. As
has been stated the world is now looking-

for a new source of supply of crystalline

K'raphite and it is understood that the

Imperial Mineral Resources Commission
is carrying on investigations with a view
to aiding in the development of the

graphite resources of the Empire as well

as those of other refractories such as

magnesite, talc, soapstone, etc. Dr.

Charles Camsell, Deputy Minister of

Mines, Ottawa, is at present in London in

connection with this work. Many reports

of both the Federal and Provincial Gov-
ernments give evidence showing the

great extent of our graphite land and the

value of the ore and product as well as

information concerning the treatment of

the ore, markets, etc. That the United
States Government is alive to the situa-

tion is evidenced by the many reports on

both domestic and foreign sources of

supply.

Careful investigations by prominent
engineers and mining men of both Can-
ada and the United States have shown
that we have in Canada all the require-

ments for a very large and stable indus-

try, the consensus of opinion being that

it is a milling rather than a mining prop-

osition. The graphite occurs as a rock
constituent of enormous masses of

gneiss and limestone, the question of

production being solely a matter of prof-

itable concentration. The finished ma-
terial has always been acknowledged to

be of the highest grade and eminently
suitable for crucible making, though it

was not until the exigency of war-time
forced it that it was openly acknow-
ledged. Until 1914 it was understood by
users generally that only crucibles made
of Ceylon graphite would stand up to

their requirements. World conditions,

however, during the war changed all this,

and it was proved that some of the other
crystalline graphites were fully equal to

Ceylon and the prejudice which had been
fostered by Ceylon producers for nearly

100 years was broken down and the cruc-

ible maker now cheerfully acknowledges
that he is willing and anxious to get his

supply of suitable graphite where he
can. Commenting on conditions in the
Ceylon trade the "Report of Inspector of
Mines, Ceylon," 1920, says:

—

"In previous years there have
been slumps in the industry, due to

temporary lack of demand for plum-
bago, but the present slump is an
entirely different matter, as the de-
mand for plumbago is as great or
greater than it ever was, only, un-
fortunately for Ceylon, the supplies
are being obtained from elsewhere.
The position could not very well be
worse than at present."

The writer is in possession of the rec-
ords of several mill run tests showing
that an average extraction of 96.14% of
the graphite content of the ore was re-
covered from ores averaging 15.41%, all

in the Province of Quebec. For reasons
that are obvious to the writer no refer-
ence to specific properties may be made
though he is permitted to make public
certain results obtained. At one prop-
erty in the Province of Quebec a recov-
ery of 97.84% was made from an ore as-
saying 13.75%. Of the finished material
56% was No. 1 or crucible stock, 19%
was No. 2 or lubricating stock, and 25%
was No. 3 or ground stock, the three
grades assaying 94.40%, 90.25% and
73.10<; respectively. At present market
prices these would have an average val-
ue of $130.00 per ton, while the factory
cost of production would be $44.00, a
profit of $86.00 per ton of finished ma-
terial, or a profit on each ton of ore
milled of over $12.00.

If there be .such a time as a phsycolog-
ical moment, that moment is certainly
the present one in the matter of graphite
mining and milling and it is to be hoped
that for the credit of Canadians and their
well known pride in their country's nat-
ural resources, the people of this coun-
try will take advantage of u. Our
graphite is acknowledged to be the best
for all purposes, the ore deposits are al-

most unlimited, the percentage of the
graphite content is the highest known,
the system of concentration has been
perfected and, as the market is a large
one and growing as the use of the min-
eral becomes better known, there are all

the necessary factors for the making of
a large and very profitable industry.

A British oil company has been occu-
pied during the last few years in com-
pleting one of the largest oil refineries
in the world. This refinery occupies a
site of about 650 acres near a British
port, and it has involved the expenditure
of about three million pounds. From the
jetties where the tank steamers are un-
loaded pipe lines are laid down to eight
tanks, which are capable of holding ten
thousand tons of oil. Electrically-driven
pumps are used to convey the oil from
these tanks to storage tanks situated at
the refinery about four miles away. The
storage tanks have a total capacity of
nearly twenty-one million gallons.
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Statuary Founding Becoming a Regular Line
Toronto Firm Competing Favourably With Foreign Competitors
is Turning Out Some Fine Specimens of Bronze Statues and

Tablets—Fallen Heroes Must Not Be Forgotten

IT
IS an old and familiar saying, that

"the good which men do lives after

them." This is undoubtedly a true

saying, but, unfortunately, while the

good lives the men themselves are too

frequently forgotten, and many of the

greatest benefits which mankind enjoys

were accomplished by anonymous bene-

factors. Yet what less should any man
expect when doing his best to have the

world better for his having lived, than

that after having done his duty and

passed on to his reward, not only the

good which he had done, but he as well

should be remembered?
Not only the heroic dead who gave up

their lives for their country and for the

cause of civilization, but those noble

men, and women too, who have striven

throughout their lives to accomplish that

which will be of lasting good to man-
kind, are entitled to something more
tangible than mere pageantry at their

burial, and what more fitting tribute

can the living render to the dead, than

to erect to their memory substantial

bronze statues which will withstand the

ravages of the elements until the end of

time?
The founding of bronze statuary is

what might be considered as a fairly

modern art when compared with the

work of the sculptor who carved his

statue from solid stone or modeled it in

plastic clay, but it, nevertheless, dates

back several centuries, and many mag-
nificent specimens of the founders' hand-
icraft still stand as monuments, not only

to those whose deeds they were intend-

ed to commemorate but to the skill of

the artists and the artisans who created

them.

The methods employed by the

ancients were in some respects similar

to those employed today but on general

nrinciples they were vastly different.

In any case the model must be made by
hand. In the olden days the core on
which the metal would be finally poured
was made first to approximately the

shape of the finished statue. Onto this,

sheets of wax were laid and pressed in

tightly to all the details of the core.

This wax would then be correctly finish-

ed to exactly the design to be followed
in the statue.

The mold would now be built around
this core with its wax covering between
the core and the outer mold. When
completed ready for the oven, the en-

tire mass was baked when the wax
would melt and run out leaving the
space in which to pour the metal. A
complete description of this method
would be interesting but it is not the

method employed in Canada. In this

country a more modern and economical

method has superseded the wax process.

This method will be described in brief,

later on.

In the illustration, Fig. 1, will be seen

the statue of a soldier.... feet ....inches

in height and weighing ....lbs., cast in

bronze at the statuary foundry of Can-
adian Wm. A. Rogers, Ltd., 570 King St.

W., Toronto. This is an old established

business concern, in the silverware busi-

ness, but the statuary department is of

recent origin, having been added three

years ago, since which time many
notable statues and tablets have been
turned out. The one here shown is a fair

sample of a bronze statue, although
usually a base or pedestal on which the

statue stands is attached to it. This

however is dependent on the wishes of

the sculptor or those who employ him,

and not on the man who produces the

bronze castings. Unlike the ancient

statuary founder who was at once an
artist, a sculptor and a founder, the pres-

ent day statue founder takes his pattern

as given to him, the same as any mold-
er, and proceeds to make his casting

from it, no matter how complicated or

apparently impossible it may seem to

be. A statue such as the one here shown
with its draperies and other adornments
would require a mold consisting of sev-

eral thousand pieces, and would if made
by one man require at least four months
continuous work to complete the molds

alone. It would be quite possible to

make the statue such as this all in one

piece, but it would be an expensive way.
entailing much risk and having no ad-

vantages. Instead of this the model is

looked over and any part which looks as

though it would be better if made separ-

ately is removed. Thus in the one shown
the legs and lower part of the body con-

stitute one casting; and the bust an-

other, while the head and arms each
make another. The different parts of the

plaster model are fitted with sleeves

which work into one another so that the

parts go together when assembling the

statue giving it the appearance of one
complete casting.

The sand in which this work is done
is in a class by itself, and is imported

"GOING OVER THE TOP."
This statue was recently cast by Canadian Wm. A. Rogers, Limited.

As will be seen, it has no base, but will stand on a stone base represent-
ing: sand bags in front of a trench. It stands seven feet and four inches
in height and weighs one thousand pounds. It was shipped to Summerside,
P.E.I., where it will commemorate those from that district who fell in

the great war.
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from France, none suitable having been

located on this continent. It is what
might be termed a strong clay-loam of

fine texture; when green it can be lift-

ed about with safety and when dry it is

hard and strong. In making the mold a

parting has to be made at every pleat or

ruffle on the pattern. From this to the

next pleat may only be a portion

of an inch, and in this small space

a core has to be built with the French

sand, and a complete parting made all

around it. This is similar to what an or-

dinary molder would call a draw-back,

and if the shape of the pocket to be

formed is such that this core cannot be

drawn back it will have to be made in

sections. From this it will be seen how
simple a matter it would be to have
thousands of these little cores on the

entire job, and how easily a month would
slip by with several men working on the

job. While making the mold for a bronze
statue is a very high grade of molding
it has some advantages. For instance, if

the castings were to be of iron it is

doubtful if the metal would lay quietly

in the mold. It would also be awkward
to secure the core in the manner in

which it is done. In bronze statuary

work the mold is made first and is af-

terwards used as a core box in which to

make the inside core which will, of

course, be the same size as the outside,

but which will be scraped down with
thickness tools. The arbors for the core

are gas pipe, perforated for the vent.

These arbors project right out through
the casting and are driven out when
cleaning the castings, leaving holes

which have to be plugged. It might be
explained that these little cores which
form the outside of the statue are all

trowled to a uniform shape on the back
and are rammed into iron flasks which
are removed to allow of pulling back the
cores and removing the pattern, but re-

turned so as to hold the small parts in

place. The gate consists of one large
opening through the top with a large
basin which holds two or three hundred
pounds of melted metal. This is plugged
while filling the basin, and when the
plug is pulled out the pouring continues,

the weight of the metal in the basing
giving it abundant pressure and at the
same time keeping it clean by allowing
all dross to float. The single pouring-

gate simply goes down to the joint over
the little cores. Here it is connected, by
gates cut all over the joint, to small pop
gates which pierce through the cores to

the statue.

Management
The foundry is in charge of Mr. W.

Allebaugh, formerly with the Gorham
Company, Providence, R. I., and is a son
of Winfield S. Allebaugh, well known
among American founders as the father
of statuary founding in America. The
father began with the Gorham Com-
pany of Providence in 1890 at a time
when this class of work was imported
from France, and built up an enviable
business from which came a great deal

ONTARIO
This statuette, emblematic of Ontario, with hope
on, her brow and facing the future with serenity
and confidence, is of solid silver from the Nip-
issing Mine, Cobalt, Ont. It contains 350 fine
ounces Troy.

—Designed by J. D. Kelly, of Ralph Clark Stone,
Limited, Toronto. Modelled and cast by Can-
adian Wm. A. Rogers, Limited.

of the statuary work to be seen in the

parks and public places of Canada and
of the United States. Here the son was
employed as assistant foreman for some
time before accepting the position with

Canadian Wm. A. Rogers, Limited.

While in this plant he worked on many
of the best statues on the continent.

The Foundry
The foundry is equipped with several

furnaces of different sizes so that a
choice can be made of a proper unit or
combination of furnaces according to the
size of piece to be poured. The core
oven is of necessity of fairly large di-

mensions in order to accommodate the
car carrying the entire set of cores for
the piece being made. Heavy iron
flasks and electric crane, sand muller
and mixer constitute the balance of the
equipment in the foundry. The other
departments include pattern and model
making, chasing and assembling, as well
as machine shop.

Silver

As has already been stated, silver-

ware has been the regular line in which
the company has been engaged for
years, and it is quite in their line to fill

an order for a silver statue, although
orders of this kind are not common.

In the illustration will be seen a small
silver statue about two feet in height.
This was ordered by the Department of
Mines, of the Ontario Government, to be
exhibited at the Toronto Exhibition.
It is intended to symbolize the finished

product springing out of the crude ore,

and all done in Ontario. At the bottom
will be seen three blocks of silver ore
just as they were taken from the Nip-
pissing mines at Cobalt, Ont., and ris-

ing out of these is the image of Glorious
Young Ontario, with uplifted arms, and
holding in the hands the shield or coat-

of-arms of the Province. It was the
intention of the Department to destroy
it after it had served its purpose but its

beauty forbade such sacrilege and it

now stands in the main corridor of the

Parliament Buildings in Queen's Park.
Other Work.

Besides statuary, there are tablets

which are for the same purpose—that of
perpetuating the memory of the depart-
ed. These tablets are made from very
small samples up to those of several

feet in height and carrying" many names.
(Continued on page 40)

PREPARING THE MOLDS
The preparation of the molds, while somewhat similar to ordinary foundry work, is in a ola*

by itself.
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QUESTIONS AND ANSWERS

Question.—I have a brass solution

which has been idle for several weeks

and which now has a density of 28 Be.

The solution does not deposit properly,

please advise me what to do to correct

the bath.

Answer.—Reduce the density of the

solution to about 15 Be. or less. Operate

to uetermine results; if color is dull, or

variegated, add small quantity of

sodium cyanide, or a half ounce of white

stick caustic potash per gallon. Would

not advise making additions until bath

has been tested under current for few

hours.
* * # *

Question.—We nickel plate our pro-

duct in a single nickel salt solution and

recently changed our cleaning methods

slightly. We now use a small amount

of linseed oil soap in our cleaning tank

and find that by adding about one-

fourth of a pound of soda ash per gal-

lon of cleaning solution we get better

and quicker cleaning action. Shortly

after beginning the use of this method

we noticed an increase in the number of

failures from peeling and contrary to

our expectations the condition does not

improve. Please note that we get bet-

ter cleaning and yet have more trouble

from peeling. Can your correspondent

unform us of the probable source of

trouble and suggest a method which

would aid us in producing perfect plat-

ing without resorting to the slower

methods previously used.

Answer.—We are of the opinion that

your difficulty is caused by a film of

soap. In all cases where soap solutions

are used for the purpose of cleaning

metals preparatory to plating, it is nec-

essary to use great care in dipping and
rinsing. There are several methods of

freeing the metal of the soap film or -of

preventing the film being carried into

the nickel solution. Of these several

methods there are two which are in

quite general use and which effect very

dependable results. One method is to

employ both a soaking tank and an
electric cleaner. The soaking tank to

contain the soap solution, and the ar-

ticles being cleaned are rinsed in hot

water when removed from the soak and
before placing in the electric cleaning

solution. An article which is immersed
in a seap solution will become coated
with a hard soap film if taken from the

soap solution and immersed in a cold

solution or cold water. The hot water
rinse if used prior to the electric clean-

ing frees the surface of the metal from
the film and prevents the soap being
introduced into the final cleaning solu-

tion. To remove the article from the

soap solution and rinse in cold water,

then in an acid, as in Muriatic Acid,

then cold rir.se and transfer to nickel

solution is almost invariably the step to

trouble which is overlooked by many
platers. An acid dip, irrespective of its

acid concentration will harden a soap

tilm, cyanide will not remove it. There-

fore the only procedure remaining is

to brush the surface of the article with

pumice and water; this however, is un-

necessary if proper use is made of clean

hot water. Do not use hot water re-

peatedly, provide an overflow in the

tank, inject open end of steam pipe and
the soap will not create a more or less

concentrated solution of the rinse water

as would otherwise be the case. We
would not discourage you with reference

to use of soap; soap is almost indispen-

sible as a cleaning agent in many
plants. The linseed oil soap such as

you are using is not in general use, but

if you find it serves your purpose we
advise continuing its use. Whale oil

soap is quite popular as an addition to

solutions used for cleaning brass, cop-

per, etc., it is a very strong soap and
"wears" well in a -solution. Sodium Sili-

cate, or what is commonly called "water

glass" is also quite generally employed
for the same purpose. But irrespective

of the brand or form of soap used, the

method of preventing the soap film re-

maining on the surface of the article to

be plated remains practically the same.

Some platers use two electric cleaners,

the second consisting of merely a mild

cleaning compound, and the reason for

using it beir.g to ensure a film-free sur-

face suitable for acid dipping. Do not

operate the soap solution too dense in

soap. This is a mistake often made.
The solution should show little, if any,

signs of t':e soap content upon the sur-

face. Too dense cleaning solutions are

expensive sources of many difficulties.

* # * *

Question.—I am employed by a firm

which is governed to a great extent by
orders issued from the head office in

the United States. If they use a cer-

tain formula for alloying metals, or

plating solution, we of the Canadian
branch must use same formula. This

idea may work alright in the foundry,

but, I am convinced chat we can easily

excell their nickel plating. The latest

bone of contention appertains to nickel

plating small brass castings and
stampings which are used in Radio re-

ceiving sets. Binding posts, screws,

washers, contact pieces, etc. The in-

structions we have received reads:

—

"Machine plate durably, as these pieces

are subjected to constant wear and
abuse." My experience with machine
or barrel-plated products has been such

as to cause me to doubt very very
much the practical possibility of depos-

iting a durable coating of metal upon
another metal by means of rotating

machine or barrel. I am quite anxious
to learn the truth and will adopt the

method if convinced it will prove satis-

factory.

Answer.—The majority of metal

parts used in constructing radio receiv-

ing sets may be nickel plated by means
or locating cylinders. The thickness

of the deposit and its wearing quality

will depend upon several conditions of

the bath which must be controlled by
the operator. To obtain a heavy matte
deposit suitable for subsequent buffing

operation, operate the machine at slow
speed, solution concentrated and hot.

Duration of plating should be at least

twice the time usually required for still

plating. To obtain a bright lustrous

finish, rotate the cylinder rapidly, about
25 r. p. m. should be sufficient, solution

concentrated and at room temperature;
use about 3 oz. Boric Acid per gallon.

Duration of plating should be at least

3 times the period given still plating.

To eliminate the buffing operation

mentioned in respect to first method,
transfer the articles to a burnishing
barrel and burnish with steel balls in a

neutral soap solution, or, use a very
weak solution of nickel salt to obtain

the desired bright surface. It is ad-

visable to remember three points with
reference to treating brass goods in

bulk by means of rotating machines, in

order to avoid the unnecessary round-
ing of corners and edges—use effective

solutions, load according to speed a-.cl

weight of work; do not burnish longer

than necessary to produce desired fin-

ish. We would suggest the use of a two
or three-speed rotating cylinder, large

pieces to be machine plated as describ-

ed above, by slow rotation, and bali

burnished, small pieces to be finished

in one operation in the rapidly-rotated

cylinder. Manufacturers of plating

machines often make ridiculous state-

ments respecting the time required to

obtain a good deposit from rotating cy-

linders. Usually the time given for

brass is from 20 to 30 minutes. Our
experience of many years operation of

plating devices of various types has
convinced us that a 20 to 30-minute de-

posit of nickel on brass obtained in any
plating cylinder is merely a thin film

which will not withstand any appreci-

able wear. A deposit of 1 to 1% hours
is necessary if a really durable coating

is required.
ft f t 4

Question.—We wish to electro-plate a

tubular piece of steel which forms one
portion of our product, with some metal

to prevent corrosion. Lead has been ad-

vised and we have done some experi-

menting with this metal. The steel sur-

face has a sand-blasted finish and we
find that the lead does not cover suf-

ficiently well to afford the protection

we desire. We obtain very satisfactory

results on smooth-polished surfaces,

but, we wish to use the sand-blast fin-
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ish if possible. Any suggestions you

may furnish us will be appreciated.

Answer.—When lead-plating a sand-

blasted steel surface it is advisable to

copper plate the steel previous to lead-

plating; the copper reaches the depths

and furnishes an ideal surface for lead

deposit. Lead is not an ideal metal for

protection of steel as it has the disad-

vantage of accelerating corrosion in

case of exposure of the steel base. We
advise use of a neutral or alkaline

strike and then finish the deposit in an

acid lead solution.

# * # *

Question.—For several years past I

have noticed that each fall my nickel

solutions undergo a very remarkable
change. This change takes place quite

gradually and to a less observant per-

son it might appear to occur suddenly
during the first period of cool weather.

Some of the more easily detected

changes are that deposits appear dark-
er, almost grey, peeling occurs,, plate

becomes harder, sometimes brittle. I

have tried) many times to correct the

condition and avoid the results but have
only partially succeeded. I shall great-

ly appreciate any assistance you may
extend me at this time, and I believe

there are many other platers who have
similar conditions to contend with, pos-

sibly because of a similar source of

trouble. I shall watch your columns
for a reply.

Answer.,—Your difficulty is the re-

sult of increased concentration due to

solutions becoming cooler as the fall

weather advances. The difference in

the natural or room temperature of
some nickel solutions is often 20 de-

grees. This depends on the location of

the plant and the artificial heating fa-

cilities. A difference of one half this

figure would cause a very noticeable

change in the appearance of the deposit

and also in the physical properties

which would only be revealed by tests.

To obtain results which will prove to be
approximately uniform during the dif-

ferent seasons, make a note of the

average temperature of your solutions

when in prime working condition during
the summer season. When cool weath-
er arrives and the temperature of the
solutions falls several degrees below
normal, procure sufficient black iron %
inch pipe to enter the tanks at one end
and extend within six inches of the bot-

tom along the entire length and out at

opposite end, connect this pipe with the
steam supply by means of rubber hose
and exhaust the steam into a receptacle
containing water, placed at end of the
tank. A valve to control steam supply
should be placed at point where hose is

attached and also at exhaust end. If

possible use exhaust steam or steam at

low pressure. It would prove advantag-
eous to instal a reducing valve in high
pressure steam line if low pressure
were not possible othei-wise. We would
not advise use of this idea with hisrh

pressure steam. Passage of steam
through the solution each morning in

this manner will enable you to main-

tain temperatures which will result in

practically uniform plating conditions

during the entire year.

HISTORY OF LOAM MOULDING
(Continued from page 23)

tached to the base, having wrought, or

cast-iron pins cast into it, this grid

serving to hold all those portions of the

loam and sand which project on account
of pipes, bosses, etc. This part of the

grid would have the interior filled with
coke, so as to form a vent for the gases.

Care must be taken to see that there is

at least 2% in. of loam, in addition to

% in. layer of sand. This part of the

mould is swept up hy means of a con-

ical pointed spindle, the bush of which
is fixed on to the base (No. 18) at the

joint shown by line A. A.

The body of the mould is built up of

red bricks and loam bricks on a frame
(No. 3), which carries the main body
of the mould. This main body forms,
following the lines B. B. and C. C, a
joint with the top part covering the

steam-chest, the outer flange of the

steam-chest and the top flange of the

cylinder. A collar of the same shape
as that shown at No. 3, but thinner, is

placed underneath the top flange so as

to strengthen the mould.
The riser part is made on a grid with

pins (No. 4). The steam-chest is then
formed along the lines D. D. This part
of the mould is made to pattern, and
after being marked out and filed to fit

the parts of the mould above and below,

the thickness of sand left by the pat-

tern is placed in position. The steam-
chest is made on a plate (No. 5) fitted

with a grid (No. 6). The inlet and ex-

haust port cores are made in false

moulds of loam (tarred when there are

many cores to be made). All these

parts of the mould are made separately,

so that the work can be quickly car-

ried out.

Coring Up and Preparing the Runner

The baseplate is placed level and in a

position which allows free access all

round. The body of the cylinder mould
is placed on the baseplate exactly cen-

tral, and checked to the datum lines

which are marked out when these two
part were tried together before black-

ing up.

The inlet and exhaust port cores are

fitted in the steam chest core, and after

making sure that they are correctly lo-

cated they are fixed by means of small
bolts (as shown in the illustration).

All being fixed, this part is removed by
two lugs in the coreplate (No 5)- and
we thus have the steam-chest, as shown
in the vertical section drawing. There
remains little difficulty in fixing this

securely in the body of the mould.
Having made certain that all is in

place, a wedge (No. 7) is inserted be-

tween the coreplate and the lower
mould grid. By this process it is pos-

sible to examine the position of each
part of the mould, and to correct it, if

necessary. The barrel core is then in-

troduced, and it is easily seen if it

makes a good joint with the port cores,

etc.

There only remains the header, which

is placed in position last of all, after

having wedged and bolted up the parts

of the mould. It is necessary to re-

place the closed mould in the stove, so

as to dry the joints which have been

luted with wet loam.

Pouring the Casting

The method of pouring is of primary

importance for the success of castings

of great mass and varying thicknesses.

Also, for larger cylinders, the author

favors pouring from a single ladle, to

ensure homogeneous metal, but through

a number of small ingates % in. to %
in. dia. and in number 12 to 14 for a

cylinder of 12 tons weight.

The runners are attached tangential-

ly on either side of the casting (as

shown in Fig. 6). They are calculated

so as to ensure rapid running (10 sees,

per ton). One of the most important

factors is to secure the flow of the

greatest volume of metal into the cast-

ing in the shortest time, but at low

pressure.

A cored casting should not be sub-

jected to metal pressure, as the metal

circulating under these conditions in

the mould will attack the mould faces,

whereas if the casting is poured at re-

duced pressure even a large quantity of

metal will flow easily over the mould
surface without burning and erosion. In

order to reduce pressure, the area of

the main runner (Fig-. 6, No. 4) should

be 30 per cent, less than the total area

of runners 1 and 2; for example, the

area of runners 1 and 2 is 9,360 sq. mm.,
less 30 per cent., which equals 6.560,

and this corresponds to a main runner

91 mm. dia.

This method has always given the

best results, and the author uses it for

all castings above % ton. The author

considers the double tangential run-

ners the best for cylinders, as the cir-

cular motion of the metal floats up in-

to the riser all sand, slag, scum, etc. In

the bore of a cylinder the metal sur-

rounding the barrel core, if not enliv-

ened by a circular movement, brings

about inequalities of temperature,

which may give rise to cold shots; sand

and slag may stick to the core by the

pressure at the surface of the metal,

whereas by giving the metal a circular

movement it washes the core and mould,

and one is certain to get clean metal,

which will give a perfect bore.

A Convenient Casting Pit

Fig. 7 represents a pit furnished with

plates supported with props. By this

system, as soon as the casting is pour-

ed, and before the sand hardens, the

plates (No. 2) can be withdrawn and
the sand (No. 5) may be easily remov-
ed, as can the casting. In Fig. 7 No. 1

represents the cast-iron slides; No. 2,

cast-iron plates; No. 3, wooden props;

No. 4, brackets; No. 5, rammed sand;

and No. 6, the mould to be poured.
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B. C. Wants To Compete
"II7HY should the legislature have to guarantee bonds to

the extent of four million dollars to establish the indus-

try?" asks the Winnipeg Tribune with reference to the pro-

posal to establish a fifteen-million-dollar steel corporation in

British Columbia. The paper expresses the opinion that exist-

ing steel mills can turn out more steel than the world can use,

except for special occasions, and claims that there is more
urgent need for a satisfactory supply of domestic fuel. There

is something in the contention from the point of view that

there is more stability in well-balanced industrial development

than in concentrating along lines which overstrain the possible

market. In that event something must break or wait. How-
ever, it is evident that British Columbia feels itself isolated

and dependent as a buyer of iron and steel, and their products,

and that there is something that appeals in being in a position

to compete. It is pointed out that government aid is con-

ditional upon a full investigation as to the possible supply of

raw materials, management and methods of financing and

prospects of success. The Western market for agricultural

implements and other products, the marine and mining indus-

tries, together with export possibilities, combine to make the

proposition an attractive one to the British Columbians. The
question they are undoubtedly investigating most seriously is,

Will the possible market guarantee the success of such an

industry at the present time?

Labor Wants More Compensation
TOURING the recent labor convention in Montreal, certain

extensions to the Workman's Compensation law were rec-

ommended. Every worker engaged in the building industry

it was argued should come within the scope of the compensa-
tion law, and it was held, further, that the compensation

should be increased from 66 2-3 per cent, to the full extent of

the wage.

This latter proposal represents one side of the question.

Judging from the statistics presented in the last annual re-

port employers will hardly take kindly to further increases

in that respect. It is unfortunate that a certain amount of

prejudice has developed largely as the result of conditions

following hard upon the war when much was heard of high

wages for poor values, and when there were frequent com-
plaints as to malingering. These abuses are disappearing as
workmen recognize their personal and relative responsibil-

ities and as unscrupulous medical advisers are being elimin-

ated. Employers, however, will declare that there is such

a thing as reasonable limits.

The extension of the Act in respect to the building industry

immediately suggests difficulty of operation, even if changes
were acceptable. Some very absurd problems could easily

develop, and the operation of the general assessment sys-

tem to work in with the requirements of the compensation

laws might become quite an intricate piece of business. Yet,

a great many accidents occur in connection with odd jobs

where no person at present admits responsibility. It would
seem advisable that there should be some regulation applying
to such cases.

Ford Uses Strike Weapon
HpHERE is considerable speculation among business men as

to what may or may not be in the background of Henry
Ford's move to close his plant September 16. There is always

more or less conversation when Ford does anything and it has

always developed that what he proposes to do generally hap-

pens, with very little variation. Imagination weaves many
fantastic stories around Ford and his plant, his motor car

and its future. At the present time there are those who
declare that the number of cars actually in stock will make
it an easy matter to suspend operations for the time being,

and that present labor troubles enable him to present a

plausible excuse. Those who have had any business dealings

with the flivver magnate, however, do not hesitate to credit

him with sincerity in the present instance, and that his position

is just so strong that he can deliver quite an impressive

demonstration of the significance of a strike on the part of

a manufacturer against coal profiteering. He is out to prove

that it is a poor rule that has only one application, and if

successful he will have done a real service to industry gen-

erally.

Safety Lessens Wastage
ATA RECENT safety congress, where methods and poli-

cies in the reduction of industrial accidents and fatalities

were considered, one fact had particular prominence, namely,

that a certain responsibility devolves not only upon the safety

engineer, supervisor or foreman, but upon the rank and file

of employees themselves. Carelessness in organization and in

instruction, it was shown, made for great wastage of life and

limb, time and money. On the other hand it is shown that

when every precaution is observed, the results proved well
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worth while and were such as to enlist the co-operation of

those concerned. It was easily demonstrated that there was
lessened wastage through accidents and compensation costs

and that there was not only increased production but lessen-

ed costs of production.

It is another instance where employees ignoring old-time

practices and prejudices, have developed considerable benefit

for themselves by working with their employers rather than

merely for them or preferring to recognize no relative re-

sponsibility.

The Official Organ Mistake

WITH a lack of foresight which indicates an old-fash-

ioned ignorance of the successful relations between a

trade paper and the members of the trade it repre-

sents, the Timber Industries Council of British Columbia,
comments the Financial Post, has decided to establish a

journal of its own and arrangements have been completed
under which the Pacific Coast Lumberman becomes the OF-
FICIAL ORGAN of the Council. The Post goes on to say:

Apart altogether from the fact that the Pacific Coast Lum-
berman and the Western Lumberman have, in active com-
petition, been giving the lumber trade of the Pacific a splen-

did service by maintaining healthy relations with the lumber
consuming markets and that the manufacturers have now
taken a questionable step in taking over one paper to be con-

tinued on competitive terms which can hardly be regarded
as fair or equitable, is the conclusion born of experience that

official organs defeat the very purposes for which they are

conducted.

The well conducted trade paper represents various branch-

es of the trade itself as well as the consuming public upon
which that trade is dependent. Unless the relations between
manufacturer, wholesaler, retailer and consumer are healthy

business stagnates. To maintain such relations problems
must be continually faced and solved. Many of them are

unpleasant, but their solution is the function of the trade

paper which is properly serving its field.

The official organ must obviously serve selfishly the in-

terests of the particular branch of the trade which controls

it. If owned by manufacturers then wholesalers or retail-

ers will not believe that it serves their interests; if owned
by wholesalers or retailers, likewise it is regarded as their man
Friday. In no case is the public interest likely to be proper-

ly respected. The result is that the official organ is con-

ducted to please the people who are paying for it's publication

—and they usually pay heavily in the long run—and it is

ignored by other sections of the trade with whom there should

be co-operation and understanding in the interests of all con-

cerned. Printers' Ink has effectively shown "Why Trade
Associations Should Stay Out of the Publishing Business,"

and the following extracts are from articles which recently

appeared in that publication:

When an association starts a periodical and goes out in the

trade to solicit advertising, it is asking them to support a

paper which is not founded on sound publishing principles.

A few associations decide that the independent papers do

not "write them up" often enough and start their own pub-

lication so as to insure an unlimited flow of puffery.

The circulation is artifical; this circulation is generally

maintained by virtue of the subscriber's membership in the

association and is kept up regardless of the editorial merit

of the paper.

Advertising in such publications is seldom sold on its

merits. Seldom will the clever salesman remove the velvet

glove from the mailed fist, but the hard iron of the implied

threat is nearly always visible to the discerning buyer.

Such publications are of doubtful advertising value be-

cause of the difficulty inherent in the proposition of keep-

ing the editorial contents on a par in reader interest with

that maintained by a well-edited, independent paper.

When the lumber manufacturers of the Pacific Coast own
their own paper they may expect to have their "fur rubbed

the right way," but how can they expect that this is going

to improve those relations with the dealers which' make

for good business and mutual advantage?

Another Co-Operative Failure

HpHE FAILURE of a wholesale and retail co-operative

society in the State of Illinois, as announced recently, adds

another to the long list of failures of similar organizations.

This particular scheme was more enterprising than others of

its kind, in that it involved a wholesale house and 67 branch

stores. $80,000, it appears, was paid in as capital, and $385,-

000 is represented as borrowed money from the various coal

miners' unions, which means that the society has lost $185,000

or a fraction more than $5,000 a month.

Whether the coal strike has anything to do with increasing

the loss recently is not stated, yet it is apparent, says a U. S.

exchange, that when the coal miners could not succeed with

an evident plentiful supply of money, it is plain to be seen

that other attempts with less resources could not hope to get

away with it. This has been the history of a great many co-

operative grocery stores started in various parts of both

Canada and the United States, that have resulted in failures.

Organizations of consumers bent upon reducing the cost of

living, who have attempted similar co-operative societies must
now be impressed with the success, or rather the lack of it,

that attends such ventures. Labor organizations have been

especially prone to such attempts to reduce living expenses.

It is evident that co-operatives cannot run a store any cheaper

than any individual running on the same basis, and the fact

that many of these co-operatives are headed by inexperienced

managers, makes the likelihood of success even more remote.

Members soon learn that prices as between co-operatives and
independents do not vary so much, and the latter giving first-

class service usually get the greater patronage.

Flirting With Death
HpHE DEATH of four prominent business men from motor

accidents occurring within the short period of three days,

to say nothing of the dozens of other minor accidents from

motor vehicles directs attention forcibly to the chances which

some business men will take when driving motor cars. These

men in most cases are heads of important businesses who have

achieved their positions through the exercise of caution and

wise judgment, yet many of them fail to exercise these same

faculties in the operation of their motor cars, oftentimes with

serious result. Their endeavor to make up a few minutes'

time with excessive speeding compels them to take chances

which not only endanger their own lives but those who may
be driving with them. It may be that continued neglect to

exercise caution in driving may make it necessary for motor

cars to be equipped with governors or some other attachment

which will curb the present tendency toward excessive speed-

ing on the part of motor car drivers. The lives of pedestrians

are endangered as well as those driving in the car, and the

community suffers a distinct loss in the premature death of

capable executives who succumb to this craze for speed.
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The Thomas Davidson Co., Montreal,
have just installed a new Sly tumbling
mill which finishes out a battery ot

the e mills which was incomplete, at
their stove foundry department at Cote
St. Paul, Montreal. This department
is now running- to its full capacity and
hopes are entertained that this will

continue throughout the year. Mr. A.
Dore is in charge.

The Kingston Locomotive Works, the
owners of which were reported to be
negotiating with the Baldwin Locomo-
tive Company of Philadelphia, for the
absorbtion of their plant, is still the
property of Canadian Locomotive Com-
pany, according to the Kingston Daily
Standard, which announced that it has
been authorized to say that the plant
is not to be sold to the Baldwin or any
other company, but will remain under
its present control and management.

The International Nickel Co. shipped
ten car loads of nickel matte from its
plant at Copper Cliff to its refinery at
Port Colborne. This matte has been in
stock since before the closing of the
plant, about a year ago, and is the first
shipment to go forward since the plant
closed. Despite the fact that the com-
pany has a large reserve stock of matte
at its plant, the demand is sufficiently
encouraging to warrant the blowing in of
two furnaces at Copper Cliff before the
end of the month.

The Dominion Insulator Company, a
Canadian subsidiary of the Cleveland
Insulator Company, have begun the con-
struction of their first building at Nia-
gara Falls, Ont. The companv have pur-
chased 14 acres of land near the Cana-
dian Niagara power house and will
erect a number of buildings. The one
now under construction is 80 by 350 feet
in dimensions and embodies the latest
ideas in factory construction. It will
cost $180,000 when completed. 200 men
will b; employed at the start.

Platinum in paying quantities has
been found in the Lianga mines near
Manila, Phillipine Islands. Platinum is
widespread in the islands, but hereto-
fore it has not been considered to be in
paying quantities. The latest tests show
68 per cent, of platinum, which is con-
sidered to be rich and well worth de-
veloping. Persian capital is behind the
venture and a thorough survey is being
made to ascertain the extent of the de-
posits. The one mine is being operated
already with satisfactory results.

Cranes Limited, manufacturers of
iron and brass pipe fittings and lumb-
ers' supplies, Montreal, are building a

city office anc? show room at 380
Phillips Place. The building is of fire-

proof construction and six stories high.
This company has its plant located in

the Cote St. Paul district of Montreal,
along the Lachine Canal, and is one of
the Canadian foundries which is work-
ing at normal, if this is how to describe
runnnig full time with a full comple-
ment of men, and disposing of the en-
tire output.

The Whiting Corporation, Harvey, 111.,

U. S. A., are distributing four cata-
logues in one parcel, but describing
four units of foundry equipment manu-
factured iby this company. No. 161
describes their various lines of ladles,

No. 162 describes their tumbling mills,

No. 163, their core oven equipment, and
No. 164 their trucks and turntables. All

the books are profusely illustrated and
each describes in detail,, all the different
types of the line shown. These four
catalogues are all at the disposal of
anyone who asks for them and will be
found interesting and instructive.

The electric steel foundry department
of the Thomas Davidson Company, at

Cote St. Paul, Montreal, has again
started operations after an enforced
idleness of some months duration ow-
ing to the depression. Sufficient or-

ders are ahead to keep the plant in op-
eration for six weeks, after which it is

hoped that plenty of additional orders
will be on hand to keep the plant in op-
eration throughout the coming winter.
This company has six electric furnaces
and can produce any grade of carbon
steel. They also have a cupola, which
is essential, in conjunction with the
electric furnace in the production of

manganese steel.

Fire Clay in Saskatchewan.—Fire
clay of the very highest and purest
grade as well as that of the coarser
varieties, is being located in the neigh-
borhood of Lake Wapawekka, 150 miles
north of Prince Albert, Saskatchewan.
Canada's imports of this material aver-
age about ten million dollars per year,
ar.d it has usually been considered that
this would have to continue, as Canada
was supposed to have none of her own.
Some of the clay, located was burned
and produced a materia] as white as
the best of European china. This can
be utilized for porcelain ware, while the
coarser brands are quite suited to the
requirements of the foundry.

Alldays & Onions, Birmingham, Eng.,
with office at 40-44, Holborn Viaduct,
London, E. C. I, are handing out to the
foundry and blacksmithing trade their
latest catalogue of equipment which in-

cludes vises and vise-benches, bellows,
blowers, forges, blast standards, braz-
ing pans, blow pipes, pulley blocks,
portable cranes, anvils, swage-blocks,
lifting jacks, tire-irons, taps and dies,
steam hammers, drill presses, harden-
ing and annealing furnaces, and in fact
a full line of equipment for the foundry
and smithy, and some tools for the ma-
chine shop. Among the larger foundry
articles are sand and loam mixers,
tumbling mills, standard cupolas, emer-
gency cupolas, receiver cupolas, steel
ladles, enameling and core ovens. The
book is exceptionally interesting and
well worth asking for.

Dust—A loss or a gain? is the title

of a new catalogue which the W. W.
Sly, Mfg., Co., of Cleveland, Ohio, have
just taken from the press and are dis-

tributing to those interested in the sub-
ject. It describes the dust arrester
which has been perfected by this com :

pany and shows several installations
where it is gathering tons of dust from
air which had formerly been considered
good enough for breathing purposes.
Several testimonials from well-known
institutions are published showing that
such places as button factories, lime,
rubber and other dusty industries as
well as the dusty foundry are made fit

to work in. Drawings of the interior
design of the arrester are shown, mak-
ing the book of real interest to anyone
interested in making working condi-
tions more healthy, while at the same
time saving machinery from the abra-
sive action of the dust which is usually
of a gritty nature although in the form
of fine dust. The W. W. Sly plant and
general offices are at 4,700 Train
Avenue, Cleveland, Ohio, with district
offices at all parts of the United States
as well as Canadian offices at 84 In-
spector Street, Montreal, Que., and 48
Abel Street, Toronto. The book is

free for the asking.

STATUARY FOUNDING
(Continued from page 34)

They are also cast plain or elaborate
according to order. A tablet represents
just as careful workmanship as a statue
although not, in many respects such
difficult work. It is however, even more
essential that the work be carefully
executed, for the reason that a tablet

is usually placed at the entrance to a

public building or on the face of a
granite monument, but always in a con-
spicuous place, whereas the statue fre-

quently stands on top of a granite shaft

or a tower. However it is all careful

work, and all told represents an in-

teresting line of business.
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FOUNDRY

FACINGS
iMADE>
CANADA.

FOUNDRY

SUPPLIES

More Castings to the Dollar - and Better Castings

BY IMPORTING practically all our raw mater-
ial from Ceylon and making it up in our own

factory is one reason why we definitely guarantee
every barrel we sell to be of a uniform high qual-

ity that may be depended upon to give clean,

sharp castings. In addition to that, you are deal-

ing with a Canadian concern and buying direct.

This means that you save the jobber's profit, duty,

and much time on shipments and customs' clear-

ance.

New Branches
In order to meet with the demands
of a growing patronage and to im-

prove our service we have made it

possible to order Hamilton Foundry
Facings and Supplies in Toronto,

Winnipeg and Vancouver (note ad-

dresses at foot of page). If more
convenient order from any of these

points. You are assured of prompt

and efficient service.

Here are a few of our lines

Climax Silver Lead

for medium and lighter grades of castings.

It will brush on the mold. It is sold at a

moderate price, and invariably proves its

worth at the first trial.

Imperial Plumbago

In constant use among foundrymen for thirty

years for making stove plate and ornamental
work of every kind.

XXX Ceylon

Pure Ceylon Plumbago for use on the heaviest

g-reen sand castings. Produces a perfectly

clean casting.

Gambite

Superior to any Liquid Core Binder on the

market. It is free from gas and can be used
alone or with oil, flour, resin or any dry
compound.

Send for trial order today

The Hamilton Facing Mill Co., Limited

Head Office and Mills : Hamilton, Ontario, Canada

BRANCHES
TORONTO—The Hamilton Facing Mill Co., Ltd., 48 Abel St.

WINNIPEG—The A. Adams Supply Co., Ltd., Gait Bldg.

VANCOUVER—The Chowne Chemical Co., Ltd., 918 Pender St. W.
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DO YOU
Manufacture Industrial

Equipment ?

Are you a manufacturer of twist drills, hack saws, mechanics' tools,

wire guards, bolts, rivets, paints—do you manufacture lines of any
description that can be used in machine shops, metal-working plants,

power plants or foundries? If you do the publications you see illus-

trated here (Canadian Machinery, Canadian Foundryman, and Power
House) can build a bigger demand for your products.

This group of technical newspapers is read by the men who are

prospective buyers qf your lines. You can bring to the attention

of these men the reason why they should demand your goods when
purchasing from their dealers. You can effectively do this by plac-

ing a message in the paper which serves the field in which your

products are sold.

CANADIAN MACHINERY AND MANUFACTURING NEWS is

published weekly and covers the machinery, iron and steel and gen-

eral metal-working industries of Canada.

POWER HOUSE is published semi-monthly; it serves steam, elec-

trical, water and gas power plants, and the power houses of all

general manufacturing plants.

CANADIAN FOUNDRYMAN AND METAL INDUSTRY NEWS is

published monthly; it serves the grey iron, steel and non-ferrous

foundries.

Each one of these publications reach proprietors, managers, pur-

chasing agents, foremen—the men who direct the purchasing of

goods. A message to these men in any of the MacLean Technical

Newspapers is certain to have a strong influence.

Write for complete Data.

MACLEAN TECHNICAL NEWSPAPERS
153 University Avenue, TORONTO
Montreal, Winnipeg, Vancouver

Canadian roiiNDRYMAM
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

gRAriS FINISHER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 704 Canadian
Foundryman.

pRACTICAL FOUNDRYMAN, 2& YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,

Canadian Foundryman. (C.3F.)

POSITION WAINTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections. Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

WM
GAOTlffiS

MmytfpGbkecifIwC^S8ffi5m

FOR SALE

DARGAIN IN USED ELECTRIC FURNACE
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Perro alloy furnace, 220
volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons,
Metal Products, Limited, Walkerville, Ont., P.O
Box 156. (c.t.f.f.)

WANTED

VyANTED—A TABOR MOLDING MACHINE
* squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J. Dal-
gleish, 221 Dundas St., Gait. Ont.

Bailey &BeIlFire Brick Co.
Manufacturers and Importers of High Grade

Fire Itrick, Fire Clay and General Supplies.

Special fellapes, Cupola Block, Stoker Brick,

Boiler Tiles, Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St., Toronto. Phone Ken. 4335

The H. M. Lane Company
INDUSTRIAL ENGINEERS

Detroit, Michigan Windsor, Ontario

Specializing in the design and
detail of Foundries, Machine
Shops and Mechanical Equipment

SEE
PAGE
44

Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks.

Write por New Cata)ogl|e

THE STEELTROUGH 8. MACHINE CO, LTD.
TWEED - ONT.

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H. L. WADSWORTH
CLEVELAND

Highest Heat Service plus

Maintenance of Capacity

means

Lowest Melting Cost

Write us.
"Most Metal Per Dollar."

Lava Crucible Company of Pittsburgh, Pittsburgh, Pa.

y^araa
For Hot or Cold Patching

No Man-Made Furnace
Can Burn It Off

Write us.

LAVA CRUCIBLE CO., OF PITTSBURGH , Pittsburgh, Pa.

Wright High Speed Hoists will do your hoist-

ing quickly, safely, and with little effort.

Give them a trial.

JSBON. OHIO, U. S. A.

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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The Brown-Boggs Co., Limited

HAMILTON, ONT.

Grey Iron.

Can. Hanson & VanWinkle Co.
LIMITED

TORONTO, ONT.
Monel. Aluminum, Brass, Bronze, Grey Iron.

W. W. Wells
370 Victoria Street, TORONTO, ONT.
Nickel and Monel Metal.

Fisher Motor Co., Limited.
ORILLIA, ONT.

Die Castings.

Tallman Brass & Metal, Ltd.
HAMILTON, CANADA

Brass. Bronze, Manganese Bronze, Aluminum.

The Robert Mitchell Co., Ltd.
64 Belair Ave.. MONTREAL.

I.ijrlit Grey Iron.

Sully Brass Foundry, Limited
«18 Brock Are., TORONTO. ONT.

Brass. Bronze, Copper and Aluminum.

Dom. Foundries & Steel, Ltd.
HAMILTON. CANADA.

Slcel Castings all sizes.

Canadian Steel Foundries, Ltd.
MONTREAL, QUE.

Steel and Ferro-Alloy.

Canadian Rum ley Co., Limited
Queen West and Abell Streets,

TORONTO. ONT.
Grey Iron.

Manitoba Steel Foundries, Ltd.
Office Works

Winnipeg. Selkirk, Man.

Steel Castings up to 5,000 lbs.

Langley & Austin,
GALT, ONT.

Copper, Bronze, Brass and Aluminum.

Gait Malleable Iron Co., Ltd.
GALT. ONT.

Malleable.

Brantford Brass Foundry Co.
BRANTFORD. ONT.

Alunitnnm, Brass, Bronze, Specialty.

Maxwells, Limited
ST. MARYS, ONT.

Light Grey Iron, Tinning same a specialty.

S. Vessot & Company
JOLIETTE. QUE.,

Srey Ir>n, Brass and Aluminum.

The Katie Foundry
GAIT. ONT.

Grey Iron, Semi-Steel, Brass, Aluminum.

The Eureka Planter Co., Ltd.,

WOODSTOCK. ONT.
Specialty Light Grey Iron.

Miller Bros. & Sons, Limited,

120 Dalhoasie St., MONTREAL.

Grey Iron, Semi-Steel Castings up to 10 tons.

William Kennedy & Sons, Ltd.
OWEN SOUND, ONT.

Steel, Malleable and Heavy Grey Iron.

See Advertisement Page 7

Lindsay Foundry and Pattern
Works, Limited

Victoria Avenue. LINDSAY. ONT.
Grey Iron and Semi-Steel to 75 tons.

Can. Mead-Morrison Co., Ltd.,
MONTREAL, P.Q. WELLAND, ONT.

Grey Iron Machinery Castings.

Machinery & Foundries, Ltd.
BROCKVILLE, ONT.

Light and Medium Grey Iron.

Dominion Engineering Works,
Limited

MONTREAL. QUE.
Grey Iron and Semi Steel to 75 tons.

Hugh Park Foundry Co., Ltd.,

OSHAWA. ONT.

Grey Iron, Patterns, Etc.

A. F. McCulloch
OSHAWA, ONT.

Brass, Alum. Castings—Wood, Metal Patterns.

Smith's Falls Malleable
Castings, Limited
SMITH'S FALLS. ONT.

Malleable.

Hull Iron & Steel Foundries
Ltd.

HULL. CANADA.
Steel, Manganese, Chrome.

Corbet Foundry & Machine Co.
Ltd.

OWEN SOUND, ONT.
Grey Iron, Brass.

Aluminum Last & Metal Co.,

KITCHENER. ONT.
Aluminum. Brass, Bronze and Special Alloys.

Aurora Foundries, Limited,

AURORA, ONT.
Grey Iron.

Fittings Limited,

OSHAWA, ONT.

Malleable, Grey Iron, Brass, Aluminum.

International Malleable Iron
Company, Limited

GUELPH, ONT.
Malleable.

John T. Hepburn, Limited

TORONTO. ONT.

Grey Iron.

Mr. Foundry Owner

:

Over thirty leading foundries are listed in our "Where to Buy
Your Castings" Section. They find it pays. Particulars upon
request.

Canadian Machinery & Mfg. News,

153 University Ave., Toronto.
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenien e of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

illinium!

ANODES. BRASS, COPPER, NICKEL
AND ZINC

W W. Wells, Toronto. Ont.

ARGON
Dominion Oxygen Co., Toronto, Ont.

BRASS FURNACES
tlawley Down Shaft Furnace Co., Emit-

in. in
monarch Engineering & Mfg. Co.. Balti-

more, Md.

CHEMISTS
Charles C. Kawin. Chicago, 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co.. Rich-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co, New
York City.

CORE OVENS
Damp Bros.. Mfg. Co., Toronto. Ontario.

Monarch Engineering Mfg. Co. Balti-

more, Md.
W. W. Sly Mfg. Co., Cleveland. Ohio

CORE PLATES
Damp Bros., Mfg. Co., Toronto. Ont.

CORE SAND
lenson & PatterBon. Stamford, Ont.

George F. Pettinos. Philadelphia. Pa.

CRANES
Northern Crane Works. Ltd., Walker.

Tllle. Ont.

CRUCIBLES
Joseph Dixon Crucible Co.. Jersey City.

N. Y
J. H. Gautier & Co. Jersey City. N. Y.

CUPOLAS
Northern Crane Works. Ltd., Walker-

vllle. Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio

Monarch Engineering & Mfg. Co., Baltl-

more, Md.

CUPOLA LININGS
Whitehead Bros., Buffalo N Y.

UUST ARRESTERS
\V W. Sly Mfg. Co . Cleveland. Ohio

EDUCATIONALISTS
McLaln's System Inc.. Milwaukee. Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co. Leavenworth.

Kansas.

Preston Woodworking Co., Preston, Ont.

rERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co.. Ltd., Montreal.

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co.. Toronto,

Ont

tuASKS. SNAP
American Foundry Equipment Co. New
York City.

FLASKS, STEEL
American Foundry Equipment Co. New
York City.

FLUXES. IRON. BRASS. ALUMINUM.
COPPER

Basic Mineral Co.. Pittsburgh. Pa

Directory of Foundry Supply Houses

The Buyers' Directory of Canadian Foundiyman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of Whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in soma cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

houses listed below:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT, SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros., Mfg. Co., Toronto. Ont.

LADLE SHANKS
Damp Bros., Mfg Co., Toronto. Ont.

MAGNETS
Dings Magnetic Separator Co , Milwau-

kee, Wis.

FLUOR SPAR
Basic Mineral Co.. Pittsburgh, Pa.

FOUNDRY ENGINEERS
Austen Company. Cleveland, Ohio.
Charles C. Kawin, Chicago. 111.

H M. Lane Co., Detroit. Mich.
McLaln's System Inc , Milwaukee, Wis.

FURNACES. OIL
Hawley Down Draft Furnace. Easton.

Pa.
Monarch Engineering Mfg. Co., Balti-

more. Md.

FURNACES. GAS
Monarch Engineering Mfg. Co, Balti-

more. Md.

FURNACES COKE
Monarch Engineering Mfg. Co. Balti-

more, Md.

UPNACE3 ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh. Pa.
Electric Furnace Co.. Salem. Ohio.

GRINDERS. PORTABLE
\V Sainshnrv. Ltd

Cleveland Pneumatic Tool Co., Toronto,

Ont.

GRINDERS. SWINGING
.V \v Sainsbnry Ltd., Sheffield, Eng.

GRIT AND SHOT. SANDBLAST.
Globe Iron cm-!, and shut Co.,

Mansfield, Ohio.

HEATERS
E. .1 Woodison & Co. Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co.. Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co, Detroit, Mich.

IRON CEMENT
Smooth-On Mtg. Co., Jersey City. N.J.

KAOLIN
Whitehead Bros. Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

METALLURGISTS

McLain's System Inc . Milwaukee, Wis.

Charles C. Kawin, Chicago, 111.

METAL PATTERNS

Bryant Pattern Works, Windsor. Ont.

Hamilton Pattern Wks , Toronto, Ont

MOLDING MACHINES

American Foundry Equipment Co., New
York City.

Benson A: Patterson. Stamford, Ont.

Herman Pneumatic Tool Co.. Pitts

burgh. Pa.

Tabor Mfg. Co.. Philadelphia, Pa

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y

Benson & Patterson. Stamford, Ont.

Geo. F. Pettinos. Philadelphia, Pa.

Venango Sand Co., Franklyn, Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Out

PATTERN MAKERS
Bryant Pattern Works, Windsor. Ont

Hamilton Pattern Wks. Toronto. Ont

PIG IRON

A. C. Leslie & Co., Ltd., Montreal.

Steel Co., of Canada. Hamilton. Ont.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co , Toronto,

Ont.

PULLEYS
Dings Magnetic Separator Co.. Milwau-

kee Wis.

RIDDLES
Great Western Mfg Co.. Leavenworth.

Kansas.
The Preston Woodworking Machine Co..

Preston, Ont.

SAND
Benson & Patterson. Stamford. Ont.
George F. Pettinos, Philadelphia, Pa.
Venango Sand Co . Franklyn. Pa.
Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co.. New
York City.

H. L. Wadsworth. Cleveland, Ohio.

SAND MIXERS
Philips & McLann Co., Pittsburgh, Pa.
Monarch Engineering & Mfg. Co., Balti-

more. Md.
National Engineering Co.. Chicago. Ill

SAND SIFTERS

Great Western Ilfg. Co., Leavenworth.
Kansas.

Monarch Engineering & Mfg. Co., Balti-
more, Md.

National Engine- Ing Co., Chicago.
The Preston Wo -dworking Mai-nine Co..

Preston. Ont.

SAND BLAST HLLMETS
Pulmosan Safety Equip. Co. Brooklyn,

SAND BLAST MACHINERY
American Foundry' Equipment Co.. New

York City.

Pangborn Corporation, Hagerstown, Md.

W. W. Sly Mfg Co.. Cleveland. Ohio

SAND MULLERS
National Engineering Co.. Chicago, 111.

SAND BLAST ABRASIVES

George F. Pettin ,i. Philadelphia. Pa.

(J lobe Iron-Crusn & Shot Company,
Mansfield, Ohio.

Pittsburgh Crushed Steel Co., Pitts-

burgh, Pa.

SAND RAMMERS
Cleveland Pneumatic Tool Co., Toronto,

Ont.

SHOT AND GRIT. SAND-BLAST
Pangborn Corp Hagerstown. Md.

Globe Iron Crush ami Shot Co..
Mansfield. Ohio.

SNAP FLASKS
American Foundry' Equipment Co. New

York City.

Damp Bros., Mfg. Co., Toronto, Ont.

Diamond Clamp & Flask Co.. Rich-

mond, In liana.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co.. Toronto, Ont.

STEEL BANDS
Damp Bros., Mfg Co., Toronto, Ont.

TUMBLING BARRELS
R MacDougall Co., Gait, Ont.

W. W. Sly Mfg. Co., Cleveland. Ohio

VALVES
Cleveland Pneumatic Tool Co.. Toronto

Ont.

WELDING AND CUTTING SUPPLIES
Dominion Oxygei Co.. Toronto, Out.
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Metal Workers'

CRA YONS
Sawed from purest Talc; medium hard,
guaranteed free from grit. Equal to

best imported product but lower in price.

Send for free sample.

H . H. Wood Talc Co., Mine Centre, Ont.

Head Office and Factory

Toronto
82 Richmond St. E.

Montreal
131 St. Paul St. VV

Winnipeg
259-261 Stanley St.

MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on accoun' of

the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
— speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro~Alloys)

PITTSBURGH, U.S.A.

A FULL LINE OF

PLATIN6 AND POLISHING MACHINERY AND EQUIPMENT
Write For Catalogue And Current Prices

Anodes
Barrels (Tumbling)
Brushes
Buffs
Chemicals
Crocus
Crucibles
Crocks
Dipping Baskets
Dynamos
Emery
Felt Wheels
Foundry Supplies

Generator Sets
Grinding Lathes

Lime Finish
Nickel Salts

Ovens
Polishing Lathes

Pumice
Rheostats

Rouges
Sand Blast Cabinets
Tanks—All Kinds

Tripoli Compositions
Waste

GEORGE W.KYLE & CO. INC.
GRAND AND THOMPSON STEETS

NEW YORK

Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker

delivery, and can save duty and elimin-

ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars?

W. W. WELLS, Toronto

1

In

Brass
Bronze
Copper

Nickel
Tin&Zinc

^m& BUY CANTON VALVE-
mmfr LESS CHIPPING HAM-
m0^ MERS and SAVE the

amount you are now pay-

I S)

I 1/1

ml- ^
"" ^

mm- >
r-1 -J

! ing for valve parts. Guar-
anteed against defects
and shipped on approval.

The Canton Pneu-

matic Tool Co.

CANTON, OHIO

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

H AGER STO WN. M D. *
SAND-BLAST SPECIALISTS

P. O. BOX. 8508

GLOBE CHILLED SHOT
CUTS CLEANING COSTS

Travels Faster - - More Impact
A spherical object travels

faster than an irregular one

and has more impact! That
is why Globe Shot gives you

a better, and a faster clean-

ing job than sand.

Because Globe Chilled Shot
can be used over and over
again—as many as 275 times
—a few bags are all you
need. It saves you much ex-
pense for freight, hauling and
handling.

ASK FOR SAMPLES!

THE GLOBE IRON, CRUSH AND SHOT CO.
(Formerly THE GLOBE STEEL CO.)

MANSFIELD OHIO

Magnetic Separators
for reclaiming iron from molding sand,

from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over

3,000 successful installations.

Dings Magnetic Separator Co.

800 Smith St., Milwaukee, Wis.
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E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

PHONE 5150

L
Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

AMERICAN
Molding Machines Pattern Compound
Charging Buckets fifi^t Core Machines
Dust Arresters ^fe Oven Trucks
Sand Cutters EQUIPME^ Steel Flasks
Snap Flasks Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent write for it.

CHAS. J. CLARK BLAST METER CO.
Glad brook, Iowa.

phillips & McLaren
Sand

Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry

use. AlsoJawCrushers.

24th and Smallman S's

Pittsburgh, Pa.

CO.

Patterns

!

Put your pattern problems in
our hands. Quality work and

Phone prompt service assured. Pat-
Adelaide terns made for all foundry

5439 purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

NORTHERN CRANC5
MADE IN rr^ - €CANADA HH

^- i ._.^,%SB^?..

.

J
«-, -..- -.;,- ... .... . .-.

;

ifjmJvHL U J|i' i

W 4
IJKl f

ELECTRIC ' '"^ImI'
HOISTS

fiStes*^

I TO 150 TONS
CAPACITY

AIR
HOISTS

NORTHERN CRANE WORKS LTD.
WALKERV1LLE - ONTARIO.

Pulmosan Sand Blast Helmet No. 30

J

Well ventilated, ad-
justable frame fits

any size head. Light
in weight and will

stand hard wear.

Send for descriptive

circular

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.

S&. ANGULAR GRIT
SCIENTIFIC
BLASTING

METALLIC
ABRASIVE

Trade Mark
Adopt metallic abrasive instead of sand.
Angular Grit will reduce your costs —

one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s* aw..*,.,.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Repretenlatlcu: WILLIAMS & WILSON Ltd., Montreal, Canada
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DOES YOUR MONEY EARN
FULL PROFITS FOR YOU?

Do you take profits out of your business each year? How are they
invested? Is every dollar invested in securities that are earning for
you the highest possible income? If not, you are losing profits.

You know all about Retailing
How much do you know about Investing?

The average business man is so absorbed in his work that he has little time to make
a study of investment. Turnover, stocks of merchandise—all are part of his daily

studies. But there is another place where care and good judgment are as essential.

The profits earned must be invested to do their part in increasing your income.

Only Safe Investments Count.

Your safe investments will educate your children,

provide for your family, provide for yourself.

But the investments must be safe and they must

earn their full income if they are to accomplish

your aims. Money not properly invested is idle

money.

Send the

Coupon
Today

If you have any in-

vestment or financial

problem at the mo-

ment write it on a

separate sheet of paper, enclose it with

the coupon and the editor will give you

the benefit of his advice.

SPECIAL
OFFER

If you want to make the most out of your investments sub-
scribe now for THE FINANCIAL POST, Canada's leading in-

vestment weekly. It will give you 52 times a year news and
advice concerning investments. It will answer your own per-
sonal problems on investing. It discusses bonds, stocks, insur-
ance, wills and other personal financial problems in an inti-

mate, understandable way. You need THE POST. Fill in the
coupon to-day and subscribe before you forget. Invest $5.00
to-day where it may save you $500 or $5,000.

COUPON

THE FINANCIAL POST,
143 University Avenue, Toronto.

You may send me THE FINANCIAL POST for one year—52
issues—for which I enclose $5.00.

I

Name . .

Address

INDEX TO ADVERTISERS

American Foundry Equipment Co 47

Audit Bureau of Circulations 10

B

Basic Mineral Company Back Cover

Bailey & Bell Fire Brick Co 43

Benson & Patterson 14

Bryant Pattern Works, E. S 47

Buyers' Directory 45

Can. Link-Belt Co 13

Canada Machinery Corp 11

Canton Pneumatic Tool Co. 46
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Clarke Blast Meter Co 47
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D
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Kawin Co., Chas. C 12
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M
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Minister of Finance 2

Monarch Eng. & Mfg. Co 3

N
National Engineering Co 9
Nicholls Co., Wm. H 16

Northern Crane Works 47

Pangborn Corporation 46

Pettinos, George F 14

Phillips & McLaren Co. 47

Pittsburgh Crushed Steel Co 47

Pittsburgh Electric Furnace Co 46

Preston Woodworking Co 1

Pulmosan Safety Equip. Co 47

S

Sainsbury Ltd., A. W 12

Sly Manufacturing Co., W. W 12

Smooth-On Mfg. Co. Inside Front Cover

Steel Co. of Canada 8

Steel Trough & Machine Co. 43

Stewart & Co., Ltd., Duncan 13

Stevens, Fredric B. Inside Back Cover

T

Tabor Manufacturing Co 6

W
Wadsworth Core Machine & Equip.

Wadsworth, H. L 43

Wells, W. W 46

Wood Co., H. H 46

Woodison Co., E. J 1

Whitehead Bros. 14

Wright Mfg. Co 43

Foundryi
A A

Koundrymen!
Turn to page 44 without fail.
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton. Mgr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets
DETROIT, MICH.

Or order from the nearest branch
CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street. Erie. Pa

Charles J. Menzemer, Mgr.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee, Wis.

A. M. Weis. Mgr
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Which is Your Case?
Cost of Production Excessive?

Castings Unsatisfactory?

Reasonable Production Cost?

Perfect Castings?

Why Aren't Your Castings Perfect?
Is your trouble from dirt, porousness or shrinkage?
Would you like to use less Coke and more Scrap?
How about picking out your Cupola in one-fourth the time?
And saving one ton of Iron in a fifty ton Heat?

Your Castings Can be Perfect and Will be
Perfect if you use Keystone Cupola Flux

The C. M. Miller Alloy Fluxes For All Metals

Give them a trial. No pay unless satisfactory.

Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.,

Radioclarite for Brass, Bronze and Non-Ferrous Metals.
Pearlite for Aluminum.
Special Radioclarite for Copper.

Fluor Spar
We produce all grades of Fluor Spar from our own mines. Immediate
delivery.

Send today for our

literature

Use Our Fluxes and Save
Dollars Where We

Make Cents

C. M. Miller

THE BASIC MINERAL CO., Box 276, N.S. Pittsburgh, Pa.
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Ambitious

Foundrymen

You, who are eager to

work your way to suc-

cess, qualify for a Mc-
Lain diploma.

Capable

Executives

are chosen for experi-
ence and their know-
ledge of scientific melt-
ing and semi-steel.

Foundry owners de-
mand McLain men
and more each year.

Evidence

Graduates of one course
frequently enroll for
the other as the future
demand will be for ex-

ecutives with both iron

and steel experience.

McLain

Service

is given with the co-op-
eration of the student
and includes advice on
cupola difficulties, cast-

ing defects, etc. This
service alone is worth
the price of the course.

Why
Continue to

Experiment ?

EVERY MAN
connected with the

FOUNDRY BUSINESS
needs the seventh edition of

McLAIN'S
SYSTEM

Size 6x9 inches—624 pages, including- a 54-page
cross Index and nearly 200 tables and illustra-

tions. (May also be had in half leather book
form.)

Send for full information on the Seventh
Edition and 32-page synopsis — FREE

McLain J

s System, Inc.

700 Goldsmith Building

MILWAUKEE, WIS.

Just Suppose

you had access to a big
bunch of foundry facts
covering casting defects
and remedies, cupola
data, mixtures and
analyses of semi-steel
for all classes of cast-
ings—quick reference
on foundry problems,
etc.—wouldn't it be a
money and time-saver?

You Know It

!

Wouldn't it put life in

the whole force to know
the melting time could
be cut from 30 to 60
minutes—getting good
hot iron from the first

tap?

Cupola
Report

covers every detail, ar-
rangement, method of
charging, etc. Advice
may be put into prac-
tice at once. No pat-
ents or expensive equip-
ment—just common
sense.

Satisfy Your
Customers

with McLain's semi-
steel which reduces
section, costs less than
gray iron but is 25 to
60 per cent, stronger.

Why Not
Make It ?
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Your fastest man shoveling at top speed eould not
keep The Wallace Electric Sifter working at full

capacity.

Wallace Bench fi Jointer.

The New Wallace Electric Sifter

Will Sift a Ton of Moist

Molding Sand in Four Minutes

The Wallace Sifter has a greater capacity than

any other type sifter known. One ton of moist

molding sand can be sifted in four minu'es

through a No. 2 riddle and the sand delivered

clean and in perfect condition. This will give

you an idea of what savings in time you can

secure.

The Wallace Electric Sifter (formerly known as

the Sand Hog) can be hung from any support

at any height and because of its light weight

every molder can easily move it to sift over his

sand pile or directly into trays or flasks.

An electric motor with patent rotary eccentric-

housing imparts an extremely rapid vibratory

motion direct to the screen, thus maximum sift-

ing rapacity is obtained without any loss of power.

You'll appreciate the Wallace Electric Sifter for

it'll satisfy your workmen and const rve their time

for other work.

Send for Bulletin 21 1-S and Price List.

J. D. Wallace & Co.
1414 W. Jackson Blvd. Chicago, U.S.A.

Most all machinery dealers handle the Wallace Line
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WOODISON
CANADIAN MADE
Foundry Supplies

Save You Money

THIS Millett, Patent,

Portable, Core Oven
enables you at any time to re-

move the cores on a single shelf
without lowering the tempera-
ture of the oven, nor in any way
hindering the baking process on
the other shelves.

Each shelf is made to swing out-

ward and a rear door closes the
opening, thereby retaining the
heat—a device which means a

great saving of fuel. Moreover
you get no broken cores with a

Millett.

The
Only Heater for the Foundry

"More Heat — Less Coal'

At the best, heating the foundry is going to

be expensive business this year. Why pay
good money to produce heat that's wasted.
Direct your heat to the right spot with this

Gordon Heater which is built specially to heat
foundries and a great variety of other indus-
tries. A multivane fan forces the heat along
the working plane, warming every corner and
window and insuring your workmen comfort at
all times. It does this at a great saving of
fuel and a maximum temperature variation of
only five degrees.

The E. J. Woodison Company, Limited
Fire Brick Fire Clay Heat Proof Cement

588 Dupont Street

TORONTO

Foundry Equipment

261 Wellington Street

MONTREAL
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LOOK FOR THIS LABEL

lightly.

ADVISE US OF AN Y TROUBLE.

THANK YOU.
'

BUFFALO BRAND Vent Wax is naturally affected

by heat and cold. That you may get best results

from its use we have adopted a designating label

on each spool as follows:

SOFT
Wax For

Cold Weather
This wax is for Winter use. It will be more pliable

if kepi at a temperature over 30 degrees

MEDIUM
Wax For

Moderate Weather
This wax is intended for use in Spring and Fall

HARD
Wax For

Hot Weather
While made for Summer use, this wax should not be

exposed to extreme heat.

Each grade of wax is made for use in the season of

the year as indicated on the spool. Follow these

suggestions, and you will eliminate a lot of trouble.

Regulate your stock so that you will be using season-

able wax. Order more often— in smaller quantities.

A good way is to place a blanket order for shipments
at regular* intervals—weekly, monthly—as you re-

quire. This method insures seasonable wax at all

times.

Your supply house can furnish seasonable
wax—insist upon it.

UNITED COMPOUND CO.

MASTER FLASKS are designed to meet present
day needs where rapidity and precision of opera-
tion are essential. They are flasks you can de-
pend upon — very rigid and all wearing parts
amply provided for.

Sold in Canada By
Dominion Foundry Supply Co.; Whitehead
Brothers Company; E. J. Woodison Company;
Frederic B. Stevens; Hamilton Facing Mills

Co., Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

DIXONS

228 Elk St. Buffalo, N. Y., U. S. A.

Cost per pound of metal melted Is the
only true way 1o figure crucible costs.
A low priced crucible may appear

cheap but fall far short In the
number of heats it will deliver.

DIXON CRUCIBLES have
delivered results for so
long that they have come
to be standard the
world over. Measure their

s cost by the number of
\ heats they return — and

they are the lowest in
price that you can pro-
cure.

Write for Rooklet No.
27-A. It tells a story.

Joseph Dixon Crucible Co

Jersey City. New Jersey

Established 1827
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MONARCH FURNACES
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Oil or Gas

Monarch Tilting
Crucible Furnace.
Combustion Chamber
Oil or Gas.

Almost

Wonderful Results

!

BUILT by pioneer furnace makers—by men who
have devoted their entire time and energy to the
building of these furnaces—the "Monarch" line

to-day is saving thousands of dollars in money-making
Foundries in all parts of Canada.

3,803,789.29 fluid ounces melted during 1913-14 at a
total cost per ounce of $0,002,434 ("Monarch-Rock-
well Double-Chamber Furnace) was the experience of
the Tonopah-Belmont Mill (Silver).

"Monarch-Rockwell" Double-Chamber Melting Furnaces actually
do twice the work in half the time. The exhaust heat from one
chamber, instead of being wasted as in other furnaces, is used to

bring the metal in the other chamber to near melting point. The
wide range of operation made possible by this method will be
appreciated. It makes melting practically continuous, permitting
melts of various mixtures of metals to follow one another in rapid
succession.

The "Monarch"—a Continuous Revolving, Non-Crucible Furnace,
is a popular furnace—and deservedly so—its continuous rotary
motion gives greater length of life to the linings, decreases the
melting period and saves labor.

The "Monarch Steele-Harvey" Crucible Tilting Furnace, for coke,
is substantially built for continued and long, heavy service. Pat-
ented revolving grate bars maintain a clean fire at all times; the
furnace, being entirely above ground, is easily accessible for
repairs and it has a drop bottom of the most approved design.
These points are worth appreciating—perhaps more so than the
very low first cost of this furnace.

There is a Monarch type for every Metal Melting need.

Send for Particulars.

The Monarch Engineering & Mfg. Co.

1206 American BIdg., Baltimore, Md., U.S.A.

Shops at C'urti s Bay, Md.

New York Office, 50 Church St.

Monarch Steele-Harvey Crucible
Tilting Furnace, Oil or Gas.

Coal or Coke.

11I1IIIIII1I1I1IIIII Will HI
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Helmet required only for protecting operator's
face from abrasive

SLY
SAND BLAST
ROOMS

Pneumatic Elevating and Separating

of Sand and Dust

Only one Motor required (at the fan). No Bucket Ele-

vator. No Screw Conveyer. No Screen Riddles. No
Mechanical Parts to wear and to get out of order.

Simplicity and Perfect Separation are

the outstanding features.

Equally well adapted to Sand, Shot, or Grit

Hamilton Facing Mills

Hamilton

Ont.

The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.

<*9

PIG
IRON

THE

f STEEL >

COMPANY
OF

^CANADA'
^ LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines ; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL
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A Real Money-Saving Opportunity
Is Offered to You by

Dominion Oxygen Service

ASCHEDULE of rock-bottom prices based on consumer's
consumption.

Ample stocks of both Dominion Oxygen and Prest-O-Lite
Dissolved Acetylene always ready to ship from ten
centrally-located warehouses—saving freight charges.

A liberal policy of cylinder loans.

Modern, light-weight, safe cylinders with improved leak-proof valves.

A spirit of friendly co-operation with customers which effects econo-
mies by use of oxygen and acetylene.

Dominion Oxygen and Prest-O-Lite Dissolved Acetylene have a higher
standard of purity than is usual for industrial use and yet the cost

is no greater.

We would appreciate an opportunity of presenting our proposition in

detail before you make contracts for the year's supply.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

General Offices: 80 Adelaide St. East, TORONTO.
Hamilton Merritton Montreal

Wellaml
Oshawa
Windsor

Quebec Shawinigan Falls
Winnipeg

Toronto

D33
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR PRICE AND PARTICULARS TO

DUNGANSTEWART&Go., Ltd
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

"B & P" The Famous Niagara SANDS
You Take No Chances

in ordering a supply of these moderately-

priced Sands. We know—and the exper-

ience of many of the leading foundrymen in

Canada goes to prove it—that "B & P"

Sands mean real economy plus better cast-

ings. Moreover, because we know this,

every shipment of "B & P" Sands is sold on

a "satisfaction-guaranteed" basis. A trial

order will convince you—you take no

chances.

Stop and figure just what this Sand-Satisfac-

tion means to you, then send a trial order or

write us for further information.

A Partial List of our

Satisfied Users

Dom. Wheel & Foundries, Toronto.
Fittings, Limited, Oshawa.
Can. Fairbanks-Morse Co.,

Toronto.

Can. General Electric, Toronto.
Can. Iron Foundry, St. Thomas.
Grand Trunk Railway System,

Montreal.

Victoria Foundries, Ottawa.
International Malleable Iron,

Guelph.

Katie Foundry, Gait.

Goldie & McCulloch, Gait.

International Harvester Co.,

Hamilton.
Dom. Steel Products, Brantford.
Can. Westinghouse Co., Ltd.,

Hamilton.
Wm. Hamilton & Sons, Peterboro.

Benson & Patterson
Stamford, Ont.

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting

|

Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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HAMILTON FACING MILL CO

FREDERIC. B.STEVENS

Doing Without a Combs
Gyratory Riddle Means
Paying for It Without

Getting It.

Are You Using Too Many Men?
The time of your employees is the most expensive thing which enters into the cost of castings.

Every Saturday night a liberal percentage of your payroll goes for time spent in screening sand.

You can shave this sand screening time to the minimum with a Combs Gyratory Foundry Riddle.

This machine will sift sand faster than one man can shovel into it, and will also screen more sand
than ten laborers using hand riddles.

It is in every sense a time saver. Weighing but ninety pounds, a man can easily pick it up and
carry it wherever needed, and when suspended from a trolley on a wire cable the Combs Riddle

will supply as many as twenty moulders with sand.

%
tA^nad^nPwMiM^e/nrowntaCm
i f&y for r£ rjp Canadian
t. -/J yc/ncfs Hg^mg* veM

E. J. Woodison Co., Toronto.
Hamilton Facing Mills Co., Hamilton.
Frederic B. Stevens, Windsor, Ont.
Dominion Foundry Supply Co., 185 Wei

Montreal.
ington St.,

Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.
Strong-Scott Mfg. Co., Winnipeg, Man.
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REGISTERED

The 'Sterling'Mcirli'ofCirculation

CONFIDENCE! From PALM to PlNE
A UDITED circulation has done much more than merely

A-m furnish advertisers with verified and reliable figures.

JL A- It has definitely enhanced the prestige of the pub-

lishing industry, and has made it the recognized vehicle of

modern selling.

Confidence in the efficacy of publication advertising has

advanced in proportion to the growth of A. B.C. membership.

Advertisers can rest assured that their far-flung appropria-

tions, extending in their influence from the Gulf of Mexico to

the fringe of the Arctic Circle, are being spent for sound, veri-

fiable circulations in every important point on the continent.

The international scope of the Bureau helps to strengthen

this confidence. U. S. advertisers who wish to do business in

Canada discover that almost everywhere in the Dominion
they can buy space in publications whose circulations are

audited in identically the same manner and according to

the same standards as their own.

"How I Analyze the Suitability of a Publica-

tion." is told by a national advertiser in one
of the chapters of a book entitled "Scientific

Space Selection"—published by the A. B. C.

Audit Bureau of
Circulations

202 South State Street 152 West 42nd Street

Chicago New York

A Co-operative Organization for the Standardization and Verification of Circulation Statements

\
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ECONOMICAL and EFFICIENT for all kinds of sand mixtures in foundries
producing steel, gray iron, malleable, brass and aluminum castings.

It is the height of inefficiency

to throw away sand that could

be used again, thus unnecessar-

ily spending thousands of dol-

lars every year for new sand.

The Simpson Intensive Foundry

Mixer reclaims old and worn-

out sand for re-use. It thor-

oughly amalgamates the mix-

ture and requires less new sand

and binder. For better castings

set up a "Simpson" in your

plant.

"On Core Sand Mixtures we have

found your Simpson Mixer saves

about40% in labor and25% in binder
9

Troy Malleable Iron Works, Troy, N.Y.

Do You Know Why

—

this firm uses SIMPSON MIXERS? Because they

have found, like other leading foundries in Canada
and the States, that Simpson Mixers keep down
labor costs and at the same time eliminate the losses

due to bad castings caused by poorly mixed facing

and core sand.

At Pontiac, Mich., the Wilson Foundry & Machine

Company build castings for Overland cars. All fac-

ing sands used, either for grey iron or semi-steel

castings, are mixed with Simpson Mixers. Here's

the story in their own words: "We mix approxi-

mately 100 tons per day through our Mixers and
they have given us universal satisfaction."

These are reasons back of our claim that a Simpson

Mixer will soon pay for itself.

" The Product of a Practical Foundryman 99
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TABOR
3-inch Plain Jarring Machine

For Small Molds
And Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine with 1
2" x 14" Table

THE TABOR MFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A.

Cleco Pressure-Seated Air Valves for Foundry Work
The valve that improves with use.

Style A—30° Angle
Valve, allows hose
to fall away from
underside of Valve
without bending.
Sizes, W and %".

Style F. W. L. —
Four-Way Valve.
Movement of the
handle controls
the supply and ex-
haust from both
ends of a double
acting piston.

PRESSURE
POINT

The Air Pressure
is always on the

Large endof\ulve
Plug holding it

firmly on Seat.

Style F.W.L.

Style R. A. — 90°

Angle Valve al-

lows hose to fall

away from under-
side of valve with-
out bending.
Sizes, %", %", W,

Style S. L. -
Straight way valve.

Inlets and outlets
same size and in
alignment. Sizes,

%", %", W, %",
1", IV, 1W, 2".

Style R.A.

Write for Bulletin 55. describing
Valves and Fittings

complete line of
Style S.L.

BOWES PRESSURE TIGHT AIR HOSE COUPLINGS
Standard Equipment Everywhere

Instantly connected or disconnected. Ab-
solutely air-tight under all pressures from 10

lbs. upwards.

Interchangeable, in all sizes from Viin. to

%-in. Made of non-rusting and acid-resisting

metal-brass and Nic-a-loy.

Cut Shows Never Slip Clamps Attached.

IN STOCK—Chipping Hammers, Sand Rammers, Portable Emery Grinders, Cleco Air
Valves, Hose Fittings—everything required in foundry work.

Wrltt for Bulletins Nos. 40. 51 </»</ 53, describing our line of Foundry Air 'Idols.

CLEVELAND PNEUMATIC TOOL Company of Canada, Limited
84 Chestnut St., TORONTO, ONT. 337 Craig St. W., Montreal, Que.
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"Haven't you wasted enough
money on sand? "

Do you know that you can cut cleaning costs

in half by using

—

GLOBE CHILLED SHOT
IT ALSO—

Eliminates Dust

Cleans Faster

Lasts Longer /fS Q-

•I

^
a®

GLOB

/^L \ Jp

^

Instead of keeping large bins constantly supplied with sand; pay-

f' , jk ing high freight, hauling and handling charges in order to do so,

VM^S why not put in a few bags of GLOBE SHOT. One TON of GLOBE SHOT
Ne^£-"' will do more and better work than a CARLOAD of sand, which, at best,

can be used only twice before it pulverizes. GLOBE SHOT can be used 200 to 250
aimes before it becomes ineffective—and remember: Globe High Carbon Chilled Steel

Shot is more effective; it cleans faster than the best sand and better than any known abrasive.

Shall we send you samples?

THE GLOBE IRON-CRUSH AND SHOT CO., Dept. C, Mansfield, Ohio
(FORMERLY THE GLOBE STEEL CO.)

What We Make We Guarantee

The Wadsworth No. 3 Core Making
Machine, :i

g to 7in.

Write for complete catalog of

Core Maying Machines

and Equipment

Manufacturing
Costs will take
a decided drop

Present day conditions de-

mand lowest possible sell-

ing price of a commodity.

You can reduce the price

of your product without

affecting your profit by
manufacturing with

r

Jffi i? "'^r>C;^^M* v'

The Wadsworth Compounding Mill

High Grade Core Room Outfits

theWADSWORTH CORE MACHINE & EQUIPMENT CO.
AKRON, OHIO, U.S.A.
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The Kawin Service for Canadian Foundries and Users of Castings.
THE SERVICE WE HAVE RENDERED MANY CANADIAN FOUNDRIES AS ENGINEERS, CHEMISTS,
UKTALLURGISTS AND ADVISORS HAS RESULTED IN OUR MAKING MANY SPLENDID CANADIAN CON-
NECTIONS. We are proud of our record of achievement throughout Canada. We appreciate the confidence
placed in our organization. OUR ENGINEERING SERVICE consists of planning and layout of foundries

—

based on practical methods. Assures you of low cost of operation costs and desired production.

Consult Us when Considering Alterations
OUR ANALYTICAL SERVICE consists of examination of Iron, Steel, Ferro, Bronze, Babbitt and Aluminum,
Oils. Coke, Coal, Sand, Limestone, Refractories.

Advisory Service
Our Foundry Experts give advice on all Foundry Prob lems at Reasonable Rates.

Chas. C. Kawin Company, 307 Kent Bldg., Toronto
Also at Chicago, Cincinnati, Buffalo, San Francisco, Cal.

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS

i

SiJPPLII
IMBAGO
:ings

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
1206 Locust Street

PHILADELPHIA

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,
Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL
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OF FOUNDRY PRODUCTION
A Definite Production Plan

Proper Materials—Efficiently Handled

Prompt Disposal of Product

HPHE Link-Belt system for foundries meets all

the requirements of maximum production.

It eliminates lost motion and unnecessary hand-

ling, following a definite and rapid sequence of

operations.

It takes the 'guess work" out of tempering the

sand, preparing it to a uniformly high standard

and conveying it to convenient bins above the

machine or bench.

It carries the molds in a steady procession past

the pouring floor and finally to the shake-out

hopper, from which the flasks and boards are

conveyed to storage, the castings to the cleaning

room and the sand to the conditioning machinery.

It performs every operation carefully and uni-

formly and has made some remarkable records in

increasing production.

:20i

CANADIAN LINK-BELT COMPANY LIMITED
TORONTO-Wellington & Peter Streets MCNTREAL-1C Gauvin Lane
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Simple

Capable

Reliable

Durable

The Larger the Pattern—the Greater the Gain

The actual gain by "Jarring machine molding" over hand ramming is gen-
erally three to one; the larger the pattern the greater the gain, and the

depth of the flask is unlimited.

This "jarring" movement is the principle employed by the Herman Jarring
Molding Machine—an up and down movement of the table plate striking

upon a resilient surface—it will jarr any mold, large or small, in less than
one minute's time.

Venting is unnecessary with a "Herman" because the sand is jarred uni-

formly and is packed most densely around the pattern, while the top is

less compressed, and therefore gases escape more readily.

The Herman Jarring Machines are installed in steel foundries where
Knucklers, Steel Gears, Truck and Body Bolsters, etc., are made. Com-
plete data gladly sent on request.

Before you question whether you can afford to install a "Herman," ask

instead, "Can I afford to be without one?"

rjggT35tam»tt««qrotIflIIB

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering Appliances Co.. Ltd.. Palace Chambers,

Westminster, London. S.W., Eng.
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Wonderful Business Developed During Panic
Dominion Engineering Company Broke First Sod on Nov. 23,

1919, and Took Off First Heat on June 10, 1920—Have Run to

Capacity Ever Since on Enormous Castings

By F. H. BELL

AS AN example of what foresight,

coupled with determination, can
achieve, the Dominion Engineer-

ing Co., of Lachine, Quebec, stands as

a motto for those who were contented

to sit idle, under the delusion that a

buyers' strike was raging and that no-
thing- could be clone until someone else

would make a move. Who the someone
else was to be, nobody seemed to sug-
gest, so the buyers' strike, if we may
call it by that name, continued on
through the second year and is, to con-

siderable extent, continuing still.

As every foundryman remembers, the

depression began to assert itself during
the month of September, 1919, and con-
t nued unabated until a very i hort

time ago when things began to pick up.
However the field was open and wait-

ing for someone to work it, but this

"someone" had to be endowed with
pluck, as it was a big undertaking.

Natural Opportunities

Two of Canada's natural resources in

which she is unsurpassed, are her
enormous water powers and her im-
mense forests of pulpwood. If these

must be developed in order to supply
the wants of the world, what safer ven-
ture could any enterprising Canadian
concern undertake than to manufacture
the machinery with which to develop
them? This machinery consists of
paper-making machines and the turbine

water wheels with which to drive them.
These with other big work such as

pumps for water systems, etc., present-

ed an encouraging outlook for the men
who were to form the Dominion Engin-
eering Company which was in contem-
plation.

The Dominion Engineering Company
is a subsidiary of the Dominion Bridge

Company but organized under a separ-

ate charter and with a slightly different

personnel. Both are located at Lachine,

which is just outside the western
boundary of the city of Montreal at the

site where the explorer Champlain
made his home for a time, and where
his compatriots, under the argument
that if Columbus had landed at India,

F'»- 1-—Cupolas and Ladle Equipment of Foundry consisting of, One 37", One 54" and One 84"
cupolas, giving a melting capacity of 35 tons per hour. Ladles range in capacity from 1 ton to 50

tons each.

Fig. 2 Shows Cross section view of foundry department. Dominion Eng:neering Company, Montreal.
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Fig. 3.—Shop view looking West, showing two 11,300 H.P. tur-

bines for M.L.H. & P. Cons., being assembled. Portions of

Stator Frame for 41,000 H. P. turbine in foreground. Approx.
total weight of 11,.300 H. P. unit is 1,000,000 lbs.. Stator Frame

(in four sections) 100.000 lbs.

Fig. 4.—Cast Iron Francis Runner, (High Speed Type) of

41.000 HP., V.S.S.R.. turbine> for Shawinigan Water & Pow-
er Co.. Loam casting, total weight. "IS.000 lbs.

as he supposed he had, this must be

China, jokingly dubbed it "In China" or

La Chine, as the Frenchman would say.

Realizing that a demand existed for

the class of equipment mentioned, and

that while some of it was being' done in

Canadian plants, there did not appear
to be any Canadian manufacturer who
cared to venture into an undertaking
representing an outlay such as would
be required to manufacture a complete

line of such machinery, with a deter-

mination which their previous exper-

ience in big work on bridges and other

structural work had endowed them, the

directors of this company, began, in the

midst of one of the worst depressions

in the history of the country, to pre-

pare for the manufacture of the largest

sizes of water wheels, paper mill ma-
chinery and centrifugal pumps. Any
one of these would make interesting

materia] for an article, and I will en

deavor to prepare these articles for

future use, but for the present I will

confine my efforts to the water wheel as

it is in probably the heaviest class.

Melting and Pouring Capacity

The illustration, Fig. 1, which shows

the cupolas and ladles, will give the

leader an idea of how big work would

fare in a shop with such equipment.

The largest of these cupolas is 84

inches, [ side diameter, while the others

are 54 and 37, giving a- melting capacity

of 35 tons per hour. The largest ladle

was intended for a safe capacity of 10

tons, but it has already carried 43 tons

and if filled to the brim would carry

approximately 50 tons.

Fig. 5.—Cast Iron Francis Runner. (High Speed Type) of 11,300 H.P.,

V.S.S.K., turbine for Montreal Light Hint & Power Consolidated. This is

the largest runner of this type ever built. Owing to shipping limitations it

yas necessary to build it in four sections Total shipping weight. 190.000

pounds.

Fig. 6.—Some of the cores for Runner of 11,300 HP. unit for M.L.H. &
P. Cons. Some idea of the amount of core work required may be realized

from the fact that each of these cores weighc well over 7 tone and 16 of

them are required for one runner.
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In Fig. 2, will be seen a cross section

layout of the foundry buildings. The
70 ton crane shown is only one of the-

cranes, as there is another of similar

capacity beyond this one and on the

same track. These together with the

small cranes about the shop makj up

the crane capacity, which is abundant

for the melting capacity. The cranes

in the other rooms are for lifting heavy
castings and patterns but cannot be

utilized in the molding department.

The rjits in which the molds are made,
are of solid concrete, with binding hooks

built in. The molds for most of the

big work are made in brick and loam,

while the cores are made of sharp sand

and core binder, the same as any core.

The molds are not necessarily made in

the pits, since the crane and oven capa-

city is sufficiently large to handle the

work and place it in the pit when
ready. The outside portion of the mold
is however usually made in its place for

the reason that it can be done more
economically than by handling it so

much, and it is a simple process to dry

the wall with fire baskets. The concrete

pit makes an excellent backing for the

brick work, while the bottom is unyield-

ing under the heavy pressure of the

enormous weight of metal, but many
of the molds project above the walls of

the pit and have to be reinforced by
other means. All of these features I

will endeavor to explain.

The Turbine Water Wheel

Before going into the details of mold-
ing the parts of a turbine it will be as

well to show a few views of the castings

after they are made. Some of these

castings are for high speed wheels
while others are not, so the horse pow-
er given for one may be much different

from that of another while the castings

will be practically the same size. How-
ever, from a foundry standpoint there

is very little difference m the work to

be done, while from the reporter's

standpoint it is a difficult matter to

get a complete set of castings together

Fig. 8.—Mould for runner section of 11,300 H
is drawn to the sec

at one time, but I will try and pick out
a set from the different views.

In Fig. 3, will be seen a view taken

in the machine shop. This shows dif-

ferent types of wheels but the one
which will look the most familiar to

those accustomed to seeing the small

turbines of former days is the lop one
in the front of the illustration. An-
other of these will be seen in the rear.

This is what is known as a stator frame,
and is the stationary part of the water
wheel. The gates which regulate the

inflow of water are pivoted in the open-
ings around the circumference. In

Figs. 4 and 5 will be seen views of the

runner or revolving part of the tur-

bine. This runner which fits inside

of the stator frame when in use is the

casting that I want to describe, and by
seeing it from all angles after being
finished the foundryman will have the

: '""It i

f'8- 1-—View in Foundry showing cores for runner of 41,000 H.P. turbine, being assembled
in moulding pit.

P. turbine closed ready for pouring. Attention
tional style of flask.

opportunity of knowing what sort of a

job it was to do. Fig. 4, shows the

runner sitting right side up, in the ma-
chine shop. The vanes will be seen to

be on a slant and somew'iat twisted.

When in use at the power plant, the

water will enter enrough the gates of

the stator frame and pass througn
these twisted openings. In Fig. 5, will

be seen the underside of the runner
which gives it a more complicated ap-

pearance.

Molding

In foundries where small turbines

are cast, it has been common practice to

have an iron pattern made in sections

and make the entire mold in green sand
by using anchors to lift the sand away
from the vanes. In other foundries

the vanes have been made of sheet

metal placed in the mold and the melt-

ed iron poured around them. Both of
these methods worked all right within
certain limits but neither would fill the

bill for such wheels as are here de-

scribed. These wheels or runners are

made almost entirely in cores. Figs.

G and 7 will give an idea of how this is

done. Fig. 6 shows some of these cores

being pasted together before assem-
bling them in the mold, while Fig. 7

shows a number of cores assembled. It

might be explained that the cores as-

sembled as in Fig. 7, was done for

photographing purposes, and they show
correctly how they would be when com-
pleted but this is not the way the as-

sembling is accomplished. In the bot-

tom of the ,pit are specially prepared
tables similar to the. jaws of a lathe

chuck, on a large scale, on which the

cores are placed and all brought to-

gether simultaneously, otherwise they
could not be brought together at all on
account of the twisted shape. When all

the cores are assembled they will be
(Continued on page 25)
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Pattern Maker's Query—How Shall it be Molded
Should Know How Molding Will Be Done Before Beginning
Work on the Pattern. Repetition Work is Molded Differently

From Jobbing. Pattern Maker Should Be Governed Accordingly.

A CONCISE statement of the rea-

sons why one method of jointing

and moulding is to be preferred

to another may be helpful to appren-

tices to patternmaking and to the

younger workmen. Set rules and re-

petitive practice sometimes fail when
slightly modifying features occur. A
workman should always be prepared to

give a clear reason why he adopts a cer-

tain method of jointing, instead of say-

By JOSEPH HORNER in Mechanical World

The bracket in Fig. 2 can be made to

mould in one of three ways, each with

little special advantage over the others.

The pattern may be made unjointed

with the rib A downwards, with a curv-

ed sand joint from a to a between bot-

tom and top boxes, so following the

curve of the web. If this is done,

either the foot C must be left loose or

the boss D, because of the undercut of

the inner edges of the two relatively to

not a good method, because a deep lift

of sand has to be made up the inner

face e of the web and the inner face f

of the flange, against which, the faces

being perpendicular and deep, it would
become torn up. If the pattern is

moulded in this direction it should be

jointed and dowelled either along the

centre of the web a—b or along its

upper face. Moulded thus the planing
strips on the foot must be skewered on

'-rr

Fig. 1.

ing that it has always been done in such

a way.
An impracticable method of moulding

the bracket, Fig. 1, would be that with

the foot uppermost and the bosses

downwards. Impracticable, though not

impossible, because the bosses A and B
would have to be cored over, since th y
could not deliver by being left loose, and
drawn inwards. And provisions would
have to be made for their holes with

awkwardly locat d drop prints.

T'e proper way to mould is in the di-

rection of the arrow, the edge C going
down and D in the top. Then the pat-

teri e lade solidly, but better if

jointed and dowelled in th° plane a—a.

The moulder will then carry his joint

round to b 1he r-entre of th:- boss. A
radius is

: ns>-+el at c to avo ; d the un-
derrating of the boss A. The hole in

the boss A can be co-ed with two drop
prints, that in P with a round print on
t^e lower fac- . The holes sho"'n in +he
foot a-e rn* co-ed. bnt dn'lled. They
would cause too much trouble using
drop pr'nts.

each other. Or a portion of the boss D
may be jointed loosely, as indicated at

b. The hole in D may be cored with a

round print, but it is better if left to

drill. The bolt-holes in the foot can
be taken out with drop prints, but they
will cost more to core than to drill.

The pattern may still be constructed

solidly, but moulded sideways, the sand
joint between top and bottom going
from c to d in the upper view. This is

Fig. 2.

loosely. I should prefer the first meth-
od, described in connection with the low-

er view, because the width of the web
is continuous across its width, being
planed to the curvatures and screwed
on the rib, and is therefore stronger
than if divided in half along the line

g—d in the upper view.

There is only one way by which to

mould the bracket Fig. 3, that is on its

side A downwards. The question of

jointing does not arise, because the

hounding ribs are shallow. They will

deliver if tapered on the inner faces

—

-"'
,?,

Fig. 3. Fig. 4
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say, Va in. in a depth of 3 in. or 4 in. On
the outside there is only a very slight

taper, or none at all, the rapping being-

sufficient to loosen the pattern from the

sand and ensure a clean lift. The
mould joint is made along the face a—a.

A round print is put on the boss for

the shaft hole. The hole in the web
will deliver itself. If separate bosses

are fitted for the bolt-holes in the foot

they must be skewered on, but a con-

tinuous facing can be substituted and
made fast. Tae bolt-holes will be drill-

ed.

But if the bracket were very much
deeper the inner faces of the upper ribs

would be so deep at b that an excessive

amount of taper would have to be im-
parted to ensure a clean lift. The al-

ternative, then, is that of the upper
view in Fig. 2, jointing the pattern
along the centre of the web or along the

top face of the web. This is adapted
in many patterns of which Fig. 3 is

typical.

Thu warping cone, Fig. 4, is a casting
that can be mace with a choice of sev-

eral methods, the selection being gov-
erned chiefly by the number of castings
ordered. Ihe pattern is built up with
lagging strips in any case. It may be
jointed in halves along the middle plane
a—a. In that case, end prints A, B are
fitted to take out the undercut portions
at the ends, the shaft holes, and the
central body of the core. The recess
for the chain must be cored, for which
an annular print C is turned, and the
core is made in halves to go in bottom
and top. The ribs—whelps—must be
skewered on the pattern loosely, except
those which come in top and bottom.
Another way is to divide the pattern

along the plane b—b to mould vertical-

ly, the prints A and B being retained,

but tapered instead of made parallel.

The ring print C may be retained, and
the core be made as a complete ring.

Or if the casting should be large, and
only one or two required, short seg-
mental cores can be made and set round
in the print impression. Yet another
method is to mould vertically, still with
a joint at b—b, but instead of coring the
portion for the chain, to cut it in the

Fig. 5.

pattern. A joint is then made along
the plane c—c. This is the best meth-
od to adopt when a large number of
cast'ngs is renuir d. Sometimes for
o: e or two castings of large dimensions
a loam-pa fte-n body, undivided, of
course, is swept up with the prints A,

B, and C included., and the ribs cut in

wood and attached to the loam body.

The corebox for the chain groove has to

be prepared. The central core is swept
against the edge of a board.

The warping cone in Fig. 5 is a cast-

ing that is differently made, according
to the numbers off and the size. The
pattern can be parted longitudinally

along a—a, with prints at each end. The
boss, disc, and ribs will be put in a half

corebox. The presence of these would
prevent the sweeping of the core on a
bar. A large box is expensive. To avoid
this the pattern can be jointed along
b—b, and the interior left to deliver

itself. The objection to this is the
flimsiness of the rim built up with seg-

ments. This may be avoided by mak-
ing a metal pattern for the rim alone,

and fitting the disc, boss, and ribs in

wood; but this presupposes a consider-
able number of castings required.

Such a method would be marly im-
practicable in the shape Fig. 6. This
can be jointed along the centre a—a,

with prints as outlined. Another way
is to mould with the face A downwards,
using a tapered print. But the presence
of the disc and boss requires a corebox.
A little trouble may be saved by joint-

Fig. 6.

ing the pattern along b—b, leaving the
inner portion below to deliver itself;

put a print on for the small hole, and
rest or check the centre core swept up
on that. The core for the upper shaft
hole can be checked into this with a
print impression, or by swept with it.

The coned crane roller in Fig. 7 might
be jointed longitudinally, but it would
be a poor method, because the metal in
the top would be liable to turn out
spongy, and these rollers have to be
turned, and must be free from honey-
combing. The proper way is to mould
it with the face A downwards, put a
tapered print on the boss there and an-
other on the top boss. The interior
is rammed in a corebox, or a half box,

the numbers being large, and the cores

for the holes B, out of which the main
core is withdrawn, are rammed on the

main core, or set in print impressions in

the latter.

Only one way is feasible of moulding
the drum in Fig. 8. Its dominant fea-

Fig. 7.

ture is the recessed claw clutch at one

end, and the ratchet wheel at the other,

full shrouded. Both are formed in

cores, for which prints are provided as

indicated. The ratchet core is made in

halves in a half box for convenience of

insertion in bottom and top. The pat-

tern is jointed along a—a, and the cen-

tral core is swept on a bar. The clutch

core is threaded on an extension of the

shaft core at that end before insertion

in the mould. This locates the main
core centrally there.

The tumbler bracket, Fig. 9, appears

to offer two alternatives, but hardly so

when looked at closely. That it must
be moulded on its side with the face A
downwards is without question, because

to mould it as in the lower view would

eith r entail leaving loose the ribs and

bosses on the sides, or awkward down-
jointing. Moulding as in the upper

view, the question arises of leaving the

upper portion B loosely dowelled on the

lower, separated by the curved piece C.

But this view will be dismissed, though

with a casting of large dimensions

will be feasible.

The only good solution is to mould
the pattern sideways, and provide a core

print, outlined in the lower view, to

take out the interior. In that case the

piece B can be dowelled on the top face

of the print to lift bodily in the cope,

instead of lifting the top sand past the

perpendicular edges. The inside bosses

and the inner curved portion a will go

in the corebox. The oil grooves b, b

will not be cast, but tooled. The holes

in the bosses are cast, using prints on

Fig. 8.
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the lower faces. Those on the portion

B may be provided in the box, as indicat-

ed, or they may go on the top faces of

the bosses. Or round prints may be
inserted to occupy the depth of the box,

into which round cores will be inserted

to pass continuously through top and

Fig. 9.

bottom bosses. The holts c and d

should be left for drilling.

Coring is usually the better way of

taking out any narrow space, even when
it would be practicable to mould directly

from the pattern. Thy core serves as

a gauge for the thickness of the spac-

ing, and it leaves a smoother face on
the casting. The narrower the space

the more reason exists why a core

should be employed. Bosses, prints,

and other (parts can be included in the

boxes.

The machine bed in Fig. 10 is typical

of a general design that often occurs.

There is a top plate, having tee-grooves

planed in it, and similar grooves at one
or both sides. Metal is thickened round
the grooves. Feet are cast, and stif-

fening ribs. A bracket on one side is

included in this instance.

Always the top planed face A is cast

lowermost in order to secure the

.soundest metal there. Whether the

mould shall be made by bedding-in or

turning over depends on the boxes that

are available. For repetition orders a

special two-part box would be made,
but for occasional castings bedding-in is

commonly adopted. Ramming has to

be done carefully over the broad area,

and the pattern may have to be remov-
ed more than once to enable the sand to

be consolidated. As the top has to be
planed, a little unevenness of surface is

of no moment. Some prefer to cast the

top solidly and plane or mill the tee-

grooves without preliminary coring,
which is the safer. Cores are liable to

blow, shift. The slots at the side had
better be left uncortd. If inserted they
are put in impressions for which the

prints are skewered on, or both slots

can be taken out with one core inserted
in the impression of a drop print. The
waste oil recesses next to the ends had
better be cored. They would deliver

easily, but might probably have lumpy
surfaces if they delivered by bedding-
in.

The interior of the bed—that is, its

underside—delivers itself in the top
box, from which a grid or lifters are
suspended unless a box is made special-

ly with deep bars to follow the contour
of the interior. But the spaces under the
feet are cored, which is much easier for
the molder than leaving the feet loose.

Portions of the ribbings go in corebox.
The prints are indicated. The brackets
at one end occasion no trouble. It is

fixed to the main pattern, and delivers

in bottom and top.
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MARITIME IRON AND STEEL
INDUSTRY

The following article from the Can-
adian Pacific Railway report on Agri-
cultural arc! Industrial Progress in Can-
ada, gives an interesting insight on the
progress of one of Canada's leading in-

dustries:

The iron ore coal, and fluxing ma-
terials which are found in abundance in

the Maritime Provinces of Canada have
given rise to the iron and steel indus-
try of that area, which has developed
to be the greatest of the Maritimes' in-

dustrial activities. The growth of the
industry has been gradual but steady,

and its history over the past hundred
years has been one of progress to-

wards giving the area signal renown in

this regard. The annual production of
this industry is about $35,000,000 per
year.

Nova Scotia has numerous deposits of

iron ore of limited extent, some of

which are of considerable value, but
profitable only as they complement
other sources of ore supply. In other
necessary materials Nova Scotia is

likewise well favored, there being
plenty of limestone for flux in various
parts of the province and several im-
portant coalfields. In New Brunswick
several deposits of iron ore have been
discovered, but the majority are as yet
of little economic importance.

The Maritime steel industry had its

S mall origin at the hands of English
capitalists in 1825 when ore in Annapo-
lis county was developed. Deposits at

Stellarton, Woodstock and other places

were subsequently developed by enter-

pi ising concerns, the industry on a

whole1 passing through many vicissi-

tudes and tribulations. The real his-

tory of the gigantic modern industry
which exists to-day dates from 1909,

when the Dominion Steel Corporation
was formed by an amalgamation of the
Dominion Iron and Steel Company and
the Dominion Coal Company.
The greatest development in the

Nova Scotia steel and iron industry was
the formation in 1920 of the British

Empire Steel Corporation with an au-
thorized capital of $500,000,000. This
was a merger of the Dominion Steel

Corporation, the Nova Scotia Steel and
Coal Company and the Halif \x Ship-
yards. Its effect was to centralize the

control of all the large profitable coal

areas of Nova Scotia, the iron o'
-

e de-

posits of Wabana, Newfoundland, and
an adequate number of limestone quai-
ries under one management. The cor-

poration has approximately 37 collier-

ies, with a combined yearly output of

6V2 million tons, or 93 per cent, of the

output of the whole province. The iron

deposits of Wabana are practically in-

exhaustible. The Halifax Shipyards,
located at one of Canada's most im-

portant ports, is an important user of

steel
t
products and heavy forgings,

which the steel subsidiaries in the

merger are equipped to provide.

Sydney the Steel Centre
Sydney, with $150,000,000 invested in

its industry, is the great centre of the

Maritime steel industry. There are six

blast furnaces with a combined capacity

of 1,600 tons of pig iron daily, ten five-

ton oipen hearth steel furnaces and
other complete equipment. The output

of the plant is in excess yearly of $36,-

C00,000. The plant at Sydney Mines
comprises 150 coke ovens, two blast

furnaces and other equipment sufficient

for the continuous operation of one fur-

nace producing 300 tons of pig-iron a

day, five fifty-ton open hearth furnaces

and complementary equipment. There
:s a manufacturing plant at Trenton for

turning out forgings, car and locomo-

tive axles, polished shafting and bars,

industrial rails, railway plates and
structural steel shapes. Adjoining

this plant is one for turning out steel,

wooden and composite cars, the ^present

capacity of the plant being 25 steel

frame box cars per day, which can eas-

ily be doubled.

The iron and steel industry of Nova
Scotia is now concentrated under the

management of one concern, owning its

own mines of coal and iron ore, proper-

ties sufficiently large to enable produc-

tion to be carried on for centuries. All

necessary raw materials are situated in

Nova Scotia or Newfoundland, making
a thoroughly self-contained industry,

entirely British as to the origin of raw
material and manufacture.
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Utilization of Canada's Iron Ore Deposits
Americans Are Developing Less Valuable Ores—Electricity

Might be the Means of Reducing the Sulphur—Opinions of

Different Experts

IN THE last few issues of this pub-
lication there have appeared some
interesting articles on the subject

of Ontario's iron ore deposits. The
meeting called at the parliament build-

ings by the Minister of Mines also add-
ed zest to the subject, but so far we
have not heard that any great amount
of effort has been put forward to get
any of them operating. What was said
about Ontario's mines was equally as
applicable to the entire Dominion of
Canada, as there is not, at the present
time, a single iron mine being operated
anywhere in the country, although in

the United States these are mines run-
ning much lower in metallic content
while equally as high in sulphur, and
these are being worked to advantage.
"Iron and Steel of Canada," in a recent
issue has the following to say on the
subject under the heading of:

—

A Process to Suit the Ores

"According to a progress report on
investigations being carried on at the
Seattle station of the United States
Bureau of Mines, considerable progress
has been made in experimental work in
developing to a commercial basis the
pi'ocess of reducing iron to the condi-
tion known as sponge iron and melting
the sponge in an electric furnace. The
Bureau considers that this process is

likely to be adopted with success in the
Pacific Coast States.

"These investigations are of interest
in Canada as they give some reason
for hope that our own iron ore deposits
may be utilized. At present there is no
iron mine being operated in Canada.
Under more favorable circumstances
some mines will doubtless soon be re-
opened; but there is a strong probabil-
ity that with present methods of treat-
ment our iron industry will continue to
depend on other countries for its raw
material.

"The process now under investigation
in Seattle, is one which has been work-
ed on for some years by a Toronto met-
allurgist, Jas. W. Moffat, and details of
it were published in this journal a year
ago. It is pleasing to note that Ameri-
cans are finding that it has great pos-
sibilities. The progress made by the
investigators at Seattle will be watched
with interest, for their work should
help solve the problem of finding a
method suited to our ores. It would
appear likely that the utilization of our
iron ores is more likely to be brought
about in this way—by finding a process
of treatment suitable for the problem
rather than by confining attention to
beneficiating ores to make them con-
form to specifications required in blast
furnace practice."

In the same paper Mr. J. J. O'Connor

writes an interesting article entitled:

—

Utilization of Our Ores

"We have been accustomed to the

spectacle of a field day of speeches in

the House of Commons, every session,

devoted to the subject of the develop-

ment of 'natural resources.' These

speeches have taken up a lot of time of

the House, they have cost the country

a lot of money, yet, not one single

practical suggestion has emerged from
this fog of talk. Some members rest

a large part of their reputation on this

annual canter into the realms of popu-

larity, their annual outing on the crest

of a popular wave.

"Instead of these 'field days,' if the

House would appoint a competent com-
mittee of its members to visit, inspect

and report upon what is being done in

the beneficiation of iron ores in the

neighboring State of Minnesota, it

would confer incalcuable benefit on the

mineral industry of Canada. They
would see there, gigantic plants in op-

eration, on ores that are incomparably
loweivgrade, than the average Canadian
iron ore. At Babbitt the iron forma-

tion runs from 20 per cent, to 25 per

cent, iron content, of a structure requir-

ing fine grinding and sintering, on
which enormous sums of money are be-

ing expended in order to make it com-
mercially successful. On the Mattawin
range in Ontai'io, there are hundreds of

millions of tons of somewhat similar

ore, averaging 38 per cent iron content,

and of a physical structure that avoids

fine grinding and sintering. These two
latter processes entail the major por-

tion of the cost of beneficiation of low-

grade iron ore. In consequence of the

higher iron content, and the better phy-

sical structure of the Ontario ore, there

can be no comparison made in the costs

of beneficiating the two ores. There
is a vast difference between ore of 25

per cent, iron content, and that of an
ore averaging 38 per cent, natural iron,

with the additional advantage of the

latter in avoiding fine grinding, and
sintering.

"The Mattawin is only one of several

iron ranges in Northern Ontario, where
similar, or higher-grade iron is to be
found, including the high-grade hem-
atite of the Loon Lake range.

"These ranges are all traversed by
the Canadian National Railway, and
some by the Canadian Pacific Railway,
with hauls ranging from 30 to 125 miles

to the waterfront, at Port Arthur with
grades in favor of the traffic.

"Under an enlightened government
policy, these ranges would long ago

have been put under tribute to the fur-

nace requirements of Canada, instead of

annual importations of iron ore run-

ning into millions of dollars, and the

labor and merchandising together with

other forms of industrial development

that would naturally follow, we should

be exploiting these ores, and conserving

the benefits for our own use and enjoy-

ment.

"Most Canadians are accustomed to

think and speak of our iron ore de-

posits, as being of too low-grade to be

commercially available. It is high time

they paid some particular attention to

the actual qualities, and commercial

possibilities of these ores. Nothing

could be farther from the truth, than

the commonly accepted opinion,

that is required is capital and the nec-

essary enterprise, to not only supply

the furnace requirements of Ontario,

but to build up a substantial and

profitable export trade in iron ore.

There are no metallurgical problems to

bar the way, these have been solved in

the United States ranges.

"Notwithstanding the pre-eminence

of Minnesota as an iron ore producing

State, and the vast tonnages of high-

grade ore within its borders, the Feder-

al government maintains an Experi-

mental Station, at Minneapolis, Minn.,

that is constantly employed on some

branch of experiment in the ore and

steel industry.

"This station includes a blast furnace,

that was put in blast twelve times dur-

ing the past year. A similar station

is maintained at St. Louis, Mo."

STONE AGERS WORKING
IN COPPER MINES

An American commission, searching

on Isle Royale for museum material,

has unearthed the habitation of an an-

cient race of people who are supposed

to have lived during the stone age. All

the i urroundings indicate that they were
employed in the copper mines which are

located in that vicinity. This is the re-

port which the newspapers are broad-

casting, but from a museum standpoint

it will be rather hard to explain, since

museums teach us that the stone age

ceased to be when the copper age be-

gan. Stone, as a material from which

to construct dwellings, did not cease but

the stone age, as a period in the world's

history, was supposed to be the time

when stone was used for such purposes

as copper was, later on, used for. The
commission has, no doubt, located some
. tone dwellings which may or may not

be except'onally ancient.
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Cleaning of Machine Parts by Sand Blasting

Widening Application of the Process—Installations to Meet a

Variety of Needs—Mechanical Handling and Screening of Sand
—Constant Change of Air Required—Automatic Equipment

HOW little does the average per-

son realize to what extent the pro-

cess of sand-blasting is utilized in

every phase of life and industry. Your
morning bath is taken in a cast-iron tub

—sand-blasted to prepare it for enamel-
ing; the nickle-plated faucets through
which the water is run are also subjected

to the same treatment before they are

plated in the plating bath. Your break-

fast is probably cooked on an enameled
range, the parts having been cleaned

with a sand-blast to prepare them for

the coating of enamel. After you step

into your auto to go to business; the mo-
tor has been sand-blasted in one plant,

the transmission gears in another, and
if wire wheels, the metal in the felloes

has been cleaned by this process before
it is fabricated. On your arrival at the

office you are probably carried to the

upper floors in an elevator cage which
also has been sand-blasted. As you
reach for the telephone you do not stop
to think that its parts have also been
sand-blasted before fabrication. You
may have stopped on your way down to

get shaved. In that event you sat clown
in a barber's chair that had also been
similarly treated before it had been
enameled and nickeled. Possibly your
tooth aches, and as you stop into the
dentist's office his white furniture has
also been sand-blasted for enameling,
and it may be that the handles of his
tools have been given a matte finish with
the blast so they will not slip in his
hands. At noon, at the hotel or club, the
dishes on which your meal is served have
been sand-blasted before receiving the
glazed finish. In the afternoon you may
attend a funeral. If a metal casket is

used, this too has been cleaned by a
blast of sand, and if the monument maker
is at all progressive, the head-stone has

Cuts supplied through the courtesy of the Pang-
born Corp., Hagerstown. Md.

been lettered with the sand-blast. Pos-

sibly at the end of the day you slip into

an enameled bed, and reach to turn off

the electric light, both of which have also

been sand-blasted.

Varied Application

Sand-blast equipment is not necessarily

designed to a single trade, as for instance

the same machine that sand blasts dishes

is also used for cleaning automobile
crank-shafts and other metal pieces. As
a rule the type of machine selected is

governed more by its size to accommo-
date the pieces and its method of hand-
ling them, and the blast action is accom-
modated to different commodities by reg-

ulation of pressure and grade of abra-

sive.

Every foundry has conditions and op-

erations peculiar to itself. A sand-
blasting installation should be an entirely

individual problem. If you are to get re-

sults, which is the final test of the cost

of a sand-blast system, it is necessary to

secure experienced' advice from those
who have made a special study of sand-
blast engineering and practice.

Four General Groups

Basically sand-blast machines will

divide into four general groups as fol-

lows: Hose machines; cabinets; barrels;

and tables. The method of operation may
be by either the direct pressure, the suc-

tion (syphon) or the gravity systems.
In direct pressure systems the sand is

under pressure in a sealed container,
sand and air being discharged in com-
bination without expansion through a
hose nozzle giving the greatest velocity
and highest efficiency possible. The ma-
jority of hose machines are of the direct
pressure type; indeed, the first applica-
tion of sand-blasting was the hose ma-
chine type and it is still used without ex-
ception in sand-blast room installations.

It offers a range of application that is

Gears and forgings before and after sand-blasting.

possible with no other type. For a line

and character of work that is varied and
of medium volume it undoubtedly rep-

resents the most satisfactory equipment.

Where the tonnage is large and the pieces

are of a weight and size too great for

convenient handling it is indispensable.

The use of the hose machine demands
some enclosure and experience has shown
the wisdom and economy of a well ven-
tilated and well lighted room for the pur-

pose.

While the cleaning cost will always be

reduced by mechanical methods of hand-
ling the work and the abrasive for reuse,

a very convenient room can be provided
with small outlay and may be built ot

rough lumber, with an exhaust fan in the

ceiling or wall, carrying the dust-laden

air into a settling box or chamber that

will retain the heavier particles, the

lighter material being carried off into the

atmosphere.

Location of Sand-Blast

The inclusion of mechanical handling
and screening of the abrasive makes a

steel room most advantageous and eco-

nomical. The simplest of these provides
for the location of the sand-blast outside

the room which is left free for the blast-

ing operation, with controls extending
inside to within easy reach of the oper-

ator. A mechanical separator, driven by
a powerful air motor, at one operation

removes both fine and coarse material.

The clean, sharp abrasive for reuse is de-

livered by an elevator to a sand storage
bin above the sand-blast machine for re-

filling. In this type of room the spent

abrasive is shoveled from the floor to a

chute in the side of the room connected

to the separator.

Meeting Growing Requirements

As the daily tonnage rises, the capa-

city of the sand-blast installation ex-

pands (and without added cost for labor)

in proportion as appliances are added for

the mechanical handling of the abrasive,

and the work is properly handled and
routed. The problem of handling the

abrasive can be met by a grated floor in

the room through which the spent abra-
sive falls to a conveyor below, which
carries it to the elevator boot. Built

into the elevator system should be an
efficient separating system, preferably a

combination of mechanically operated
screens, with an exhaust to remove the

fine material. Thus both the coarse ma-
terial that will not pass the nozzle and
the disintegrated abrasive, core sand and
all fine stuff without abrasive qualities

are removed.
The clean, sharp abrasive passes to a

storage bin and is afterwards refilled in
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Approximate flor/ in pounds per hour of various abrasives through different nozzle openings
NOZZLE SIZE %a" Vt" We" %" 7/ie" Va"

500 900 1200 1700 2200 3000
Metal Abrasives .... 1250 2250 3250 4250 5500 7500
Maximum Size Sand No. 1 No. 2 No. 2 No. 3 No. 3 Nc. 4
Appropriate Size Steel

Shot
*Nn 5

*No. 12

No. 12
No. 13

No. 12

No. 13

No. 20
No. 12

No. 3C
No. 11

No. 3C
No. 11

No. 1

Angular Grit . ... *No. 40 i No. 20
*No. 30 No 12

No. 12
No. 10

No. 12 No. 10
No. 10 No. 6

!

•APPROXIMATE RATINGS OF DIFFERENT BRANDS

Construction details of sand-blasting cabinet.

the machine and controlled from within

the room. The waste material is carried

to a bin with convenient outlets. An
auxiliary sand-storage bin loads through
a grating opening outside the room, and
carries several days' supply of abrasive,

which is fed to the system through a

gate as renewal is required. This con-

tinuous operation may also be accom-
plished by placing the sand-blast ma-
chine itself in a pit beneath the grated
floor, but the depth required for proper-

ly proportioned hopper to accommodate
the entire floor area and the separating

system results in a depth of pit and
foundation that while showing no econ-

omy in cost even by the elimination of

the conveyor and elevator, is frequently

impracticable due to water conditions

and also it makes impossible the advan-
tage of the auxiliary sand-storage for

handling the abrasive in volume. Where
floor area is, however, at a premium
this system may be found advantageous.

Light and Ventilation

Light and ventilation are of course

necessary to adequately handle any con-

siderable volume of work. Electric light

fixtures with parabolic porcelain enamel-

ed reflectors will probably diffuse light

equally to all points, and if fitted with
protective fronts a perfect protection is

afforded the lamps from flying abrasive.

Ventilation which should be ample will

of course be governed by the require-

ments of the work in hand. No hard and
fast rule can be suggested for this, but
a constant change of air is required and
this should be a minimum of say four
to six changes per minute for the gen-
eral run of brass and malleable castings,

six to eight changes for cast iron and
10 for steel. A slow-speed exhauster of

low horsepower requirements is most

satisfactory as well as most economical.

Exhaust System

Some diversity of opinion is expressed

as to the most satisfactory system for

removing dust-laden air. Theoretically it

is desirable to keep the dust in transit be-

low the operator's head, and this theory

creates some adherents for the down-
draft system whereby the dust-laden air

is drawn downward through the grated

floor. Failure in practice to keep the

gratings clear, however, seriously retards

circulation and experience has demon-
strated that more positive results are

obtained from an up-draft, where there

can be no interruption to the draft, and
generally better operating conditions se-

cured. As the dust is created where the

blasting operation takes place, well above
the floor line, and with a general tend-

ency to rise, the up-draft system removes
it without change of direction.

In considering claims for conditions

provided within sand-blast rooms common
sense tells us the dust is there and no
improvement is possible over its removal
as fast as created. Not only is this

rapidity of removal essential from the

standpoint of hygiene and sanitation, but
equally so to provide for clear vision for

efficiency in cleaning. Obviously protec-

tion for the operator from the dust-

laden air and the flying abrasive other

than afforded by the exhaust system
must be provided. The most satisfactory

device is a dust-proof ventilated helmet.

Air is introduced into the helmet from
the compressed air line, to which the

helmet is connected by a small flexible

hose, weighed over pulleys to take up
slack in any position and permit ease of

movement to the operator.

Cleaning Fragile Pieces

There are classes of work that by rea-

son of shape do not adapt them to bar-

rel cleaning. This includes precision

work or pieces that are so light and
fragile as to not admit of this method
of sand-blasting and are yet too small

for individual cleaning to advantage with

the hose machine in room installation.

For this character of output the auto-

matic revolving table sand-blast, Fig. 10,

has found high favor. A grated-top table

half exposed and half housed revolves

at a slow speed. Within the housed por-

tion a series of nozzles, fed from a di-

rect high-pressure hose blast, are oscil-

lated in adjustment with the varying
peripheral speeds of the table so that all

points are brought with equal duration

within the path of the blast stream. The
pieces to be cleaned are placed on the

exposed portion of the table as it re-

volves; they are turned as required and
removed when cleaned. A flexible sec-

tional rubber curtain permits passage of

(Continued on page 25)

"•an-- >
; i

Sand blasting department of a large forge shop
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Economy of Operation Dependent on Proper Care

Fine Mechanism of Air Tools Requires Special Attention—Keep

Records of All Repairs—Place Responsible Man in Charge

—

Supply of Extra Parts Should be Stocked

WHEN you compare pneumatic

tools with other shop equipment,

such as the drill press, lathe and

milling machine, you will observe that

while the latter are of fine material and

workmanship, the air tool is an excep-

tionally fine piece of mechanism. Being

for portable use it must be sufficiently

light for convenience in handling, while

the service required demands great

power and speed. Although other tools

are generally used in the tool-room or

factory under the most favorable condi-

tions and kept well lubricated, cleaned

and free from rust, the air tool is often

used in the foundry or shop yard, ex-

posed to sand or dirt and weather condi-

tions and often goes without lubrication

until it stops. However, in justice to the

user we must say these conditions are

fast improving, as he is beginning to

realize the importance of caring for this

equipment.

Probably the most important factor

in any well organized system of main-

tenance of air operated portable equip-

ment is that of proper facilities for ad-

equate repair and storage when not in

service. When a relatively large num-
ber of such tools are in constant use it

is advisable to have a separate and dis-

tinct department especially equipped to

look after all repairs. Every pneumatic

tool in the shop and every length of hose

should be kept track of by record, and a

stock book kept to indicate any ordinary

or special repair done to the machine,

such as fitting new pistons, cylinders,

etc. In any plant of considerable size

there should be one man who is respon-

sible for the maintenance of the hose and
for keeping it in perfect order. In large

Ci/s supplied through courtesy of the Inde-
pendent Pneumatic Tool Co., Chicago.

plants it pays to have one or more in-

spectors doing nothing else but going

round keeping receivers free from water

and stopping leaks. He should be given

power to put his knife through any faulty

hose, and take the number of any man
persisting in wasting air. Faulty hose

will soon waste money enough to pay the

wages of a good many men. Through im-

perfect supervision a drop of 15 lbs. per

square inch has been observed in a plant

of 5,000 cubic feet capacity, which was
remedied in two days by a change of

method of supervision.

carried in the pocket, for tightening up
the hose. It is advisable to supply him
with extra washers for service in stop-

ping leaky joints. Faulty connections

and leaky cocks can easily be traced if

the pressure is left on for a short time

after work ceases, as the escaping air

can readily be detected when other noises

are stopped.

All the tools should be returned to the

store at the end of the day, or sooner,

if finished with. Tools left outside all

night with moisture inside and out soon

corrode and lose efficiency. This situa-

Left—Gr'nding throttle joints with reversible drill. Right—Piston air drill drilling

1-in. oil hole 3M; in. deep in cast steel gear wheel.

All hose used in connection with com-
pressed air should be of the best quality

fitted with a good oil-resisting lining.

Poor lining deteriorates rapidly causing

pieces to be torn away, stopping the

passage of the air and entering and

affecting the satisfactory operation of

the motor. Very frequently, when a

faulty machine is recorded, it will be

found that the hose is the cause. Work-
men should be furnished with a suitable

check spanner, one that can easily be

Operating on bridge construction. Lifting heavy roll with air hoist.

tion is not improved if the workman
takes the next day off and the tool is still

left lying about. A little firmness at the

start, together with efficient checking of

tool numbers, will convince the laziest

of workmen that it does not pay to dis-

regard this rule. But it must be clearly

understood that the management should

back up the tool room foreman strongly

in this respect. Any weakness is fatal

to the chance of success. Every tool

should be looked over for injury or loose

parts on its return to store. If any-

thing is reported or noticed wrong, the

tool should be passed straight to the

fitter's bench, put right, oiled and then

placed in its proper rack ready for re-

issue. Any tool likely to remain in rack

for a lengthy period should be oiled and

gently worked to allow oil to spread

through the working parts before being

placed in the rack. All tools should be

placed in the paraffin bath at least once

a week to clean them of grit. The sock-

ets, etc., should be examined regularly

to see that the gauge tools, i.e., drills,

reamers, snaps and chisels fit accurately.

This is important since in these days of

high-speed steel a badly fitting taper

socket means broken tangs on expensive

drills and reamers; and sleeves worn
large in hammers means loss of pressure

and hitting power.

Generally speaking, beyond the re-

placing of worn and broken parts with
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Working in close quarters.

those usually carried in stock in the tool

room, very little can be done by the pur-

chaser in the way of repairs to pneumatic
tools. For instance, repairs to damaged
drill casings, hammer cylinders and
handles would be found rather difficult

in the ordinary tool room. However,
practical economy can be effected by a

careful foreman in noting actual wear
and tear, and keeping a good supply of

spares for the parts that wear most.

This may obviate a lot of trouble through
tools being out of action, perhaps when
most urgently wanted on a rush job. A
good investment for the tool room is the

provision of a portable testing outfit,

consisting of a pressure gauge and air

Reaming end sills on steel car.

meter, capable of recording the air used
by any tool in actual work. This is use-

ful when buying new tools to test one
make against another, and also to note

the efficiency of any tool after so many
months or years of use.

If the following rules are observed it

cannot help but result in more efficient

service and longer life for the air tool:

Always blow out the hose and see that
tool is well oiled before attaching hose.

It will pay to use a lubricant of good
quality. For drills use a good grease
for crank chamber, and a light mineral
oil—that will not gum—for the drill

valves and air hammers. Wash machines
out occasionally with kerosene, after

which they should be thoroughly oiled.

Oil tools at least once every hour when
in service. Some plants adopt the sys-

tem of having a man whose special duty
it is to make the rounds of the shop,

oiling all tools in service. By oiling

around the chisel shank in chipping and
calking hammers, the tool will work bet-

ter and last longer.

Do not overload tools by selecting a

machine to do work beyond its rated ca-

pacity. Care should be taken to see

that air drills are the proper speed for

the work. Do not use a high speed ma-
chine where slow speed is required. What
is gained in speed will be lost in power
and it will damage the motor.

When tools are taken out of service

they should be returned to the tool room
and placed in a solution of gasoline and
signal oil, equal parts. This will cut

the dirt or other foreign matter—then
blow out thoroughly and lubricate before
using.

Driving % in. and V» in. rivets on steel
underframes.

CLEANING OF MACHINE PARTS
(Continued from page 23)

the pieces to and from the housing while
retaining the abrasive within the en-

closure and protecting the operator from
dust and flying particles. An elevator

and separator as in the barrel provide
for cleaning and feeding the abrasive,

making a continuous feed, self-contained

unit. The installation of barrel and
table together is frequently found advan-
tageous.

Provision in all of these devices is also

made for connection to the exhaust sys-

tem, and it may be noted in passing that
exhaust for the cabinet, barrel or table,

or all in combination, with grinders as
well where desired, can be connected to

the exhaust-arrester system of the room
installation.

Saving Effected

The keeping of costs on this char-
acter of work seems to be fitted more in

the breach than in the observance. This
may be due to the fact that it may vary
in different plants due to the individual

conditions, and the fact that there are
few plants turning out identically the
same pieces. Another reason may be a
disposition on the part of the manufac-
turer to keep these figures to himself, so

that it is only in generalities that we can
answer this question. For instance we
have in mind a gas engine cylinder
weighing upwards of eight tons that to

remove the cores and clean the casting
required two men fifteen hours, or
thirty man-hours. With the sand blast
cores were removed and the easting
cleaned more thoroughly and more ef-

ficiently by one man in one hour. In a
plant making roller-bearings the race-
ways have the bore ground on internal

grinding machines. Sand-blasting these
before grinding increased production on
the grinding machines fully fifty per
cent., due to removal of oxide scale in

the treating furnaces, cleaning of which
reduced glazing of the grinding wheels

with less dressing required. Not only

did production increase fifty per cent.,

but the working life of the wheels was
materially lengthened. In another plant

preparing metal for galvanizing where
pickling had been previously used, a spe-

cial sand-blast machine was designed

and it is estimated that the first year's

use will reduce operating cost by $25,-

000. Parts to be machined work faster,

and as the sand-blast removes the outer

scale or skin from the casting, which is

most detrimental to the tool, saving in

machining cost is effected which varies

from fifteen to forty per cent, according

to individual conditions.

WONDERFUL BUSINESS DEVELOP-
MENT

(Continued from page 17)

ready for the cope which will contain

the hub and make a cover for the up-
per flange and the edges of the vanes.

This cope is swept up in loam and di-ied

in the oven. The hub, as can be seen,

does not go down to the bottom of the

runner as it would be in the way of the

free escape of the water, so it has to

project up above the rest of the cast-

ing. This, coupled with the feeding
heads necessary for such a heavy cast-

ing, will make quite a high cope.

Backing up the Mold

When everything is closed up, the

space between the mold and cores, and
the concrete wall of the pit is rammed
full of sand, after which' the first tier

of the sectional jacket is iput in place

and also rammed full of sand. Follow-
ing this the others are rammed in place.

These sectional jackets can be fitted to

any size or shape of mold. It will be

noted by reference to Fig. 8 that the

first tier rests firmly on the concrete

wall and cannot be clamped down to

do any harm, but the succeeding ones

are resting on the sand. For this reason
the uprights on which the binding bars
rest are stood upon this bottom jacket

and this much of the mold is bolted

down tight. The remainder of the

mold is held by wedges driven under the

binding bars, which holds it against

possible lifting. The mold is gated on
the hub of the runner and poured with

one ladle.

This work, as the captions accom-
panying the illustrations will show, is

amongst the largest and heaviest ever-

done in any country and is a credit to

Canadian industry.

Machine Shop

The machine shop which forms part

of the plant is equipped with machin-
ery of enormous dimensions but capable
of doing the finest work, since paner-
making machinery which constitutes a

good portion of the output must not be
anything but perfect, even though
weighing up into tons.

In the next issue of this publication

I will endeavor to interest the reader
in the production of paper-imaking ma-
chinery which, while differing radically

from the water wheel is equally as in-

teresting a line of work.
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Industrial Welfare Work in British Foundries
Foundry Work Not Particularly Hazardous, But Much Pain and
Suffering May be Avoided—Employers Just as Sympathetic as

Employees.

By R. W. PATMORE

This paper, prepared by Mr. R. W.
Patmore (London), of the Industrial
Welfare Society, and read at the Institu-
tion of British Foundrynnn, Birming-
ham Conference, will be read with inter-
est by Canadians since it goes right in-
to the details of what might happen in
the foundry, showing conclusively that
in Great Britain the foundry is a real
institution to be considered.—Editor.
"According to the 'Labour Gazette'

and other sources of information it is

shown that during the last twelve
months an average of three men have
been killed each month, and 5 per cent,
of the workers engaged in foundry work
are injured annually in the foundries of
Great Britain. While the percentage of
accidents in this particular branch of in-
dustry may not be so high as in some
other branches (and it must be remem-
bered that the figures and percentages
quoted only refer to molten metal and
do not include conversion of metal),
they are high enough to warrant ser-
ious consideration, and the author hopes
the subject of his paper will lead to
something more than a mere discussion
by this Institute, but an actual cam-
paign which will not cease until it has
made the foundry the safest occupation
in any industry.

"Never was there a time in our indus-
trial history when it was so necessary
to eliminate accidents; from now on this
country will have to face a severe com-
petition to secure the markets of the
world, and every unit in this country
will have to utilize all its resources, a
its strength, to secure and maintain its
position in the industrial world. Not
by force of arms will any nation gain
supremacy, but by using to the full all
the man-productive power (both brain
and brawn) of its citizens; Great Britain
cannot afford to be unnecessarily handi-
capped in this race, because of accidents
or lack of industrial co-operation.

Employers' Responsibility

"For many years employers have been
talking about accident prevention, and
in 1912 the Institution set up a commit-
tee to formulate certain rules in order
to avoid accidents. No doubt many em-
ployers have made up their mind as to
what shall constitute safety precautions,
and some have not, but we must all at

think about it. There is a ten-
demy, due perhaps to some psycholog-
ical action of the mind, among some en-
gaged in the metal industry,' to think,
because of the nature of the work, that
it is impossible to eliminate accidents.
While it is not yet possible to operate
a foundry on a 100 per cent, record
without accidents for an indefinite per-

iod, it should be the aim and object of

every managing director ol a company
operating a foundry to attain this hap-

py condition.

"One of the human instincts (inherent

in every person) is to avoid pain and
suffering. The spring of human sym-
pathy is just as deep and pure among
the employers, therefore surely every

member of the Institute of British

Koundrymen is seeking the best meth-
ods, and the best way, to place his plant

among the 100 per cent, record of no
accidents.

Analysis of Foundry Work

"At this juncture it should be under-
stood that the author is not a moulder
by trade, or connected with the foundry
by profession; his only direct contact
with a foundry was when he was ap-
prenticed to the engineering branch of

the metal industry. He then spent six

months of that apprenticeship in the

foundry, which was connected with the

works. However, in his experience as
a production engineer he has had to lay
out operation sheets—therefore, in or-

der that the subject can be understood
better it is proposed to outline the or-

dinary operations which take place in a

foundry, from the time the pattern is

received until the casting leaves the
foundry, after which the nature of ac-
cidents that sometimes occur in connec-
tion with each operation will be dealt
with, and suggestions put forward as to
how they may be avoided.

Operations in the Foundry

"In the ordinary way these may be
set out as follows:— (1) Laying surface
board and pattern; (2) placing drag;

(3) riddling sand for facing and set

nails; (4) shovelling in heavy sand,
ramming, venting drag and sticking off;
(•
r
>) clamping and rolling over; (6) mak-

ing joint or joints, and riddling sand for
facing; (7) placing cope or top; (8)
setting gaggcrs; (9) riddling sand and
tucking bars; (10) lifting off and fin-

ishing cope or top; (11) drawing pat-
tern from drag finishing and setting
cores; (12) closing mould; (13) clamp-
ing mould; (14) building runner; (15)
pouring metal; (16) taking out casting;

(17) cleaning casting; (18) dispatching
casting.

Causes of Accident (Major asnd Minor)

"Placing drag.—The fingers may be
trapped or foot squeezed because the

men are watching to place the drag
square with pattern.

"Riddling sand for facing and set

nails.—When riddling sand the mould-
er is apt to rub his hand over the sand;

very often slugs are hidden in the sand

which cut the flesh.

"Shovelling in heavy sand, ramming,

venting drag, and striking off.—Great

care must be taken to have a proper

vent. A poor vent not only creates

bubbles and blow-holes, but may be the

cause of an explosion.

"Clamping and rolling over.—When
this operation is being carried out by
use of the crane, men should stand

clear, even though the box may be

properly swung, as the handles, owing
to crystallisation, may snap. If roller

chains are used hands must be kept

clear of the chain.

"Placing cope or top.—Fingers get

trapped owing to watching the guiding

marks.
"Riddling sand and tucking bars.

—

Same accidents as operation No. 3.

"Lifting off and finishing cope.

—

Same as No. 5.

"Drawing pattern from drag, finish-

ing and setting cores.—It is a common
practice among moulders to use an old

file and drive the tang end into the

patterns; if a file is not handy a spike is

used. Using a file is very dangerous,

and the cause of many injuries to the

eye; the file is apt to pull out, or in

driving it into the pattern pieces of file

fly. Wood screws with proper handles

should be supplied to each moulder, and
insist that they be used.

"Clamping mould.—In clamping mould
it is necessary to see that bolts or

clamps are used instead of cotter pins,

to examine the bolts, and to see that the

threads are not stripped.

"Building Runner.—A bad runner will

not only make a bad casting, but if too

wet it will blow.

"Pouring metal.—This operation is

the cause of the greatest number of
major accidents, therefore too much
caution and care cannot be exercised.

Burns from molten metal can be reduced

by the use of leggings with flaps to

cover the eyelets of the shots, also by
wearing asbestos boots. Goggles should

be worn when pouring. It is very im-

portant that the furnacemen be equip-

ped with protective clothing.

"When hand shanks are used the ex-

ecutive in charge of the foundry should

make it his special duty to see that the

gangways are clear, and pathways as

level as possible.

"Care must be taken to prevent foot

plates, when used as pathways, from
raising up; if they do men are liable to

catch their toe and trip. They should

be sprinkled with dry gravel when pour-

ing takes place.

"All cranes should be fitted with

gongs so that when molten metal is be-
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ing carried over the heads of the mould-

ers they will be warned.
"All chains should be tested every

twelve months, and the maximum load

stamped in plain figures.

"Taking out casting.—Same as No. 5.

"Cleaning casting.—The foundry
cleaning room is one of the most diffi-

cult departments in the elimination of

minor accidtnts. Eye trouble and deep
scratches are the most common. It is

not within the province of this Paper to

deal with dust. It is very important
that methods should be applied in every
fettling shop to eliminate dust, because
of the injurious effect upon the respira-

tory organs of those employed as fet-

tlers. Poor health is so often the cause
of discontent and inefficiency.

"The ditficulty of getting workmen to

wear goggles is largely overcome whe-i

they are made to suit the sight of the

operator. A man cannot be expected
to wear goggles which, after wearing
for about ten or fifteen minutes, make
the eyes ache, any more than one would
glasses to read with that made the eyes
ache. Manufacturers of goggles, es-

pecially in the United States, are pay-
ing particular attention to this prob-
lem, and when speaking to representa-
tives, before making purchases, they
have been willing for me to call men in

and try out several lenses before the

sale took effect.

"It is also recommended that a man
be allowed to retain in his possession
while employed with the company the
pair of goggles that suit him hest.

"The steaming of the lenses is also

another problem which is receiving care-

ful attention. The author understands
this is being overcome, and a metal pen-
cil is now on the market.

Danger of Emery Wheels

"Every possibility of danger cannot
be eliminated from grinding wheels
when revolving at a high speed. The
wheel may be chosen with great care,

and be sound in every respect, yet there
are many things that can happen to

cause a wheel to break—a sudden jam
will sometimes cause a wheel to burst.

To minimise the results of a bursting
wheel is to have the safeguards
properly attached to the machine.

Machine Operation

"There is no doubt in the author's
mind that the use of machines in foun-
dry moulding is as permanent and evolu-
tionary as the machine is in other
spheres of industrial activity, and as
far as he can discern the moulding ma-
chine cannot be classed as hazardous,
but care will have to be taken by the
operatives in seeing that the box is

firmly and properly secured, so that the
jarring of machine will not loosen the
bolts. Lock or spring washers being
used besides the nut are to be recom-
mended.

Safety and Accident Prevention

"The managing director who would
render conscientious safety service must

first of all make his plant as reasonably

safeguarded and ventilated as his re-

sources permit. He must also get the

best illumination possible. It has been

the author's privilege to visit some
foundries since his return to this coun-

try, and he is sure from what he has

seen that foundrymtn are alive to these

factors, but no doubt there are many
foundries existing in Great Britain to-

day where it is possible to make changes
that will not only be beneficial from the

viewpoint of a safety engineer, but

from the production engineer as well.

However, it may not be possible for the

company to change the present condi-

tions prevailing, but it is possible for

every managing director to enthuse into

his organisation the spirit of safety.

Safety and Personnel

"Successful safety work is not based
upon (pretence, and it is of vital im-

portance that every effort, and oppor-
tunity, be taken of proving to the em-
ployees that the company is sincere;

just posting a few bulletins on safety

dues not bring results. Experience in

this work convinces those who have been
actively engaged in accident prevention

that success does attend if eternal vigi-

lance is kept, as well as a determination

to concentrate every energy, every re-

source necessary to minimise the num-
ber of accidents, or reduce them to the

vanishing point.

"It is very essential that the manag-
ing director sets himself the task to en-

sure that the policy of operating a safe

foundry permeates right through his

organisation. He must, as it were, test

every link of the chain, see that it is

sound and imbued with the same spirit

and enthusiasm, in order that it be ef-

fectual. He must give the lead, es-

pecially to the foremen.

Foreman the Keystone of the Shop

"In any industrial establishment the

foreman is the keystone of the structure,

and too much care cannot be taken in

the right selection of foremen. The
author's experience has taught him
that the men in the department gauge
the management by the actions of the

foreman. Many boards of directors,

managing directors, and general manag-
ers have received a shock when they
realise that the policy, which had been
the (intention of the company, had fa ; l-

ed to materialise, owing to the wrong-

interpretation being transmitted to fie

employees by the foreman. How could

it be otherwise!, unless the foreman has
had the policy of the company explain-

ed to him instead of having to guess at

it, or perhaps only learns it after he has
been on the carpet? If the company
has any labour policy, incorporating
welfare and safety, the foreman should
know of the policy so that he

can transmit it intelligently to those un-
der his control.

The Foreman of To-morrow
"Industry is passing through many

changes; one of the most important is

the status of the foreman.

"The foreman of the future will be

the production manager of his depart-

ment. He will be expected to secure the

best results from the labour, machinery

and material placed in his keeping; he

will have to be a leader of men, display

tact, diplomacy and patience. Many of

our present-day mechanics, who may be

thoroughly capable of doing good work,

ate slow in adapting themselves to the

new conditions and new surroundings.

It will be the duty of the foreman to se-

cure for each man a square deal, and in-

struct the new employee in the little

peculiarities of the shop, for it must be

rioted, and records of accidents prove,

that a large percentage of accidents

occur among new employees. If the

foreman inspires confidence he will be

successful.

"Another duty for which the foreman
will have to be made responsible is the

proper training of the boys. How many
employers take the trouble to see

whether the boys, or apprentices, to the

trade, are taught to avoid doing things

in the wrong way? Is it not the com-

mon expression to say, 'He will get his

usual number of bumps. I got mine, and
he will learn better some day,' but that

some day may be too late. The foreman
should see that each boy learns of the

dangers of the work on which he is en-

gaged, especially the occupational dan-

gers which are inherent and peculiar to

the trade. The author is of the opinion

that it will be beneficial to the employ-

ers if instructors were employed to

teach the boys in the foundry, instead of

leaving the boy to pick up the trade un-

der the present-day system. Every boy

should know what he is doing and why
he is doing it.

Co-op.eration of the Worker

"Having secured the co-operation of

the managing director and the foreman
towards the elimination of accidents, the

problem is how to get the workman to

co-operate. This is no easy task, and

cannot be accomplished over-night, but

by persistent education and patience.

Safety and Education

"Besides the usual method of having

a safety committee it would be bene-

ficial to explain to the workers that an

accident has a threefold effect:— (1)

Suffering to the injured person, caus-

ing distress of mind, not only to the per-

son injured, but to those of his immediate

relatives; (2) loss of time and wages to

the injured person; (3) loss of produc-

tion to the employer— (a) inability of

the injured person to perform his usual

duties, (b) breaking in a new employee.

Suffering and Discomfort

"The economic wastes resulting from
carelessness is appalling, but those who
stop for a moment to consider the sor-

row and desolation which is brought in-

to the home of the injured person by the

lapse of thoughtfulness, feel that they
are spurred on to redouble their efforts

in the work of accident /prevention.

"Methods should be devised to bring
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home to the injured person what acci-

dents cost in the loss of wages. It may
be imagined that this will be resented,

and appear to be adding insult to injury,

but when you tell a workman in a tact-

ful, diplomatic way, perhaps by letter,

that he has lost so much wages because
of a momentary lapse of thoughtfulness,

he begins to think twice before taking
risks and hazardous chances.

Loss of Production

"When an accident happens the hu-

man instinct is naturally aroused. Not
only is the injured person unable to per-
form his duties, but his nearest work-
mates are interested to ascertain the

extent of the injury, and also to render
assistance. If the injury is severe, and
will prevent the injured person from fol-

lowing his usual occupation for a per-

iod, he will have to be replaced, or the

organisation rearranged to fill the gap.

Accident Costs are Production Costs

"Assuming that this is correct, the cost

of each accident, with its subsequent
loss of output,, should be charged up to
the department. Surely there is no
more logical and better way of bringing
safety to the attention of the superin-
tendent or foreman than by adding to
their operating costs the cost of all ac-
cidents that happen in their department.

"If you reduce accidents you inevit-

ably reduce replacement of men, and
any industrial engineer knows that the
replacement of absent men and tempor-
ary disorganisation means decreased
production.

"Every industrial problem, and es-

pecially the accident problem, when
boiled down to the last analysis is the
man problem. No matter how we an-
alyse the accident or invent safety de-
vices, have general campaigns on 'Safe-
ty First,' we are forced to come back to
the individual—the human factor. We
must win him, body and soul, to the
cause and enrol him under the banner
of safety scouts; therefore the author is

a firm believer in securing the co-oper-
ation of each individual worker, and for
this purpose he submits a pledge to
which the worker should be asked to
subscribe his bond when employed.

The Individual Pledge
"Believing that a careful man is the

best safety device, a workman on join-
ing a firm should be asked to pledge
himself to (1) keep himself fit, good
health being the essential requisite for
all things; (2) report to the ambulance
room for treatment upon the receipt of
the smallest wound or scratch, the neg-
lect of which may result in blood-poison-
ing and death; (3) use all safety appli-
ances, clothing and guards which have
been provided for him and his fellow-
workmen, and to see that they are taken
care of, kept and used in their proper
places; (4) not to wear loose clothing
around moving machinery; (5) not to

use unsafe tools, but to report the same
to his foreman; (6) to wear goggles
when pouring, grinding and chipping, or
performing any operation where ma-

terial may fly and cause injury to the

eye; (7) to keep the floor space in the

immediate vicinity of his work clear of

objects over which he or others may
fall; (8) to be careful in handling and
piling material so that no serious injury

may result to passers-by; (9) to be just

as careful of a fellow-workman's life as

he is of his own, remembering that he,

too, may have dependents; (10) to re-

port to the foreman at once all unsafe
conditions and practices which may
come to his knowledge.

Education and Safety

"In addition to the individual pledge,

great success has resulted through the

cinema. The author recalls one .

which his friend Mr. Tenner, one of the
safety engineers of the U. S. Steel Cor-
poration, used to exhibit, called 'Steel

Town.' While the condition and types of

employees are different in America
from those of Great Britain, it is a

psychological fact that the brain re-

cords a more lasting impression on any
subject or object when transmitted
through the medium of the eye than
that of the ear, so it is to be hoped that
a time will come when those responsible
for manufacturing films, and those con-
ducting cinema theatres, will co-operate
with those responsible for industry to

exhibit a film having for its purpose the

necessity of using caution and thought
in daily occupation,

"The day must come—and sooner the
better—when educationists will see the
necessity of including in the curricula of
the schools some simple lectures on ac-
cident prevention, in order to train the
boys and girls in the elementary prin-
ciples of safety, so that when they go
out into the world they will be better
equipped mentally to avoid the common
dangers connected with their vocation.

First Aid

"A Paper on safety would not be
complete unless reference was made to

the rendering of First Aid to the injur-

ed. When an accident happens every
facility should be at hand to relieve as
quickly as possible the pain and distress

of mind. It would be of great advan-
tage if every worker would voluntarily

take a course of instruction in First Aid
to the injured, so that they would be
prepared to render efficient helip in time
of need.

"While it may not be within the prov-
ince of this Paper to outline what should
constitute a well-equipped first-aid sta-

tion, the author takes the liberty of

calling' attention to the Home Office
regulation, dated 1917, No. 1,067, 'First

Aid and Ambulance Station in Foun-
dries':

—

" 'In every foundry to which this Or-

der applies, and in which the total num-
ber of persons employed is 25 or more,
the occupier shall provide, in readily ac-

cessible positions, First Aid boxes or

cupboards in the proportion of at least

one to every 150 persons.
" 'The number of First Aid boxes or

cupboards required under this provision

shall be calculated on the largest num-
ber of persons employed at any one

time, and any odd i.umber of persons

less than 150 shall be reckoned as 150.

"'Provided (1) that an ambulance
room maintained in conformity with

paragraphs 6, 7, and 8 of this Order may
be counted as one of the First Aid

boxes or cupboards required by this Or-

der; (2) that the requirement of First

Aid boxes or cupboards shall not apply

to a blast furnace if an ambulance room
is provided and maintained as aforesaid.

" 'Each First Aid box or cupboard
shall contain at least:— (1) A copy of

the First Aid leaflet issued by the Fac-

tory Department of the Home Office;

(2) three dozen small size sterilised

dressings for injured fingers; (3) one
dozen medium size sterilised dressings

for injured hands or feet; (4) one dozei

large size sterilised dressings for other

injured parts; (5) one bottle of eye

drops; and (6) sterilised cotton wool.
" 'Each First Aid cupboard shall be

distinctively marked, and if newly pro-

vided after the date of this Order shall

be marked plainly with a white cross on

a red ground.
" 'Nothing except appliances or re-

quisites for First Aid shall be kept in

a First Aid box or cupboard.
" 'Each notice or notices shall be af-

fixed in every workroom, stating the

name of the person in charge of the

First Aid box or cupboard provided in

respect of that room.

Ambulance Room

" 'In every factory to which this Or-

der applies and in which the total num-
ber of persons employed is 500 or more,

the occupier shall provide and maintain

in good order an ambulance room.
" 'The ambulance room shall be a

separate room used only for the purpose

of treatment and rest. It shall have a

floor space of not less than 100 sq. ft.

and smooth, hard and impervious walls

and floor, and shall be provided with

ample means of natural and artificial

lighting. It shall contain at least:

—

(1) A glazed sink with hot and cold

water always available; (2) a table with

a smooth top; (3) means for sterilising

instruments; (4) a supply of suitable

dressings, bandages, and splints; (5) a

couch; (6) a stretcher.
" 'Where persons of both sexes are

employed arrangements shall be madj
at the ambulance room for their separ-

ate treatment.

"'The ambulance room shall be plac-

ed under the charge of a qualified nurse,

or other person, trained in First Aid,

who shall always be readily available

during working hours, and shall keep a

record of all cases of accident and sick-

ness treated at the room.

Ambulance Carriage

" 'At every foundry to which this Or-

der applies, and in which the total num-
ber of persons employed is 500 or more,

the occupier shall, for the purpose of

the removal of serious cases of accident

(Continued on page 31^



October, 1922 CANADIAN FOUNDRYMAN 29

Apprentice Course on Brass Foundry Practice
Tin, a Soft Metal, Hardens Copper—Two Metals After Being-

Mixed Will Always Melt at a Lower Temperature Than the Mean
Temperature of the Two

IN
OUR last lesson we learned that

pure copper was the first known
metal and that it was used for some

time in its pure state. We also learned

that it was too soft and had many other

peculiarities which unfitted it for gener-

al purpose use.c
. We learned that by

adding other metals we could build it up
to fill almost any requirement. We
learned that different physical qualities

were required to withstand the differ-

ent duties which it is required to per-

form and that while chemistry and
physics are in no way connected we re-

quire to know the chemical analysis of

an alloy in order to arrive at the pro-

per physical qualities. The physical

qualities were, of course, arrived at by
experiment and discovery, but by learn-

ing the chemical analysis of a satisfac-

tory alloy it is an easy matter to repro-

duce it.

It will be seen from this that we have
several tests which the alloy mu: t un-

dergo to prove its proper strength in

the proper direction.

Chemistry is a study by itself and
few foundrymen ever go very deep into

it. If they do they soon cease to be
foundrymen and become chemists. All

that the man in the foundry requires is

to know what analysis is required and
this he arrives at by weight, while the

chemist proves for him afterwards if

he has arrived at his aim.

The foundryman has other tests which
he can do himself, viz., to prove the

strength of the alloy, or in other words
its ability to with; tand the stress to

which it will be subjected. Instru-

ments are on the market for testing the

different strengths to which alloys are

subjected, such as crushing, stretching,

bending, twisting, hardness, etc., but it

will not be advi: able to describe any of

these until we have occasion to use
them.

Copper as we have seen, was not well

suited for general purposes and had to

have some other substance added to it

to bring it to the right consistency,

and the earliest discovery of a materia!

which would answer thi.s purpose was
the metal "tin."

Tin

Tin, as far as we are in a position to

know, would be the second metal to be

discovered, and is, even yet, the most
essential alloy for co-pper. Copper and
tin alloys were known in pre-historic

times, and while we designate this

composition as "bronze" in contradis-

tinction to "brass" which is a copper-
zinc alloy, copper-tin mixtures are

what were used by the ancients and
known as "brass."

By F. H. BELL

Copper and Tin

We now have two metals which we
can mix together and make what some
might call another metal, but this is not
correct, as they are two distinct metal>
still, and can be sepaiated. Two metals
mixed together make what is known as
an alloy, although truthfully speaking
the copper, or base metal, is still the
metal, while the tin, or whatever metal
is being added, is the alloy, but these old
names are not now adhered to. While
it is true that copper and tin remain
copper and tin they can be so thoroughly
mixed through each other as to appar-
ently lose their identity and form a
substance varying in color between the
two original metals but in other respects
differing radically from either. Cop-
per melts at a temperature of 1996 de-
gress Fahr. while tin only requires 440
degrees, less than a quarter of that re-

quired for copper. From this it will be
seen that if we are to mix the two to-

gether and we put the proper amount
of each in a crucible and place it in the
fire, as soon as the temperture comes to

440 per cent, the tin will melt and w
have to remain in the crucible and be-
come super-heated up to 1996 deg. Fahr.
before the copper melts, so that they
can be mixed. This it will not do be-

cause after becoming melted it will only
require a few degree, of higher tem-
perature to bring it to a white heat,

after which it will boil, and according to

the laws of nature, in connection with
all l'quids, it will not absorb any more
heat after boiling, but will evaporate or

blaze. To overcome this the copper is

put in the crucible without the tin, and
after being melted the tin is introduced
and absorbs sufficient heat from the

molten copper to dissolve it.

Putting the tin into copper at this

high temperature would be the same as

putting it in a high temperature crucible

without the copper, were it not for the

fact that while absorbing the heat it is

cooling the copper— in fact chilling the

copper with which it comes in imme-
diate contact, but if allowed to lie on
top of the melted copper it would oon
blaze, and be carried away in vapor. By
st'rring it through with a rod it changes
the entire order of things, making
an alloy which does not require such a

temperature to keep it fluid. This is

the case with all alloys. For instance

copper melting at 1996 and tin at 440,

the mean temperature would be 1218

degrees, yet an alloy containing equal

parts of copper and tin will melt at a

temperature much below this.

Another feature wh ;ch might be
termed a phenomenon is that a mix-
ture of equal parts of tin and copper

would not be of much use, as these me-
tals can only be mixed to advantage in

certain proportion: . Copper is a soft
metal, and tin is a still softer one, while
copper is a comparatively tough metal
and tin has very little strength, yet ten
pounds of tin added to ninety pounds
of copper make an alloy which until

recently was considered as ths strongest
possible non-ferrous alloy. Its tensile

strength is approximately 30,000 pounds
to the : quare inch according to tem-
perature at which it is poured, and it is

sufficiently hard for the heaviest of
journal bearings, and for general pur-
pose machinery "brasses." Although
composed nearly all of copper, the small
percentage of soft tin which is added
is sufficient to increase its tensile

strength many times over, and increase
its hardness far beyond the mean hard-
ness of the two original metals.

This alloy is known as gunmetal and
was formerly used for casting cannon.
If tin is added to this alloy it continues
to make it harder until one part in every
three is tin, or in other words, .intil one
pound of tin to two pounds of copper is

reached, when the copper will be thor-

oughly saturated with tin, after which
additional tin will soften +he alloy.

Zinc as a Deoxidiser

Now before going further with the
question of bronze we will revert to

copper for further study, after which
we will proceed with the bronze. Cop-
per as we learned in our last lesson has
a ; trong affinity for oxygen, which is

to say that when copper is in a melted
state the oxygen contained in the at-

mosphere will actually dissociate it-

self from the nitrogen and attach itself

to the melted copper. This oxidised

copper will form on the surface of the

molten mass and can not be skimmed
off fast enough to prevent it from be-

ing in evidence while pouring it. In fact

it will form on the stream as it is pass-

ing from the lip of the crucible to the

gate, and can not be prevented from
passing into the mould and injuring the

casting. When alloyed with tin this is

not so evident, but it is, nevertheless,

pus nt to some extent. If, after the

copper and tin are thoroughly mixed
two per cent, of zinc is added it will re-

move practically every vestige of the

oxygen and leave a clean bronze. Thus
88 copper, 10 tin and 2 zinc is recogn'zed

as the standard mixture for general

purpose machinery "brasses."

Zinc

So far we only know two metals and
we must introduce the third one "zinc"

before going any further with it. Zinc

(Continued on page 31)
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Crawling Tractor Cranes for Foundry Uses
A Crane Which Will Go Any Place Without the Necessity of a

Track—Stands High Test Under Most Adverse Conditions—An
Aftermath of a War Necessity

THE CRAWLING tractor crane is

a comparatively new or recent

innovation in and about the foun-
dry, brought about to a very great ex-

tent as a result of the successes achiev-

ed by the caterpillar tanks, during the

war. War, with its horrors, is odious,

but the exigencies of war brought out

many improved means of accomplishing
results which would otherwise have
been delayed for years and, perhaps,

would never have been thought of.

The idea of having the wheels of a
truck connected by a Jink belt so that it

could cross ditches and gulleys without

being stalled was followed up by some
of the greatest accomplishments of the

conflict. Now that their usefulness in

this direction has come to an end, the

energetic manufacturer is not slow to

take advantage of the lessons learned

and is turning out crawling machines
for various purposes. A portable crane

is one of the most useful pieces of

equipment yet brought into use around
a foundry, but to be limited to a certain

track area has always been its great

drawback. Now the feature which was
brought to such successful prominence
during the war is being utilized to the

best of advantage in caiTying the crane

over all kinds of uncertain roadways to

where it is desired to go. Flasks may
be stored in high piles in remote cor-

ners of the back yard. Castings may
be taken from the foundry and deliver-

ed to any railway siding or dock. In fact

a crane which will travel on any kind

of ground, regardless of its condition,

can be used for unlimited purposes. Of
course if the ground over which it has
to travel is so swampy that it will not

hold up the weight of the machine, it

will be necessary to lay planks or in

some way provide for overcoming this

trouble, but this will seldom be the case

around a foundry.

The two illustrations will show a

machine which has just been perfected

by the Link Belt Company of Chicago

and Toronto.

This machine is ideal for the foundry,

as well as for any purpose for which it

may be required. It is a thoroughly

practical machine which is made of

such sturdy construction that it will

give reliable service for fifteen to

twenty years. It weighs complete with-

out bucket approximately 22 tons, mak-
ing a ground pressure of 10 lbs. per

square inch with standard size of cater-

pillar treads. It will safely lift 10 tons

at 12-foot radius, and 3 tons at 30-foot

radius. The hoisting speed is 125 feet

per minute with a maximum rope pull

of 10,000 lbs. on a single line. Having
two independent band-clutch-operated

hoisting drums, the standard machine is

suitable both for clam-shell and drag-

line bucket work. The crane will ro-

tate four complete revolutions per min-

ute, travel % mile per hour, and climb

a 20 per cent, grade.

The shoes are 18 in wide, 12 in. pitch,

one-piece high carbon chrome steel

castings, with machined holes for 1%
in. diameter high carbon pins. There
are eight bronze-bushed crawler rollers,

25 in. in diameter. The over-all width

of crawler tread is 99 ft. 7 in., while the

center to center of sprockets length-

way is 10 ft., giving

a bearing area of 30

square feet.

Some of the tests

which the machine
is called upon to

undergo will make

anything encountered around a foundry
look comparatively easy.

A severe preliminary test has demon-
strated that the new Link-Belt Crawl-

er Crane is mechanically perfect. The
conditions that this machine has been

called upon to meet from the first day
of its operation, in connection with the

building of a new road through a

swamp, consisting of unloading itself

from the railroad car, traveling over

very uneven country into the swamp,
where the footing was so uncertain that

it was necessary to lay down wooden
platforms, in order to obtain sufficient

bearing area to carry the weight, and
starting the work of digging in several

feet of water, put the machine through
about as severe a test as it will ever be

called upon to meet.

The following is a quotation from the

report of the crane operator:

—

"This machine is working in a marsh
on floats which weigh about 2% tons

each. The crane lifts them and the

clam shell very easily. The material

handled is marsh mucl and sand. The
crane is moving from 300 to 400 yards

in 11 hours, with a light % yard bucket.

It uees about 25 gallons of gasoline in

this time. This yardage does not in-

clude a considerable amount of mud
overburden, which cannot be used on

the road bed, and is dumped back in

the ditch. The oil added to the crank
case is about 1 quart from the time the

crane was started working. Water

Detail view of Crawler crane, show'ng compactness of machinery, every-
where conveniently located. Crawler cran< rrying heavy load over uneven, swampy ground.
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added in radiator was 1 gallon in three

days. From the operating point it

takes very little effort to handle the

levers, and this makes the machine run

smoothly and quickly. The hoist drum
clutch is the only clutch that has been

adjusted since the crane left the shop

June 7th."

The above is from a note of June

24th, 1922.

If foundries are to keep pace with

other industries they must watch all

improved methods, and the crawling

crane would seem to be one of them.

COMBINATION CLUTCH AND BRAKE
FOR TUMBLING MILLS

The "Safety First" movement has re-

sulted in many improvements in foundry

and shop equipment. One of the latest

is a combination clutch and brake mech-

anism for tumbling mills.

This is a simple and really fool-proof

device, controlled by a hand lever. Shift-

ing this lever towards the mill engages

the clutch and starts the mill. To stop

the mill, the lever is moved in reverse

direction, passing through neutral to the

braking position.

The advantages of such a mechanism
are easily seen. A loaded mill can be

brought to rest at exactly the right point

for unloading and without loss of time.

Holding the mill in place by a wood prop

or a bolt thrust into the gearing, as is

commonly done, is always dangerous.

With the combination clutch and brake

it is impossible for the barrel to turn

after the brake is set, even though the

barrel is unequally loaded.

This mechanism was devised by Whit-
ing Corporation, Harvey, 111., (Chicago

suburb) and was thoroughly tested in

their own foundry before being placed

on the market.

INDUSTRIAL WELFARE WORK

(Continued from page 28)

or sickness, provide on the premises and
maintain in good condition a suitably

constructed ambulance carriage, unless

he has made arrangements for obtain-

ing such a carriage whin required from
a hospital or other place in telephonic

communication with the factory.'

"It is recommended that every mem-
ber of the Institute will look upon thtse
regulations as the minimum and not
the maximum requirements.

"Having outlined some of the causes
of accidents in a foundry, and in a brief

way suggested methods as to how they
may be avoided, the author hopes that

as the result of this session the numbsr
of accidents in this industrial occupa-
tion will not onlv be reduced, but elim-

inated altogether. It has been said
that 'nethi' g is impossible, but it takes
a little longer time to do it.'

"This no donbt applies to the problem
of accident prevention. Let each and
every one engaged in industry make as
his slogan, 'No accidents to-day.'

"

APPRENTICE COURSE
(Continued from page 29)

was not the third metal to be discov-

ered, by any means, as it is on? of

comparatively recent discovery, but it is

a metal which fills a long felt want.
It is unlike tin in most of its charac-
teristics. It is hard, even to the extent

of being brittle, yet a pound of zinc will

not harden more than two pounds of

copper, while tin, itself a soft metal,

hardens copper, 9 to 1 as in the case of

gunmetal. Zinc is a blueish-white

metal, and melts at a temperature of

750 deg. Fah. It is a very active and
volatile metal and can not be heated
much above the melting point without
being consumed. In fact it will burn
before it will melt if allowed to be heat-

ed in the open. When copper and tin are

melted and thoroughly stirred, a small

piece of zinc dropped into it will create

a slight commotion, which will bring o

the oxygen which is through the molten
mass, and will, itself, be partially con-

sumed, leaving very little zinc in the

mixture. This bronze will now be

clean, and if poured carefully will not
absorb oxygen to any extent.

Copper and Zinc.

While zinc is a deoxidizer for copper
and tin, this is not its main usefulness.

Copper and zinc are probably more gen-
erally used than any other of the non
ferrous alloys. Two parts of copper to

one of zinc makes the yellowish brass

of commerce, while slightly different

proportions, make other useful alloys.

We now know three of the chief

metals used in the production of brass

and bronze, and while these are by no
means the only ones they will be suf-

ficient to work from for the present.

In our next lesson we will explain

the tests to which the alloys are sub-

jected and will give formulae for dif-

ferent purposes, after which we will in-

troduce some of the other metals.

PURDUE MAN AIDS 57 FOUNDRIES
IN STATE OF INDIANA

During July and August R. E. Wendt,
of the engineering staff of Purdue Uni-
versity, visited 57 foundries of Indiana
and interviewed 100 foundrymen in an
effort to help them solve their prob-
lems. Mr. Wendt is an expert of ex-
tensive practical experience and teaches
foundry work in the Purdue University
engineering schools.

The plants visited were very apprec-
iative of the engineering extension work
offered by Purdue and were delighted
that this work has now been extended
to the foundries of the state. Many of

the foundrymen were n favor of hold-

ing a conference or meeting at Purdue
University next spring.

A number of the foundrymen ex-

pre: sed their wil'ingness to take Purdue
students into their plants during the

summer vacations.

This is something which should be en-

couraged in Canada. Students as well

as instructors from the technical schools

should visit the foundries, while the

men from the foundries, if they can not

see their way to attend the schools,

should at least visit them and talk with

the instructors and students. A few
weeks of actual work in the foundry
will be of lasting benefit to the stu-

dent who intends to follow up engineer-

ing in any of its branches.

A COURSE IN INDUSTRIAL
METALLOGRAPHY

No Previous Knowledge Assumed
Under the auspices of the department

of metallurgy at McGill University an
extension course in metallography will

be given as in previous years by Messrs.
Harold J. Roast, F. C. S., F. C. I. C,
and Charles F. Pascoe, F. C. I. C.

The course consists of fifteen periods,

held on Monday nights at the chemistry
and mining building, McGill University,

commencing on Monday, November the
sixth, at 8.00 p. m.

Application should be made to either

of the lecturers, their address being
McGill University, Department of Met-
allurgy.

The fee for the course is $20.00 pay-
able to the Bursar.

Inasmuch as only twelve members
can be accommodated at one time, stu-
dents will be enrolled in order of their
applications.

In past years the class has bem com-
posed of mechanics, engineers, chemists,
and those desiring a winter hobby, or
whose business brings them in contact
with metals and who desire to ha^e
more knowledge of their composition.
No previous knowledge is assumed and
the course is essentially practical from
first to last.

If any students from a previous year
desire to continue their work, provision
will be made for an advanced course if

sufficient members are obtained.

Ferrous and non-ferrous metals are
dealt with equally, training bsing given
in preparing' them for examination un-
der the microscope, and finally photo-
graphing the various structures devel-
oped.

DON'T EXAGGERATE

One of the greatest weaknesses of
modern business is exaggeration. Too
many superlatives are used. People
cannot believe all they read and all they
are told. This exaggeration leads
them to assume a more or less sus-
picious attitude towards business. Ex-
aggeration is the weakest link in the
bus'ness chain. It is likely to break
when trying industrial conditions arise.

It is the link that may spell d : saster.
T'e business man who can win the repu-
tation of never exaggerating is bound
to make a fortune.
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PLATING AND POLISHING DEPARTMENT

AM BSCRIBER having read the de-

nption of heating method for

cold nickel solutions, in the Sept.

issue of Canadian Foundryman, has

written us with reference to a method
he employs. He writes:—"Instead of

filling my plating tanks at the close of

a work day to maintain the required

volume of solution, I have practised the

following method successfully for sever-

al years. Each Monday morning the

solutions are all low and each tank re-

quires from two to ten gallons of water

to bring to proper working level. I fill

a clean barrel which we keep for this

purpose only, with water and bring the

water to boiling point by means of

steam. This water is then added to the

various plating . olutions and raises the

temperature sufficiently to meet our re-

quirements. The actual increase in de-

gress Fahr. is 24 degrees when ten gal-

lons of boiling water is added to 175

gallons of solution. The desired tem-

perature is obtained on remaining morn-
ings of each week by merely removing a

few gallons of solution from each tank

and bringing the whole to boiling point

as heretofore mentioned. The entire

procedure requires but a few minutes

and the solution is ready for use

immediately."

Answer:—You evidently have arrived

at a point where a little experimenting

will surprise you. If you will take one

gallon of water at 72 deg. Fahr. and mix
it with one gallon of water at 188 deg.

Fahr. you will find the temperature of

the two gallon volume of water is ap-

proximately 130 deg. Fahr., or in other

words the temperature of the two gallon

volume will be 58 deg. higher than the

one gallon taken from the tap at 72 deg.

tnd 58 deg. lower than the one gallon

Jvhich was heated to 188 deg. When in-

jecting steam into a volume of water the

maximum temperature reached under

ordinary conditions is 210 deg. Ten gal-

lons of water at 194 deg. Fahr. added to

30 gallons of water with a temperature

of 66 deg. Fahr. will raise the tempera-

ture of the combined 40 gallons to 98

deg., or an increase of 32 deg. 10 gallons

of water at 208 deg. Fahr. added to 40

gallons with temperature of 66 deg.

Fahr. will raise the temperature of the

combined 50 gallons to 96 deg. or an in-

crease of 30 deg. These statements are

not taken from a text book, tney are

the result of actual tests and are intend-

ed to show that it would be impossible

to increase the temperature of 175 gal-

lons of nickel solution 24 deg. by the in-

troduction of 10 gallons of boiling water.

The condition which evidently exists in

your case after adding the ten gallons

of hot water to the 175 gallons of nickel

solution is about as follows: If you use

a wire gauze or cheese cloth strainer to

break the force of flow when pouring

the water into the solution, the water

does not immediately reach the lower
depth of the tank but actually remains
near the upper surface. If you use an
ordinary thermometer to determine the
temperature of the solution and do net

immerse the bulb below the heated stra-

ta, the thermometer reading would
merely indicate the surface temperature,
while at a depth of 15 or 18 inches the

temperature might be several degrees
lower. For example, by actual test we
found that by proceeding as we have
stated, the temperature of a nickel so-

lution was 100 deg. Fahr. at the surface
while at a depth of 15 inches the tem-
perature was only 75 deg. Fahr. The
solution was then thoroughly stirred

with a perforated paddle and the tem-
perature at surface was found to be only

84 deg. Fahr. while the 15 inch depth re-

gistered 80 deg. Fahr. The tempera-
ture of air in the room at time of test

wa 70 deg. Fahr. In view of the fore-

going we do not hesitate in saying you
have been taking too much for granted.

The actual conditions were not as fav-

orable as you thought they were. By
using the steam pipe or coil as mention-
ed in the previous issue, and judicious

use of a perforated paddle the tempera-
ture of a solution may be more uniform
in less time and with less labor than by
the method you describe. If a worm or

hot nickel solution is advantageous, it is

reasonable to expect the temperature
uniform within practical working limits,

and if a warm nickel solution deposits

less brittle metal then it is expedient to

have the temperature of the lower stra-

tas at least equally as high as the tem-
perature of surface i trata, as the rate of

deposition is usually appreciably greater

at the lower depth. The ideal condition

can only be obtained by mechanical agi-

tation and comparatively few platers are

blessed with agitating devices, therefore

we would strongly recommend the adop-

tion of this simple and efficient method
in preference to the method as described

in the letter referred to-. The change-

able weather at this season of the year
causes sudden changes in the concentra-

tion and physical condition of all plating

solutions; these solutions usually re-

garded as being in the cold class will in-

variably prove better servants if care-

fully heated to at least 80 deg. Fahr.

Question.—During the past few months
we have had occasion to change the fin-

ish on one of our products from nickel

plate to black. Our plant supervisor

advocated the use of a blueing process in

preference to. the sulphurette finish on

copper plated surface and the blueing

method was adopted. The process con-

sists of immersion of the steel articles

in a bath of molten salt petre 16 parts

and commercial black oxide of man-
ganese 2 parts, the pieces are then rinsed

in hot water, dried on a hot plate and
lacquered, the lacquer is dried in an

oven at 300 degrees Fahr. We have
encountered trouble from rust, the sur-
face of the pieces are perfectly clean
and free from iron rust when treated,

they are lacquered immediately after

drying. In course of 3 to 6 days a very
pronounced coating of iron rust ap-
pear- and we believe the ru.-t is be-
neath the lacquer. Can you advise us
of best method of correcting this condi-

tion?

Answer.—With reference to protec-

tion for the steel article you are treat-

ing there is not much advantage in the
use of the black oxide of manganese.
If you must continue using the formula
which ymi mention, we would advise the

purchase of chemically pure black oxide
of manganese. The commercial variety
contain.- impurities which will naturally
endanger the finish of your product.

Furthermore we would suggest the con-
sistent employment of a lime water
rinse after the first rinse following blue-

ing, then pass through boiling water free

from iron and dry by means of strong
blast of compressed air. One firm do-

ing : imilar work uses an oil dip after

blueing—2 lbs. commercial vaseline re-

duced in 1 gallon of coal oil, heated to

200 degrees Fahr., the parts are then
wiped quickly, passed through a drying
chamber and lacquered. They claim to

experience no difficulty from non-ad-
herent lacquer on the oiled surface and
obtain very satisfactory protection from
corrosion.

The old time tried simple blueing me-
thod free from manganese will give

you equally as satisfactory results, ex-

cept for color, and the desired rich fin-

ish may easily be obtained by use of a

tinted lacquer. An oxidized copper fin-

ish would give best wear and is advised
if the cost is not prohibitive. By care-

ful management oxidizing can be per-

formed at very reasonable cost.

Question.—A nickel s olution which I

am operating has been causing me much
worry during past month. The solution

is our make from both double and single

nickel salts. Just what percentage of

each I do not know, but it registers 8

deg. on a hydrometer and has given me
good deposits until recently, I use it

cold and with a current of 3 to 3% volts.

Cannot say how many amperes as I

have no ammeter; work is run Y2 to %
hours and many of the lower pieces of

each batch have black streaks on them.
These streaks are of iridescent colors

when work is dried off, not a dead black.

Usually the streaks are upward from a

hole or indentation in the articles being
plated and the nickel immediately around
the hole is discolored and often

flakes off. Sometimes the streak forms
on top of the deposits and is easily buff-

ed off, doing no harm. In most cases

the streak begins to form before an
appreciable deposit forms and such cases
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are failures. About two weeks ago I

added some nickel single salt and believe

it has gradually grown worse since.

Kindly let me know how to get the so-

lution in working condition again.

Answer.—Before making any addi-

tions to your nickel ; olution inspect the

holes in the articles which are subject to

streaks and ascertain whether there is

dirt of any kind or borax present in or

at edge of the hole. Borax used in

brazing steel will cause an iridescent

black discoloration where the gas is in

contact with the ;teel or nickel surface

while escaping from a recess during
electro deposition of nickel. This con-

dition is more pronounced in nickel so-

lutions which are operated strongly

acid and at low temperature. However,
we are of the opinion that your diffi-

culty is due to poor conductivity in the

nickel solution. Symptoms such as you
describe would develop gradually and
would be intensified to some extent by
the addition of nickel sulphate if this

salt was present in the solution in great-

er quantities than the nickel-ammoni-
um salt and was operated at low tem-
perature. At this season of the year
nickel solutions are liable to tudden
changes: solutions containing a con-

siderable amount of nickel sulphate are

particularly su.ceptible to temperature
changes, and should be closely watched
if chemical tests are not frequently

made. To correct the present condition

of the nickel solution in question we
would add approximately 6V» oz. nickel-

ammonium sulphate and 2 oz. sodium
chloride per gallon. Make the addition

at end of week, stir the solution thor-

oughly and operate with same current
density as has been your practice here-

tofore. If the solution produces' results

during early cold weather, similar to

that which you describe we would ad-

vise raising the temperature at least a

few degrees. Examine your anode
hooks and see that contacts are good.

Anodes which are insulated from tank
rod permit exce:s current to flow to a

few and this will cause streaks.

Question.—A small steel crank shaft

which we copper plate previous to hard-
ening is subsequently ground to re-

move the coppsr from bearing section.

Our inspection department have here-

tofore charged rejections due to fine

turface cracks against the heat treating

department. Recently they claim to

have discovered that the cracks are the

result of cyanide copper plating and I

am at a loss to know how to act with
respect to correcting the trouble. I

have found some of these shafts v/hijh

have the surface cracks before plating,

the grinding operation revea's them
easily.

Answer.—This appear.-- to be a clear

case of cracks caused by grinding. The
cyanide copper does not influence steel

surfaces in even a similar manner. It

is possible that some member of the in-

spection staff having learned that cya-
nide plating baths often embrittle steel

springs has applied the information to

the crank shaft problem with a degree

of certainty not justified by the condi-

tions which actually exist. Harden one
or more crank shafts which have not
been copper plated, then pickle in 10

per cent, sulphuric acid, this should re-

veal plainly the fine cracks if they have
developed. If careful inspection fails

to locate cracks grind the shafts in

same manner as is your custom after

shafts are copper plated. Note speed of

grinding wheel. If inspection results

in finding cracks, you may reasonably
attribute the effect to grinding. To
correct the condition, or rather to pre-

vent it, speed up the grinding wheel.
The ratio of increase in speed : hould be
approximately as 500 to 120, that is, if

120 R. P. W. is present speed of wheel
increase to 500 R. P. M. The actual

condition of wheel has very little bear-

ing on the case if the wheel is properly
balanced.

Question.—I have but one nickel tank
and our present rush of orders is caus-
ing me to experiment with a view of

increashg the output of this one tank
without deliberately producing inferior

plating. I am appealing to you for

suggestions as my time is very limited.

Our generator is of ample capacity but
we lack floor space.

Answer.—The amount of nickel wh ch

can be deposited from a given number
of gallons of solution depends upon the
number of amperes of electric cur-

rent which may be conducted through
the solution without injury to the forma-
tion of the nickel deposit. Possibly

your present solution could be success-

fully operated more strongly acidified.

You do not give us details of your
present working conditions; such in-

formation should always be given us

when requesting an analysis of a prob-

lem, or when seeking advice relative to

any difficulty. If you can acidify the

nickel solution you thereby decrease

the resistance of the solution and na-

turally with same voltage you could

employ higher amperage and shorten

the durations O'f the plating period. Or
make the nickel bath more concentrated

by addition of nickel sulphate which
should be dissolved in a portion of your

present solution and neutralized with

nickel carbonate before ridding to the

solution in the plating tank. To get the

very best results from this solution you
may employ both mechanical agitation

and heat. Raising the temperature of

the solution will increase the conductivi-

ty and render the conditions less liable

to affect the production of brittle nickel

deposits during the advancing cold sea-

son. Agitation will present a constant-

ly refreshed zone immediately surround-

ing the cathode and reduce the tenden-

cy of the solution to produce pitting or

cracked deptp; its at lower portion of

cathodes. It should be a very simple

undertaking to increase the output of

a simple double* sulphate nickel bath by
at least one hundred per cent, without

detriment to the deposits. You will

find the addition of from 2 oz. to 3 oz. of

sodium chloride to a concentrated nickel

solution a great aid in obta !ning the de-

sired conductivity and in corroding the

anodes readily. Use the 95-97 grade of

anodes for reliable plating.

OBITUARY
W. F. Johnston of Toronto passed

away at his home last week after a long-

illness. He was born near Port Hope
72 years ago. During his early life he
was associated with the Massey Manu-
facturing Co., of Newcastle, Ont. Some
years ago this company was merged
with the Massev-Harris Co. of Toronto.

THE LATE W. F. JOHNSTON.

He is said to be the last survivor of the

former company of those associated
with it at the time of the initial organ-
ization. For many years he was gen-
eral superintendent of the Massey-Har-
ris plant in Toronto. Mr. Johnston re-

signed from this position about 20 years
ago to become managing director of the

Noxon Co. of Ingersoll, Ont. Twelve
years ago he retired from active busi-

ness, since living in Toronto.

A MOLDING RECORD WHICH
WOULD BE HARD TO BEAT

The Anthe Foundry, at their Winnipeg
branch, have a molder who has been do-
ing some record molding which will

compare favorably with anything so far
known. This company manufactures
cast iron soil pipe and fittings, using
molding machines. The molder referred
to is working on a double pipe machine,
without a helper, excepting that the

molders work in pairs for lifting pur-
poses only. In ten days he put up 700
four-inch pipes and out of this number
he lost four castings. This is on a
basis, of about one half of one per cent,

which, considering the production, is an
achievement which both the company
and the man are proud of and which
they think will be hard to beat.
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White Paint as a Means of Greater Production
Poorly Lighted Workshop Now Out-of-Date—Light Well Reflect-

ed Enhances Efficiency—Dark Places Cause Accidents—White
Painted Walls Improve Morale in the Shop

FACTORY illumination along scien-

tific lines dates back only a few
years yet the progress that has

been made in the better lighting of in-

dustrial factory buildings shows results

that are simply phenomenal, both from
an efficiency and economic standpoint,

the passing of the poorly-lighted work-
shop is only a question of time. Plant
officials are rapidly recognizing that

the old out-of-date method of lighting

—where small individual lamps were
strung low down over the benches and
machines, with shadows predominating
in all parts of the shop—is being super-

seded by artificial illumination careful-

ly worked out by experienced lighting

engineers and factory executives.

Following the practice of the early

days of artificial illumination when the

candle, the open gas mantle and the

kerosene lamp were the common me-
dium of lighting interiors, the first at-

tempts—and likewise those of many
succeeding years—of electric lighting

continued to be along the lines of direct

illumination, where the rays from the

source of light were directed on the sur-

face or area requiring the most atten-

tion. The inefficiency of this method
is now a recognized fact and with few
exceptions modern installations are of

the indirect system, where the distri-

bution is made more effective by means
of scientifically designed reflectors.

Advantages of Reflected Light
The advantages accruing from the

adoption of reflected lighting systems
and the better diffusion of light re

suiting therefrom, soon emphasized
the importance of having the interior

walls and ceilings of factories of such
a character as would enhance the gen-
eral illuminating arrangements. The

necessity of good lighting in relation to

factory management is quite evident

from the following beneficial effects:

—

better working conditions; increased

production; greater accuracy in work-
manship; less spoilage; reduced lighting

bills; neatness and sanitation of plant;

less eye strain; reduction of accidents;

improved morale among employees, and
reduction in labor turnover.

Aside from the many advantages re-

sulting from the installation of modern
scientific electric lighting systems, the

proper diffusion of such light is of

prime importance. Of all contributing

agencies, it is a recognized fact that

white paint that reflects and diffuses

light is one of the most essential fac-

tors in the solution of the lighting prob-

lem. In selecting a suitable coating for

interior finishing where maximum il-

lumination is of primary consideration,

it is imperative that a surface be ob-

tained Waving good light-ref\e)cting

qualities; shows no tendency to chip,

flake or peel, and one that may be

washed frequently without injury to the

finish. In other words a surface that

will stay white under all varying at-

mospheric conditions.

Keep Walls Clean and White

It cannot be denied that clean white

walls are an aid to industrial efficiency

and an economic necessity. They elim-

inate the dark corners and minimize the

shadows, thus reducing the possibility

of accident, and increasing the confi-

dence and good will of the workmen. In

coating the walls and ceiling it is good

policy to use a paint with a gloss finish

white that has a high-reflecting value

and insures uniform diffusion of light.

Glossy surfaces may be more easily

Partly painted interior of factory. Note the difference in the light.

cleaned after becoming soiled, the il-

luminating value being restored by
brushing or washing without injury to

the finish. With dark and dingy walls

the need of artificial light is often an

all-day necessity, but where due consid-

eration has been given to the proper

distribution of available light, the util-

ization of daylight for longer periods,

results in a .great saving on lighting ex-

penses.

The Influence of First Cost

The initial cost of painting the inter-

ior of a factory has often been an in-

fluencing factor in determining the

character of the coating used. It has

been common practice in many large in-

dustrial plants to give the walls a coat-

ing of whitewash in an effort to im-

prove the general appearance of the

shop, but the rapid deterioration of the

coating, its susceptibility to absorb

dust and dirt, and the inability to clean

it properly, has gradually met with dis-

favor by plant managers and superin-

tendents,. With unpainted walls, or

those coated with low-grade paint, there

is a maximum cost made up of cost of

repairs; early repainting; cost of mis-

takes due to poor light; cost of idleness

and accidents; cost of inefficiency; and
cost of excess artificial light. It is un-

doubtedly true that the primary cost of

low-grade paint is less than that of the

high-class durable quality, but the ulti-

mate cost of the former is often great-

er when figured over a period of years.

Dark Plants Inefficient

In dark and dingy factories produce

tion is invariably below the possible

capacity of its equipment and workers.

Much of this loss through inefficiency

is directly chargeable to poor lighting.

It has been stated by illuminating en-

gineers that it takes at least four times

as much electrical energy to light a

plant with dingy walls as it does the

same plant when walls and pillars are

painted white. This in itself is an item

well worth considering when figuring

on initial cost and subsequent mainten-

ance. The higher type of workman is

influenced in no small degree by local

environment. Shop atmosphere has

much to do with human temperament.

The clean, well-lighted, sanitary fac-

tory has a certain appeal to that class

of employee who is a special asset to

any organization. Like begets like. If

a shop is unclean, dimly lighted and un-

sanitary, the workers are invariably

discontented and inefficient, being un-

consciously affected by their unpleasant

surroundings, a condition that tends to

undermine their health and reduce their

ability to carry on their daily labors.

The worth-while employee to-day is in-

clined to stick where working conditions
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are ideal, so better lighting, improved
appearance, sanitation and cleanliness

make for a saving in labor turnover.

Statistics prove that the majority of

accidents in industrial plants occur dur-

ing the darker hours of the day and
that the winter months have a greater

toll than during the summer period.

There seems to be only one logical an-

swer to this fact—inefficient lighting.

Nothing is more destructive to the ner-

vous system than overstrain to the eyes

and this is particularly emphasized
when a person's duties are associated

with more or less danger.

Light and Accidents

The relation of light to industrial ac-

cidents is covered in the following par-

agraph, reprinted from Modern Indus-
trial Lighting: "Statistics bearing up-

on industrial accidents, in which opera-

tives or machinery both suffer, closely

parallel the figures touching spoilage.

Spoilage, or seconds, may by the critical

be said to be due to carelessness, bad
feeling, among operatives, or a false

economy upon the part of employers in

entrusting machines and material to ig-

norant or untrained help. But serious

personal accidents have a deeper cause,

and when the two forms of accidents

are found to increase with the days of

diminishing daylight and to decrease as
the daylight hours lengthen, it is ob-

vious that light is the factor in reduc-

ing both.

"A prominent official of a large man-
ufacturing company is authority for
the statement that 'insufficient illumin-

ation' is frequently held by juries to be
'contributory negligence,' and in the de-

fence of accident suits the lawyers of
this company make it a point to offer

testimony by a competent witness to
prove the adequacy of the lighting in

this company's plants. The subject is

not here considered from any human-
itarian standpoint; that is something
which each manufacturer must face in-

dividually. We simply point out that
each serious accident completely de-
moralizes a shop; that this demoraliza-
tion may last for a day or a week, that
during this period of distress and ex-

citement the operatives are inefficient

and expectant of further trouble; that

production drops; while spoilage and
'seconds' due to nervousness, increase;

that the absence of employees is great-
er and that the whole spirit and morale
of the plant is broken down. Facing
these facts, we begin to see an economic
advantage in accident prevention. As
to how to accomplish this most cheaply,
the authorities on industrial accidents

and safeguards for operatives declare
that good illumination would prevent
approximately 25 per cent of the avoid-

able accidents.

"Two charts, shown herewith, tell

graphically the story of loss and suffer-

ing which result from inadequate light.

In the one we see the ratio between
darkness, cloudiness, and sunlight, while
the other shows the 'curve' of fatal in-

dustrial accidents of three successive

years as reported from a large number
of industrial plants."

In analyzing these charts it is clear

that the greatest number of accidents

occur during the months of diminishing
light, and it will be recognized that il-

lumination is sadly under-rated as a

means of accident prevention. The use
and application of any commodity calls

for consideration of proven quality,

durability and service. These are the
fundamental factors which draw the

line between initial saving or low first

cost, and true economy.
"The Industrial Digest" in an editorial

entitled "Efficiency Movement Booms
Paint Trade," has the following to say,

which shows that there is a decided

movement on foot to make the interior

of all industrial institutions more fit for

human beings to spend their working
hours in. The old order of gloom is

past, and manufacturers who can not
from either a humanitarian or business
point see their way to have white walls
for their employees to work within, must
cease to be considered as up-to-date man-
ufacturers.

Here is what the "Industrial Digest"
says :

—

"Manufacturers are becoming careful of

the eyesight of their workers, and there,

fore many of them are having the in-

teriors of their factories repainted in

light colors.

"A steady demand for paint is likely to

result from the movement in industry
towards efficiency," says the magazine.
"The campaign conducted by the Na-
tional Eyesight Council has resulted in

impressing the need for eye protection

upon manufacturers. They have become
convinced that not only for humanitarian
reasons but for their own profit, it is

necessary to surround workers with the

best light obtainable. White or light

colored walls are becoming the rule in a
great majority of factories to-day. Then,
too, manufacturers are discovering that
it pays to make repairs.

"The building boom, with the large
percentage of residence building, has
created an enormous demand for paint.

And the need for refurbishing the rolling

stock of the railroads has created an-
other market which is likely to be active
for some time to come.
"The increased interest in civic im-

provement is another powerful ally of

the paint manufacturer. Throughout
the country cities and towns are conauet-
ing 'clean-up' and improvement cam-
paigns that are certain to result in a
greatly increased demand for paint."

While this is just a news item cover-
ing the paint industry, the leading fea-
ture of it is in reference to whitening up
the working quarters of the large army
of industrial workers who have hereto-
fore been considered as fortunate in hav-
ing employment.
Now, what is of most importance to

readers of Canadian Foundryman is that
of all the different lines of industrial ac-
tivity there is none to compare with the
foundry from the standpoint of "dirty
interior," and none which has received
less consideration until recently. It is,

however, gratifying to know this order
of things has changed, and foundrymen
are beginning to "whiten up," not with
white paint but with "white enamel"
which will not hold the dust.

Chart shows majority of accidents occur during the darker period.
Showing periods of light and darkness throughout,

the year.
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Electric Furnace in the Non-Ferrous Foundry
Method Differs Considerably From That Employed in the Steel

Industiy, But is Equally as Efficient. Many Canadian Plants
Have Adopted Electricity During Last Few Years

THE adoption of electric furnaces

for melting non-ferrous metals has

been a significant factor in Cana-

dian non-ferrous foundry development

during the past year. The list of instal-

lations of these furnaces in Canada now
embraces practically all sizes from five

hundred pounds up to two thousand

pounds, while some Canadian foundries

are already increasing their original in-

stallations by adding additional furnace

units.

Greater ease and economy of operation

are responsible for this change in furnace

equipment. Foundries generally are

seeking to better the quality of their

castings and reduce the percentage of

rejections, and so are turning to elec-

tricity as a sure method of producing
non-ferrous castings entirely free from
porosity and gas occlusions.

Electric melting also cuts the metal
loss to less than one per cent, and there

is a considerable labor saving over fuel

furnaces, because one man can tend a

whole battery of electric furnaces; and
if but a single furnace is employed, he is

available part of the time for other
duties in the foundry.

Plenty of Power Available

Power rates in Canada also form a

strong inducement, representing a saving

which is not available to most brass

melters in the United States, where hy-

dro power is not available.

The chief type of electric furnace for

non-ferrous work installed in Canada
has been the Baily j-esistance type. Each
furnace equipment consists of a trans-

former, switch and furnace proper, de-

signed to work together upon a very
simple and practical principle. The
transformer takes current at any high
tension voltage up to 22,000 volts and
steps it down to the relatively low

voltages required by the furnace. Nine
low tension voltage taps are brought out

from the transformer to a selective oil

break switch. The current passes from
the switch through two carbon troughs
into a circular trough within the furnace

This trough of carborundum is packed
with granular carbon material, and when
the current passes into this material in

the trough it brings it to incandescency,

and the heat thus generated is radiated

down upon the metal on the hearth 01

the furnace below. The switch may be

closed into any one of nine positions,

thus giving an easy and accurate method
of control over the furnace voltages and
hence exactly controlling the tempera-
ture within the furnace chamber.

After the switch has been closed and
the metal charged into the furnace no
further attention is required from the

operator until it is time to pour the

metal.

This construction entirely eliminates

any complicated parts which might get

out of order, increases production and
forms as simple and accurate a method
of melting non-ferrous metals as has
so far been developed. These furnaces
are built in a range of sizes from 200
pounds up to 2,000 pounds. A multiple

of these units gives an extremely flexible

arrangement for handling any tonnage
or variety of alloys. In the United
States there are more than 100 of these
furnaces employed in various non-fer-
rous foundries.

Among the Canadian installations the
following plants are typical of the mod-
ern foundries which are adopting elec-

tricity as a melting medium for their

non-ferrous alloys:

—

Dominion Steel Products Co., Brant-
ford, uses a 50 K.W. furnace; 500 to

GOO rounds health capacity; melting rate
o; 21) to 300 pounds per hour. This
Curnace is used chiefly for melting red

brass and bronze for bushings.

Monarch Metal Company, Ltd., Ham-
ilton, have installed a 75 K.W. furnace

with 800 to 1,000 pound hearth capacity

and a melting rate of 500 pounds per

hour. This furnace is also used for red

brass and bronze mixtures running high

in lead. This furnace is used chiefly to

produce railroad bearings.

Canada Metals Company, Ltd., Toronto,

employ a 75 K.W. furnace, producing a

wide variety of materials, among which
are plumbers' supplies, valves and mis-

cellaneous castings, also yellow and red

brass ingot. They are able to melt a

wide variety of alloys in the same furn-

ace as with the Baily unit it is pos-

sible to change immediately from one

alloy to another and it is never necessary

to keep molten metal in the furnace as a

priming charge.

Union Screen Plate Company, Sher-

brooke. Que., use a 75 K.W. furnace for

producing heavy castings. Their alloys

are chiefly red brass run into screen

1 late casting molds.

The Empire Brass Mfg. Co., London,
Ont., installed a Bailey resistance type

electric furnace in their plant in April

1921. After considering the capital out-

lay and the operating expense for the

ensuing year, they felt justified in in-

stalling a duplicate of the first one this

year, their contention being that there

was no waste of metal due to oxidation,

which is to say that if they weigh out

an exact amount of the different alloys

to be used, the resultant metal will be

exactly what was planned and will be

lOO'/r in weight. In addition to this,

there is no change in the chemical an-
alysis due to foreign matter being intro

duced.

Installation at Dom. Steel Products Co.. Brantford. Ont.

HAVE FAITH

"By faith ye can remove mountains ."

Faith, however, requires action. Just
sitting still and hoping doesn't get any
man very far. It is faith in himself,

in his business, in his country, combin-
ed with energetic action, that speeds a
man on to success. It's faith that ac-
celerates this speed. It's faith that

enables a man to put more intensity in-

to his work. Have fa ; th.

WATCH YOUR CREDIT

Ci edit has a ce'tain amount of elas-

ticity. It can be stretched to a con-

siderable degree before it breaks. The
wise man takes advantage of this elas-

ticity by never straining it except in

periods of the greatest adversity. At
all other times he keeps it in good con-
dition and well within the breaking
point. He uses his credit as he would
a life-preserver. He watches it and
takes care of it.
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Scraps

fTHe Ibundrvj Scrap Pile^

The Volta Manufacturing Co., Wel-

land, Ont., are building an electric steel

furnace with a capacity of three tons,

with transformer and switchboard com-
plete, for the Hopetown Steel Works,
Bathgate, Scotland.

Jamieson & Findlay, job platers and
polishers, Gait, Ont., announce that in

addition/ to their nickel and copper plat-

ing and galvanizing, they are now
manufacturing a complete line of san-

itary closet seat hinges, and are desir-

ous of getting in touch with jobbers

handling this line of goods.

Friends of Mr. Gordon Reid, vice-

president of the Hamilton Facing Mill

Co., who had the misfortune to be injur-

ed in an automobile accident, will be
glad to hear that he was not seriously

hurt as was at first feared, and is again
able to be arc and and attending to his

duties at the office.

John D. Wise, who, after an absence
of a year during which time he had
charge of the foundry school at the Uni-
versity of Illinois, has returned to the
sales department of the Osborne Man-
ufacturing Company, Cleveland, 0. Mr.
Field is a graduate engineer and his

wide experience in the foundry field

makes him an able counsellor in all

foundry problems.

W. W. Hughes, representing the ser-

vice department of the Herman Pneu-
matic Machine Co., manufacturers of

pneumatic moldings machinery, Pitts-

burg, Pa., and Zelienople, Pa., was in

Toronto a few days ago in connection
with the installation of two large roll-

over molding machines, which have been
purchased from this company by the

Dominion Radiator Co., North Dufftrin
St.

Darling Brothers, who four years ago
added an up-to-date grey-iron foundry
to their plant in Montreal, have now
added a brass foundry with crucible pit

furnaces of different sizes and with a
capacity capable of handling pieces up
to six hundred pounds. They also have
a sand-blasting machine and everything
which is required for doing brass and
bronze castings from small and intri-

cate pieces, up to the limit of their

canacity.

L. S. Tiler, manager of the Cobalt

Foundry Company, who resided in

Haileybury, had his home entirely wiped
out by the disastrous fire which has

just swept Northern Ontario, but dis-

regarding this he is working with might
and main in an effort to bring comfort

to those who were less able to bear their

loss. Mr. Tiler was a former resident

oi Welland, Ont., and was there a few
days ago with an appeal for clothing

which was generously responded to.

The Hamilton Facing Mill Co., Ham-
ilton, Ont., are doing a lot of rearrang-
ing in their mill, preparatory to in-

stalling new units of equipment without
the necessity of undue building opera-

tions. This company, in addition to

carrying a full stock of" foundry sup-

plies, and manufacturing foundry fac-

ing, also does a big business in refining

graphite for numerous manufacturers
of other lir.es, such as paint, ink, stone

polish, lead pencils, etc. They report

business improving from month to

month.

Moffals, Limited, stove manufactur-
ers, Dennison Avenue, Weston, Ont.,

have gone extensively into the manu-
facture of electric stoves, which has
been one of their regular lines for some
years back, but which has been in-

creased to such an extent of late as to

warrant the expenditure of sixty thou-

sand dollars on additions to their plant,

which is being gone on with at the

present time. They manufacture a full

line of coal and wood stoves, but elec-

tricity is fuel which is in demand this

season.

The Grinnell Co., of Canada, who
last year completed one of the most
modern production foundries on the con-

tinent for the manufacture of pipe fit-

tings, etc., have found it necessary to

put another story on their machine shop
in order to cope with the output of the

foundry. This plant, which is located

at Dundas St., W., Toronto, is so con-

structed that the work starts from the

third story of the foundry and is assist-

ed by gravity as it proceeds towards the

machine shop, where it is stored on
the lower floor until used. The new
story which is the entire size of the

machine shop allows all material which
is to be machined, to begin from the top

and work its way down the different

processes which lead up to completion.

The Petrie Brass Foundry, a subsid-

idiary of the Bawden Machinery Com-
pany, 163 Sterling Road, Toronto, which
has been closed for a short time, has re-

opened under new management. Mr. R.

Micks, a practical foundryman of wide

experience, is now in charge and has

made numerous radical changes, not the

leash of which is the removal of the

sand tubs, which old time brass foun-

drymen considered indispensable. Mr.

Micks, like most modern founders,, can

only look upon these as relics of ancient

days when mud floors were the rule,

and when properly tempered sand could

only be assured by keeping-
it in a box.

BOOK REVIEW

Blast Furnace and the Manufacture
of Pig Iron, by Robert Forsythe (de-

ceased) completely revised by Carl A.

Meissner and J. A. Mohr, is a 370-page

book 6x9 and covers the subjects in-

cluded in its title completely. The il-

lustrations show all the processes in

connection with the hot-blast furnace

as well as the cold-blast charcoal fur-

nace.

The regular pig-bed floor is shown,

while the pig machine is also described

and illustrated. As an elementary

treatise for the use of the metallurgical

student and the furnaceman it is indis-

pensable, but its greatest use to the

(practical foundryman will be found in

the information given on the analysis

of different brands of iron, showing-

the characteristics of each substance

which enters into the combination, and
its effect on the other elements. Chem-
istry, particularly as it affects the

foundry is explained in a manner easily

understood by the non-professional man.

The Fahrenheit scale and the British

Thermal unit have been given prefer-

ence in the text, because they are more
frequently encountered in engineering

writings in English and because data in

those units are more readily obtainecl in

America. Bessemer and Tropenas
converters, for steel work and many
other valuable features in metallurgy

and foundry practice make it a book
which every chemist, metallurgist and

foundryman should have in his library.

Published for the United Publishers

Corporation, by the U. P. C. Book Com-
pany, Incorporated, 243 West 39th

Street, New York.
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Labor Shortage

1

T WOULD seem queer after so long a period of depression

to speak of a labor shortage, but such is actually the case
at the present time in some of the industries of the United
States. The various strikes are probably the direct cause o-f

this shortage as well as of the upward trend in prices and
wages. In the coal mines, the men, after five months' idle-

ness, have been given the 1920 scale of wages. This was uiv
doubtedly the intention of the mine owners in the first place,

as it gives them the right of way now to charge outrageous
prices and blame it on the men. In the other industries the
very reverse is the case. To manufacture pig iron during
the last few months was next to impossible as the price of
fuel would run it up to a price which no foundryman would
pay. In 1894 the very best Connellsville coke was selling at
one dollar per ton at the ovens^now it is quoted at $11.50.

No furnace can run profitably and pay such a price, anid as
a consequence the furnaces have been blown out for some
months. The men employed at these places have been idle,,

and of course without income. Now that things are about to

move, and the men paid their big wages, the public will have
to pay for all the lost time, and no one will be any better off
while the public at large will be an awful loser.

Big wages and correspondingly high prices for the product
help no one, but prevent competition with the rest of the
world, while the lost time makes even the working man's lot

worse than it would have been. The difference between $1.00
twenty-eight years ago and $11.50 now has not been brought
about by the increased cost of production, but by the in-

creased desire for big profits. While honest business
with an honest profit in return for the risk as well
as for the investment, is to be encouraged, the method which
has been pursued of late certainly makes socialism loom up
with possibilities, and gives its advocates a good talking point.
Conditions have now arrived at such a pass that nobody
knows what to do about making purchases, and as a conse-
quence very few manufacturers are carrying stocks of any
kiriid. Just sufficient raw material is carried in stock to
keep them running for a few weeks, and if no orders are on
the books no men are employed, but if an order comes it is

invariably a rush order, for the reason that no orders are
given unless the prospective purchaser has discovered that
he can no longer do without the goods. When an order of

this kind is let the manufacturer must fill his shop with men
and run overtime in order to fill the order in time. Too'

often the order is not followed by anything of consequence
and, after an apparently busy time, the men are told that

their services will not be required for a while. This might
be for just a short while, as another order may come in which
will mean another rush while it lasts. This makes it neces-

sary to have a good stock of men in readiness, which is not

always the case. There is, however, an almost normal amount
of work to do, if things would just shape themselves so that

manufacturers could safely make up stocks of such goods as

they know will be in demand.

The Railroad Situation

TVTOW THAT the Canadian National Kailways are to be in

the hands of responsible executives it is to be hoped that

they will be able to at least pay their way and not have an
annual deficit to be added to the public debt, as has been the

usual custom, but this hope may not be realized for the first

year, and perhaps for longer, for the reason that no matter

how competent the management may be, there is not the busi-

ness to be done. We hear all kinds of stories about car short-

ages, etc., but the railroad yards do ryot look like it. There is

certainly no locomotive shortage. The shop men are clamor-

ing for better conditions, which perhaps they are entitled to,

but whether it is possible to grant them or not is a different

proposition. At the Pt. St. Charles shops of the Grand Trunk
in, Montreal the men have not worked full time for a couple

of years, and this, without any further reduction in wages,

would seem like a sufficient hardship, but how is it to be

accomplished?

Even by working three weeks in each month there was not

the work to do, and in addition to doing what repair work
there was to do, ten brand new freight locomotives were built

during the last year, the last one being completed a few days

ago. An additional order is now going through for five ex-

press locomotives, which will help to keep the shops in opera-

tion for a while. None of these engines were particularly

needed, but, of course, they will be required sometime. How-
ever, it is to be hoped that conditions will be such that the

new management will be able to so manage the roads as to

have sufficient business to give steady work to their men if

they can not satisfy them on the price. The locomotive works
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at Kingston, Ont., which have been closed for more than a year,

are now operating, but principally on repair work which, at

least, indicates that things are beginning to move.

* * * #

Foundrymen's Convention in France

T) EADERS of Canadian Fo'undryman will remember that

at the British Convention held at Birmingham a few

months ago the advisability of holding an International Con-

gress and Exhibition was discussed. This has now been

brought to a conclusion and the meeting and exhibit will take

place in Paris during the first two weeks of September, 1923.

The American Foundrymen's Association has already been

formally invited, and the invitation accepted, and a committee

appointed to consider in what manner to participate.

The invitation which Mr. Hoyt, as secretary of the A. F. A.,

received from E. Rama, President of the Association Technique

de Fonderie, Paris, reads as follows:

Referring to the proposed International Congress and Ex-

hibition which has been recently discussed in Birmingham, I

beg to inform you, on, behalf of the French Association Tech-

nique de Fonderie that we have obtained from the Ministere

de l'Enseignement Technique the loan of the buildings of the

Ecole Nationale d'Arts and
#
Metiers, 151 Boulevard de l'Hopi-

tal, Paris, for the first fortnight of September, 1923.

The purpose of this letter is to extend to you a most cordial

invitation to join us in the holding there of the proposed In-

ternational Conference and Exhibition of the British, Am-
erican, Belgian and Frenfch Associations for 1923.

The buildings are quite convenient for holding both separate

and joint meetings, and an excellent space is provided for the

exhibition. The school foundry will be available for the

moulders' and other competitions.

Will you kindly let us know if we can rely on the kind col-

laboration of your association. We shall be pleased to give

you in the near future all details about the organization.

From this it will be seen that a real foundrymen's conven-

tion is assured, and there is no doubt but that many Cana-

dians will avail themselves of the opportunity to have the trip

across the Atlantic; to visit the gay city of Paris, and to see

what is being done in the foundry business in the old world.

As the time riraws near we will endeavor to keep our readers

posted on what is transpiring.

Conditions Among the Foundries

170UNDRIES throughout the country are working in a spas-

modic manner as a general rule, but one line which seems

to be rushed to capacity is that of heating stoves, furnaces

and radiators. These shops appear to be busier than during

the best of normal times. Cooking stoves and ranges, while

in some demand, are being replaced by gas and electric cook-

ers. Foundries in other lines are busy to some extent but

not quite what could be hoped for. Compared with a year

ago they are rushed, but there are still quite a number of

foundry operatives working or seeking work at other lines,

which condition should not exist. As we have pointed out in

former articles, the foundry was the last to feel the depression

and it is only in order that it should be the last to recover,

but its time is about due now, as most of the other industries

have beeii running fairly steady for the best part of the year.

The spending habit which developed during the period of the

war is still rampant, with the result that everybody is re-

furnishing his house, with the result that the furniture factor-

ies are rushed. This helps those engaged in the manufacture

of woodworking machinery. Different other lines, being busy,

are helping the foundry and machine shop to be busier than

would otherwise be, but on the whole there is room for im-

provement which, while coming slowly, is surely coming.

OLD BOOKS
To read a book published more than a

hundred years ago is a novelty, to say
the least. It sends a thrill through the

reader when he sees that they were do-

ing the same things then and in the
same way as they are done now. Chem-
istry, with very few exceptions, was the

same then as new, while hydraulics and
pneumatics were perfectly well known.

Smith's Panorama of the Arts and
Sciences, published by Nuttall, Fisher
and Co., of Liverpool, in 1815, is a book
that any one could read and enjoy, as the

language was the simple English, de-

void of technicalities and easily under-
stood, but, typ.cal of England, which de-

pends to a great extent on its shipping

as a means of existence, much of the

material is of this class. Winds of ev-

ery description are explained, while

considerable space is given to the ther-

mometer, the hydrometer, the aneomet-
er, the barometer and the pluviometer,

each of which has its place in register-

ing the state of the atmosphere. The
engravings are simply marvels of ex-

cellence, differing to some extent from
the modern ones but not by any means
inferior. They resemble, to some ex-

tent, the steel engravings of more mod-
ern times but were mostly like copper
plates, as the art of etching with acids

on copper is explained in the book very

much the same is still practised, only

that it was done by hand without the

aid of the photographic apparatus.

Hydrostatics and hydraulics are well

handled, while electricity and magne-
tism were most dealt with in connection

with the mariner's compass and amuse-
ment. The use of electricity for tele-

graphing had not yet been learned. But
what would be mott interesting to

foundrymen was the knowledge that

these oldtimers possessed regarding the

metals. Every metal known to man-
kind at the present time with the ex-

ception of aluminum was known to

them. They knew all about the specific-

gravity of each metal, its hardness and
the degree of heat required to melt it.

But they had never heard of aluminum.
They knew about alumine and alum, but

the metal aluminum had not been dis-

covered. The book tells of the tin mines

of Cornwall producing 3,000 tons of tin

annually, but it also says that tin can-

not be alloyed with any metal lighter

than itself. This may have been true

before the discovery of aluminum but

not since, as aluminum and tin mix
readily and form an alloy harder than

either of them.

There are many more interesting

things in this old book but they are,

perhaps, out of place in a paper of this

kind, although every foundryman should

know all that he can about metals, and

it is interesting to know their history as

we 1

.! as their peculiar characteristics.

Raymond K. Bowden, of Niles, Ohio,

has been appointed instructor in metal-

lurgy for 1922-23 at Carnegie Institute

of Technology, Pittsburgh. Mr. Bowden
is a graduate of Ohio State University,

in the class of 1920, with a bachelor's de-

gree of engineering in mining. His prac-

tical experience covers two years as

superintendent of inspection with the

Central Steel Company, at Massillon,

Ohio, and one year as assistant to the

heat treater at the Crucible Steel Com-
pany in Pittsburgh.

The Department of Metallurgy at

Carnegie Technical School was recently

selected by the United States Naval
Academy as its graduate school of metal-

lurgy. Beginning this year, two officers

from the Naval Academy have been as-

signed to take up advanced work in met-

allurgical subjects at the Pittsburgh in-

stitution.

Empire Brass Foundry, 128 Wellington

Street, Montreal, Que., are preparing for

the erection of a new and up-to-date

brass foundry to replace their present

one which is inadequate. The new
foundry is to be equipped with a consid-

erable amount of new machinery.

KEEP RECORDS
Records are the foundation of pro-

gress. They show what must be done to

surpass that which has already been ac-

complished.
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Value of Specialized Trade Papers
Address Delivered at Directors' Luncheon of Canadian National
Exhibition on Press Day, by Horace T. Hunter, Vice-President,
Canadian National Newspapers and Periodicals Association

MR. PRESIDENT, directors and fellow publishers: You
have heard from the Daily Newspaper Association,

from the Weekly Newspaper Association, and I have
been asked to speak for the Canadian National Newspapers
and Periodicals Association, which might be termed the resid-

uary legatee of the newspaper publishing business. It is not,

however, an uncommon thing for the residuary legatee to get

a very large part of an estate.

Over Three Million Subscribers

The extent and influence of publications represented by our

Association are indicated by the following approximate state-

ment of circulation:

Farm Papers 1,030,897

Magazines 1,065.307

Religious and Educational Papers 725,000
Business and Technical Newspapers 399,099

Tot::! 3 223.303

On behalf of the Canadian National Newspapers and Pe-
riodicals Association, representing over three millio.i sub-

scribers, I wish to congratulate you on the success of this

year's Exhibition. We know that it is not like Topsy, "just

growed." It has been brought to the high state of perfection

it occupies to-day by the shrewd and far-seeing policies of

the directors and executive officers, and by their untiring en-

ergy in carrying out these policies.

You referred, Mr. President, to the old custom of subscrib-
ers to weekly newspapers sending in cord-wood to pay for

subscriptions and suggested that some of this wood be se.U

to relieve fuel shortage in Toronto. Might I suggest that if

there is still a shortage some of the "hot air" in the daily

newspapers could be used to advantage. (Loud laughter).

It is easy to be optimistic about the Fair to-day; but there
are many of us here to-day who can remember the difficulties

that had to be overcome and the optimist's of twenty-five years
ago would probably be looked upon as the pessimists to-day.
This situation reminds me of an old settler who was told that
they were going to build a railroad right through the village
in which he had lived for seventy years. He shook his head,
however, and stated: "They'll never run it." The right of
way was secured, the tracks were laid and finally a party
came to him and told him to come down to the station, that
the new train was there and was going to start off in an
hour's time. The old settler went down, looked over the equip-
ment and finally, as the train glided gracefully away, re-
marked: "They'll never stop it." This, Mr. President, must
be the feeling of everyone to-day. Nothing will stop your
progress.

Similar Aims and Interests

There are many points of similarity between the work of
our Association and the Canadian National Exhibition. These
form a strong bond of interest and sympathy between us.

Roth are national. Our subscribers in the various provinces
of the Dominion are the men and women you are most anxious
to bring to the Exhibition. The fact that they are readers and
subscribers of our papers is the proof that they are people
of intelligence, students of business, interested in new meth-

ods and in learning of new goods. They are the people who
will travel a hundred or a thousand miles when the oppor-

tunity offers to see an exhibition such as you have developea,

and I congratulate you that these people are coming in in-

creasing numbers each year.

The international aspect is also a common bond. You have

an increasing number of visitors from foreign countries, thus

creating a feeling of good-will with these countries, and help-

ing our manufacturers to establish connections abroad. The
same reason that brings business men from United States,

Great Britain, West Indies, etc., also causes them to subscribe

for our publications. These foreign subscriptions have be-

come such a big factor with some of our publications that

they are now issuing Export editions.

Educational Aspect Most Important

Then we are on common ground in educational work. I be-

lieve this Exhibition was started primarily for educational
purposes and its great success is due to the fact that you

have never allowed the amusement side to dominate. I believe

the educational features should be given wider publicity. The
individual exhibitors do a good deal in this connection but

there is much to be done collectively. A few people would
come to see a few exhibits of motor cars, but thousands will

come when they know there will be seventy exhibitors repre-

senting probably seventy per cent, of the manufacturers who
are seeking Canadian business. In our Association there is

a publication for practically every line of business. These

publications have told, year by year, the outstanding events

of the Exhibition that would be of interest to their readers,

and I think we can claim that this has been a factor in in-

creasing interest and attendance of a very desirable class

of people.

Influence of Business Press

I would like to quote briefly from an address delivered with-

in the past year by His Honor, the Lieutenant-Governor of

Ontario, who officially opened the Exhibition this year. Ad-

dressing the Canadian National Newspapers and Periodicals

Association, His Honor said:

"I believe that the influence of the business press will be

one of the most important factors in re-establishing business

conditions in Canada on a safe and sane basis. I make a dis-

tinction between the business newspapers and the daily press

because I believe that your papers—the business newspapers

of Canada—exert a greater influence than the daily press

because of the greater confidence your readers have in them-

People read the daily newspapers to keep abreast of the

general news of the day. They are interested in what is

happening around them and they read to satisfy their desire

for excitement or interest or entertainment. What they read

in the daily newspapers to-day is forgotten to-morrow.

"But this is not the case with the business newspaper. Busi-

ness men need the service of these papers in the conduct of

their every-day business life. I have noted that they usually

have a business paper or two in their pocket when they go

home Saturday night I do not say that they read them on

Suiday, that I do not know, but I do know that they study

them carefully and a great number of your readers will come

(Continued on page 42)
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sHM

FOUNDRY
FACINGS

FOUNDRY
SUPPLIES

Branches at Toronto, Winnipeg and Vancouver

Canadian foundries are now enabled to secure Hamilton Foundry Facings and Supplies at

Branches which we have established in Toronto, Winnipeg and Vancouver. You can or-

der from any of these branches (see addresses below) with the same assurance of service

as if you ordered from our headquarters in Hamilton. But of course, if you are located

nearer any of our branches you will secure quicker service. At our branch plants we
carry an adequate stock of the following famous Hamilton lines:

—

XX Ceylon Plumbago No. 206 Ceylon Plumbago
Climax Silver Lead Imperial Plumbago
Climax Partine Climax Core Wash
Gambite Climax Core Compound

In fact at our branches we have a complete stock of foundry

facings and supplies to meet all

your requirements. Try our

branch service in your next or-

der if convenient.

The Hamilton Facing

Mill Company
Limited

Head Office and Mills :

HAMILTON, ONTARIO, CANADA

BRANCHES :

TORONTO—The Hamilton Facing Mill Co.,

Ltd., 48 Abel St.

WINNIPEG—The A. Adams Supply Co., Ltd.,

Gait BldK.
VANCOUVER — The Chowne Chemical Co.,

Ltd., 918 Pender St. W.



42 CANADIAN FOUNDRYMAN Volume XIII

SPECIALIZED NEWSPAPERS AND
C. N. E.

(Continued from page 40)

"This is the situation, I can show it to

you in this clipping." For that reason,

gentlemen, I say that yours is the

greater obligation, because you are
leaders, because you are helping to

build up the business fabric of the

country.

We appreciate the honor the C. N. E.

has conferred on the Press in singling

out a day in their honor. In a larger

sense, however, every day is "Press
Day" for some of the publishers in our
association. Our publications are of

such a varied nature and cover such di-

versified fields that in nearly every
case there are one or more publications

devoted to the industry that gives the

day its name.

Now, I believe the directors are inter-

ested not merely in bringing the num-
bers but bringing the men and wo-
men with a stake in the country—the
responsible people, the people of large

buying power. To put it in newspaper
language, you are interested in class in

circulation rather than in the mass cir-

culation.

In every one of the lines mentioned
above, our publications reach a large
percentage of the best men and women
engaged in the business, and reach them
with publications that they have come
to regard as their business associates.

I can assure you the publications in

our association will be very glad to co-
operate with you, not only in organiz-
ing exhibitors and inducing them to

guarantee the cost of the building, but
in making the buildings a success after
they are erected by bringing to the Ex-
hibition the class of people these ex-
hibitors want to reach. For, after all,

the real success of an Exhibition does
not consist in large buildings or elabor-
ate exhibits but in the class of people
who attend.

ELECTRIC STEEL ANVILS
A blacksmith's anvil is a simple look-

ing contrivance as it sits on the end of
a post in front of the forge, but when
the blacksmith is standing in front of
it exhausting the limit of his muscular
ability in beating out a plowshare or a
horse shoe does he ever give a passing
thought to the amount of labor which
must have been required to beat the
anvil itself into shape from the crude
wrought iron and steel. It is even more
of a trick to do it than it would appear
to be, even after the most careful study,
as the face must be of a special brand
of steel which will take a temper, while
the rest of it only requires to be a good
brand of iron. Of course in modern
times the steam hammer and the trip
hammer play a prominent part in forg-
ing anvils, but before they came into
vogue the hand-operated sledge was the
only means of putting them in shape.

But what is the use of going to all

of this trouble when they can just as
well be cast?

Casting Them Now
Iron is iron, no matter whether cast

or forged, and steel is iron, plus a few
chemical additions, and this holds good
whether cast or forged. Now if we can
get the proper chemical analysis in a

casting there is no reason why it is in

any way inferior to a forged one.

At the electric steel foundry of

Thomas Davidson & Co., Montreal,
these anvils are being cast by the hun-
dred and giving the best of result:. The
molds are made in the ordinary way
from split patterns and after being
closed are clamped between two iron

plates and rolled up on edge so as to

have the face down when poured. The
sand is a coarse loam, rich in silica, and
is tempered with rich molasses-water.

The molds are painted with a wash
made of silica flour and baked. The
metal is melted in the electric furnace
and when ready to pour analyses ap-

proximately .9 per cent, carbon, .8 per
cent, nickel and 2.4 chromium. When
the casting is taken from the mold it

is just like ordinary mild steel and is

easily machined. It is put in the planer

and planed true on the top and down
the sides and then tempered.
Tempering a piece of this weight is

not an easy matter to perform, but it

has been successfully accomplished. It

must be remembered that if a red hot
anvil is dropped into a barrel of water
the water will not lie against it but will

be forced back from it until the anvil

cool; off sufficient to allow the water
to close around it. By this t'me it is

too late to do any good and it will come
out as soft as ever, because the inside

will be red long after the outside be-

comes black and this hot inferior will

continue to anneal the outside until the

entire chunk is cold. This, however, is

not the method adopted, and if it could

be accomplished it would not be satis-

factory in a cast anvil as it would be

hard all over instead of just on the face

and would not have sufficient strength.

In the case of a forged wrought iron

anvil with a steel face, the face only

could be hardened for the reason that

wrought iron does not became hardened
by quenching, but with the cast steel

one the entire casting is of the same
composition and nothing but one face is

to be subjected to the cooling process.

Tempering

To do this a small vat of soapy water
is provided. About an inch or a little

less below the surface a woven wire,

with about a quarter inch mesh, is sus-

pended from one side to the other and
on this the anvil is placed with the face

downward. This, of course, cools the

face only, because only the face is sub-

merged. One difficulty which had to be

overcome was that the end opposite to

the horn, being less bulky than the rest,

would cool before the balance and would
crack across the hardy hole. To over-

come this a heavy piece of iron fitting

tight to this portion of the anvil is pro-

vided. This is bolted tight to the anvil

and heated with it. As the anvil is cool-

ing in the soapy water fhis chunk pre-

vents the light end of the anvil from
cooling any more rapidly than the heavy
part.

These anvils have been giving the

best of satisfaction and there is no rea-

son why they should not, as with mod-
ern methods, and knowledge of steel

founding, it is quite possible to melt and
cast metal with exactly the same chem-
ical analysis as forged iron or steel,

even to the most ordinary common iron

and steel or the more modern nickel

chrome steel.

US MOLDING MACHINE CO.
CHANGES HANDS

The Johnston & Jennings Company of

Cleveland, Ohio, has taken over the

manufacture and sale of the entire line

of The U-S Molding Machine Co. They
propose to carry on the line, including

the plain squeeze, the jolt squeeze, the

jolt squeeze pattern draw, the jolt

squeeze roll over pattern draw, the jolt

roll over pattern draw, the plain jolts

and the jolt stripper machines.

They will also carry on the line of

vibrators, knee valves, etc.

New machines, repair parts, vibrat-

ors, etc., will be carried in stock for

prompt shipment.

In the near future a new catalogue

will be ready for distribution with sev-

eral additions to the above line.

The Johnston & Jennings Co. is an

old and well established concern with

its own foundry, machine, forge, and

engineering departments, and will de-

vote its best efforts to maintaining the

quality of this line and improving it

wherever possible.

PAN-PACIFIC CONVENTION AT
HONOLULU

A remarkable gathering is scheduled

to be held in the center of the Pacific

Ocean this fall.

From October 25th to November 8th

in Honolulu the "key men," in matters

of commerce and finance, from the lands

bordering the greatest of waters are to

meet each other daily to formulate plans

for future interracial co-operation in

bringing about the development of those

interests common to all the peoples of

the Pacific area.

These men representing government
departments or commercial bodies are be-

ing carefully selected from each country.

They will be guests of the Pan-Pacific

Union.
Alexander Hume Ford, director of the

Pan-Pacific Union, has made a tour of

the United States and Canada in the in-

terests of the conference and is now
meeting in their home cities those wno
will attend from the Orient. Percy

Hunter, one of the Australian founders

of the Union, has made a trip from Lon-

don to Hawaii and back to Australia to

interest that country in sending a rep-

resentative delegation.
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for
50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

gRAriS FINISHER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,
Canadian Foundryman. (C.3F.)

CLOSING TIME
Advertisements for this section must be

in our hands on the 9th of each month.
In order that the announcements of your

wants, etc., shall n >t he delayed, please try
to have them in our office as early as pos-
sible.

CANADIAN FOUNDRYMAN

'angfacttirecfForOver5DY&PS

ISMS E*:tl fiyiNfj^JJSfel

MODERN EQUIPPED
FOUNDRY FOR RENT

A WELL-KNOWN MANUFACTUR-
-^ ing plant will rent their UP-TO-
DATE foundry to responsible party.
They will also take large proportion of

output.

Floor space of main foundry is 140
feet by 60 feet, and all modern equip-
ment is included. Following are some
of the UP-TO-DATE facilities:

LARGE CUPOLA, ELECTRIC
OVERHEAD CRANE, CONTINU-
OUS ELEVATED TRACK, METAL
POURING CRANE, SAND BLAST.
TUMBLING BARRELS, PATTERN
SHOP, COMPESSED AIR LINES,
CORE OVENS, RAILWAY SID
ING.

This is the chance of a lifetime.
None but responsible parties need ap-
ply. Rent reasonable and prospects
particularly bright. For further par-

ticulars write, Box No. 709.

CANADIAN FOUNDRYMAN

PATENT NOTICE.
TO ALL WHOM IT MAY CONCERN:
Be it known that CHARLES PRACHE. of

Paris, France, is willing to license any Canadian

manufacturers under his Canadian Patent No.

203,025, for EVAPORATOR.
Further information may be had by applying

direct to me, or to Messrs. Marion & Marion.. 364.

University Street. Montreal.

Bailey &BellFire Brick Co.
Manufacturers and Importers of High Grade

Fire Brick, Fire Clay and General Supplies.

Special Shapes, Cupola Block. Stoker Brick,

Boiler Tiles. Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto. Phone Ken. 4335

FOR SALE

DARGAIN IN USED ELECTRIC FURNACE-
A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220

volts, 25 cycle, 3 phase ; complete equipment. For

further particulars write Hiram Walker & Sons,

Metal Products, Limited, Walkerville, Ont., P.O
Box 156. (c.t.f.f.)

WANTED

vyANTED—A TABOR MOLDING MACHINE
squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J. Dal-
gleish, 221 Dundas St., Gait Ont.

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections. Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

JAMIESON & FINLAY
Job Platers and Polishers

Nickel and Copper Plating and Gal-
vanizing. Makers of Closet Set Hinges.

68 Samuelson St. Gait

Steel Ladles, Shanks, Flask Bands, Tote
Fo^es, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks. Wrjte por New Cataloglle

THE STEELTROUGH & MACHINE CO.LTD.
TWEED - ONT.

Bird's Eye View

Big Events through a telescope

from your own armchair

Reading hastily prepared, often garbled accounts of national, political and
business news in the daily papers from day to day how can you get an adequate
idea of actual developments?

The Financial Post gives the retrospective view

—

the bird's eye view. In mak-
ing your investments, in making your business plans, in getting an adequate
grasp of Canada's economic and political affairs you need its well balanced news
and views.

Subscribe to-day. Pin $5 to this advertisement, write your name on the border
and mail to us. We will send you The Post for one year, 52 issues.

THE FINANCIAL POST, 143 University Av., Toronto
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This Issue Features

UCASTE"
By W. A. Fraser

THIS is a story pulsating with the life, romance and adventure of India one hundred
years ago- It is exotic, colorful, fast moving, and is the latest novel from the facile

pen of that master story-teller, W. A. Fraser, whose "Three Sapphires," "Bull-Dog
Carney" and "Mcoswa," have made his name a household word in Canada. This long,
book-length novel will be run cc mpEete in fcur issues.

Other Fact and Fiction Features of the

OCTOBER 15th ISSUE
Bumps in a
Bumper Crop
—by Guy Morton

Some amazing reasons se-

lected from real life,

showing why the Western
farmer may be more cour-
ageous than prosperous.

Merchantmen on
the Seven Seas
—by Norman Reilly Raine

The concluding chapter of

a fascinating, human-in-
terest story of Canada's
Merchant Marine.

Keeping the
Well Child Well
—by Alan Brown, M.B.

Extraordinarily valuable
hints as to what to feed
your child during its first

year.

Amazing Voyage
of Capt. Choy
—by N. deBertrand Lugrin

For the first time in his-

tory a Chinese jun>

crosses the Pacific—and
it is captained by a

woman!

In His Own
Coin
—by Morris Longstreth

A story of the primeval
forest. The saving of a

man's soul as well as of

his life.

M y r a
—by Beatrice Redpath

Illustrating the adage that
What's one man's meat
may be another man's
poison—even when it is a
woman.

Some Amiable
Interludes
—by George H. Ham
The genial Colonel wan-
ders all over the map and
records some side-split-
ting experiences.

The Timber
Pirate
—by C. Christopher

Jenkins

The next to last instal-

ment of this fast-moving
story of pulp and paper
intrigue in Newer Ontario.

Onoto Watanna by Elizabeth Bailey Price. Working and Starving in New York
by Onoto Watanna. Easier Money Creates Dearth of Bonds. Review of Re-

views—the cream of the world's literature.

20c MACLEANS 20c
1 1 "CANADA'S NATIONAL MAGAZINE "

-At All News Stands-
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES. BRASS. COPPER, NICKEL
AND ZINC

W W. Wells. Toronto, Ont.

ARGON
Dominion Oxygen Co., Toronto. Ont.

BRASS FURNACES
Hawley Down Shaft Furnace Co., East-

on. Pa.
Monarch Engineering & Mfg. Co., Balti-

more, Md.

CHEMISTS
Charles C. Kawln. Chicago. 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co., Rich-

mond, Indiana

CORE MACHINES
American Foundry Equipment Co., New
York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto. Ontario.

Monarch Engineering Mfg. Co., Balti-

more, Md.
W. W. Sly Mfg. Co , Cleveland, Ohio

CORE PLATES
Damp Bros., Mfg. Co . Toronto, Ont.

CORE SAND
tenson & Patterson, Stamford. Ont
George F. Pettlnos, Philadelphia, Pa

CRANES
Northern Crane Works. Ltd., Wallser.

vllle. Ont.

CRUCIBLES
Joseph Dixon Crucible Co. Jersey City,

K. Y
J. FT. Gautier & Co, Jersey City, N. Y

CUPOLAS
Northern Crane Works. Ltd.. Walker-

ville. Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio

Monarch Engineering & Mfg. Co., Balti-
more, Md.

CUPOLA LININGS
Whitehead Bros., Buffalo N. Y.

OUST ARRESTERS
W. W. Sly Mfg. Co Cleveland. Ohin

EDUCATIONALISTS
McLaln's System Inc.. Milwaukee, Wis

tLECTRIC RIDDLES
Great Western Mfg. Co, Leavenworth.

Kansas.

Preston Woodworking Co.. Preston. Ont.

t-ERRO-MANGANESE
A. C. Leslie & Co.,

Quebec.

FERROSILICON
A. C. Leslie & Co.,

Quebec.

Ltd.. Montreal.

Ltd.. Montreal,

FIRE BRICK
Bailey & Bell Firebrick Co., Toronto.

Ont.

tuASKS. SNAP
American Foundry Equipment Co, New
York City.

FLASKS. STEEL
American Foundry Equipment Co , New
York City.

FLUXES. IRON. BRASS, ALUMINUM,
COPPFR

Basic Mineral Co, Pittsburgh. Ta.

Directory of Foundry Supply Houses

The Buyers' Directory of Canadian Foundryman was originally

intended to con.ain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply bouses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

ouses listed below:

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT. SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros., Mfg. Co., Toronto, Ont.

LADLE SHANKS
Damp Bros.. Mfg. Co., Toronto, Ont.

MAGNETS
Dings Magnetic Separator Co.. Milwau-

kee, Wis.

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Austen Company, Cleveland, Ohio.
Charles C. Kawln, Chicago, 111.

H M. Lane Co., Detroit, Mich.
McLain's System Inc_, Milwaukee, Wis.

FURNACES. OIL
Hawley Down Draft Furnace. Easton,

Pa.
Monarch Engineering Mfg. Co., Balti-

more, Md.

FURNACES. GAS
Monarch Engineering Mfg. Co., Balti-

more, Md.

I URNACES COKE
Monarch Engineering Mfg Co, Balti-

more, Md.

URNACES ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh, Pa.
Electric Furnace Co., Salem, Ohio.

GRINDERS, PORTABLE
A. W Salnsbury. Ltd

Cleveland Pneumatic Tool Co., Toronto,

Ont.

GRINDERS, SWINGING
A. W. Salnsbury Ltd., Sheffield, Ens.

GRIT AND SHOT SANDBLAST.
Globe Iron Crush and Shot Co.,
Mansfield, Ohio.

HEATERS
E. J. Woodison & Co. Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co. Toronto,

Ont.

INDUSTRIAL ENGINEERS
TT M. Lane Co., Detn.lt. Mich

IRON CEMENT
Smooth-On Mfg. Co.. Jersey City. N.J.

KAOLIN
Whitehead Bros.. Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

METALLURGISTS

McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin. Chicago, 111.

METAL PATTERNS

Bryant Pattern Works, Windsor, Ont.

Hamilton Pattern Wks., Toronto. Ont

MOLDING MACHINES

American Foundry Equipment Co., New
York City.

Herman Pneumatic Tool Co.. Pitts

burgh. Pa.

Tabor Mfg. Co., Philadelphia. Pa

MOLDING SANDS
Whitehead Bros., Buffalo N. y.

Benson & Patterson, Stamford, Ont.

Geo. F. Pettlnos, Philadelphia, Pa
Venango Sand Co., Franklyn, Pa

OXYGEN
Dominion Oxygen Co.. Toronto. Out

PATTERN MAKERS
Bryant Patten) Works. Windsor, Ont

Hamilton Pattern Wks, Toronto, Ont

PIG IRUN

A. C. Leslie & Co., Ltd., Montreal,

Steel Co.. of Canada. Hamilton. Ont

PNFUMATIC T001S
Cleveland Pneumatic Tool Co

.

Ont.

PULLEYS
Dings Magnetic Separator Co .

!-pf '.Vis

Toronto,

RIDDLES
Great Western Mfg. to.. Leavenworth.

Kansas:
The Preston Woodworking Machine Co.,

Preston. Ont.

SAND
Henson & Patterson. Stamford, Ont.
George F. Pettlnos, Philadelphia. Pa.
Venango Sand Co , Franklyn, J'a.

Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American, Foundry'- Equipment Co., New
York City.

H. L. Wadsworth. Cleveland. Ohio.

SAND MIXERS
Philips & McLann Co., Pittsburgh. Pa.
Monarch Engineering & Mfg. Co:, Balti-

more, Md.
National Engineering Co., Chicago, 111

SAND SIFTERS

Great Western 3tfg. Co.. Leavenworth.
Kansas.

Monarch Engineering & Mfg. Co., Balti-
more. Md.

National Engines lng Co., Chicago.
The Preston Woodworking Machine Co..

Preston, Ont.

SAND BLAST HELMETS
Pulmosan Safetr Equip. Co. Brooklyn.

SAND BLAST MACHINERY
American Foundry Equipment Co., New
York City.

Pangborn Corporation, Hagerstown, Md.
W. W. Sly Mfg. Co . Cleveland. Ohio.

SAND MULLERS
Natiunal Engineering Co.. Chicago, 111

SAND BLAST ABRASIVES

George F. Pettir? I, Philadelphia, Pa.

Globe Iron-Crusn & Shot Company.
Mansfield. Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.*'

SAND RAMMERS
Cleveland Pneumatic Tool Co.. Toronto,

Ont.

SHOT AND GRIT, SAND-BLAST
Pangborn Corp. Hagerstown. Md.

Globe Iron Crush and Shot
Mansfield, Ohio.

SNAP FLASKS
American Foundry Equipment Co. New
York City.

Damp Bros., Mfg Co., Toronto, Out.

Diamond Clamp & Flask Co.. Rich-

mond, In liana.

SNAP FLASK JACKETS
Damp Bros., Mfg. Co.. Toronto, Ont.

STEEL BANDS
Damp Bros., Mfg Co , Toronto. Ont,

TUMBLING BARRELS
It MnrDougall Co . Gait. Ont.

W W. Sly Mfg Co., Cleveland. Ohio

VALVES
Cleveland Pneumatic Tool Co., Toronto

Ont.

WELDING AND CUTTING SUPPLIES
Dominion Oiycer Co.. Toronto. Out.
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NORTHERN CRANK

Made in Canada
1 to 150 tons capacity-"The Ideal Foundry Crane"

Also Electric and Air Hoists, 1-4 to 10 tons

NORTHERN CRANE WORKS LTD.
WALKERVILLE, ONTARIO

^V& BUY CANTON VALVE-
JFS LESS CHIPPING HAM-
p0mJT MERS and SAVE the

amount you are now pay-
il ing for valve parts. Guar-

• "°
I

anteed against defects
and shipped on approval.

The Canton Pneu-

matic Tool Co.

LL J
CANTON, OHIO

r WINDSOR and DETROIT

s.+*****s*s^*^^

E. S. Bryant Pattern Works, Ltd.

PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

WOOD
AND

METAL

L.

PHONE 5150

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results. J
Why Don't You Write?
HARDLY a week passes that Canadian Foundryman
does not receive copies of this paper returned by the
postal authorities because of the change in firm names
or the address of some whose names are on the mailing
list. Sometimes complaints reach us of the non-delivery
of mail matter. It is not till the receipt of such com-
plaints or the return of the paper, as the case may be,
that we obtain any knowledge of the changes or re-
movals of persons or firms. The adoption of the co-
operative spirit on your part by notifying changes
would make things a good deal more pleasant for both
parties. The MacLean Publishing Co. want their mail-
ing list to be in such shape that they will be able to
render the perfect service to their subscribers. There
is a lot of valuable trade matter mailed by this com-
pany and if you don't receive it — well, the fault is

entirely yours.

Pulmosan Sand Blast Helmet No. 30

-i*vir r

-v :~r •

Well ventilated, ad-
justable frame fits

any size head. Light
in weight and will

stand hard wear.

Send for descriptive

circular

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.

A FULL LINE OF

PLATIN6 AND POLISHING MACHINERY AND EQUIPMENT
Write For Catalogue And Current Prices

Anodes
Barrels (Tumbling)
Brushes
Butts
Chemicals
Crocus
Crucibles
Crocks
Dipping Baskets
Dynamos
Emery
Felt Wheels
Foundry Supplies

Generator Sets
Grinding Lathes

Lime Finish
Nickel Salts

Ovens
Polishing Lathes

Pumice
Rheostats

Rouges
Band Blast Cabinets
Tanks— All Kinds

Tripoli Compositions
Waste

GEORGE W.KYLE & CO. INC.
GRAND AND THOMPSON STEETS

NEW YORK

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.
800 Smith St., Milwaukee, Wis.

ANODES
Brass
Bronze
Copper

Nickel
Tin&Zinc

Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker
delivery, and can save duty and elimin
ate the annoyance of clearing at the
customs by buying from usf

May we send you descriptive pamphlet
and full particulars?

W. W. WELLS, Toronto
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Metal Workers'

CRA YONS
Sawed from purest Talc; medium hard,
guaranteed free from grit. Equal to

best imported product but lower in price.

Send for free sample.

H. H. Wood Talc Co., Mine Centre, Ont.

Head Office and Factory

Toronto
82 Richmond St. E.

Montreal
131 St. Paul St., W.

Winnipeg
259-261 Stanley St.

MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on account of

the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
—speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro-Alloys)

PITTSBURGH, U.S.A.

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook, Iowa.

Patterns

!

Put your pattern problems in
our hands. Quality work and

Phone prompt service assured. Pat-
Adelaide terns made for all foundry

5439 purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

'»-., *" H AGER STOWN. M D.

™M- SAND-BLAST SPECIALISTS <

P. O. BOX. 8508

AMERICAN
Molding Machines ^ Pattern Compound
Charging Buckets tijjfi^^ Core Machines
Dust Arresters jM 6^ Oven Trucks
Sand Cutters EQUIPMENT Steel Flasks
Snap Flasks Sand Blast <

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

^.ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.rraae marie Angular Grit will reduce your costs —

one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s<j. Man^c^er,

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representation: WILLIAMS & WILSON Ltd., Montreal, Canada

PHILLIPS &
Sand

Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry

use. Also Jaw Crushers.

24th and Smallman Sts.

Pittsburgh, Pa.

McLaren co.
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J£at$^a Can be applied by anyone.

Sticks and stays put. Will

withstand any heat from

any furnace.

Lava Crucible Company of Pittsburgh, Pittsburgh, Pa.

Wrilt Us

'Most Metal Per Dollar."

Greatest number of heats

—

Greatest amount of Metal

—

Uniform Service—Safety in

Handling — Lowest Melting

Cost.

WRITE US

Lava Crucible Company of Pittsburgh, Pittsburgh, Pa.

The H. M. Lane Company
INDUSTRIAL ENGINEERS

Detroit, Michigan Windsor, Ontario

Specializing in the design and
detail of Foundries, Machine
Shops and Mechanical Equipment

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT SV
H. L. WADSWORTH
CLEVELAND

When Answering Advertisements

Please Mention Canadian
Foundryman

Wright High Speed Hoists will do your hoist-

ing quickly, safely, and with little effort.

Give them a trial.

LISBON, OHIO, U. S. A.
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mgr.

Manufacturer of Foundry, Electro-Plating and Polishinj

Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets

DETROIT, MICH.
Or order from the nearest branch

CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street, Erie, Pa.

Charles J. Menzemer, M*r.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenue
Milwaukee, Wis.

A. M. Weis, Mjrr.
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Which is Your Case?
Cost of Production Excessive?

Castings Unsatisfactory ?

Reasonable Production Cost?

Perfect Castings?

Why Aren't Your Castings Perfect?
Is your trouble from dirt, porousness or shrinkage?
Would you like to use less Coke and more Scrap?
How about picking out your Cupola in one-fourth the time?
And saving one ton of Iron in a fifty ton Heat?

Your Castings Can be Perfect and Will be
Perfect if you use Keystone Cupola Flux

The C. M. Miller Alloy Fluxes For All Metals

Give them a trial. No pay unless satisfactory.

Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.,

Radioclarite for Brass, Bronze and Non- Ferrous Metals.
Pearlite for Aluminum.
Special Radioclarite for Copper.

Fluor Spar
We produce all grades of Fluor Spar from our own mines. Immediate
delivery.

Send today for our

literature

Use Our Fluxes and Save
Dollars Where We

Make Cents

C. M. Milli-r

THE BASIC MINERAL CO., Box 276, N.S. Pittsburgh, Pa.
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Metal Industry News
A Monthly Newspaper Devoted to the Foundry, Patternmaking, Plating and Polishing Fields. Published
by The Mai-Lean Publishing Company. Limited, Toronto, Montreal, Winnipeg, and London,, England.

Vol. XIII Publication Office, Toronto, November, 1 922 No. II

SYSTEMATIZE PRODUCTION WITH LINK-BELT CONVEYORS
EVERY foundry doing repetitive work

today should take advantage of the

opportunity of making savings, both in

production, and in the first cost of the

plant itself, by adopting the continuous
production system, in a greater or less

degree.

There is scarcely a foundry of any kind

that does not afford chances for increasing

its profits by the use of Link-Belt mach-
inery, which has been developed particu-

larly for foundry use.

Let our engineers look over your condi-

tions with a view to suggesting where
economies can be made and production
increased. Also send for our book No.
490. It shows many Link-Belt foundry
installations of interest to you. 944

CANADIAN LINK-BELT COMPANY LIMITED
TORONTO-Wellington &. Peter Streets MONTREAL-10 Gauvin Lane

im
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NichollS

MOULDING MACHINES

10-32 Type D with

open end frame

and adjustable

steel side rails

for different
length and width

of pattern plates.

10-32 Type E
Jolt Squeeze and

electric drawing

device.

Better Machines—and Why!
These molding machines have no gears, toggles, cams, springs, canvass guards,

small leaky valves, balance springs or complicated parts or adjustments, they
are easiest on the operator and quickest to operate and most economical on air

consumption. They have the least number of working parts; have a substantial

base and an absolutely positive jolt without rebound. The heads swing in and
out horizontally with the slightest effort; they are equipped with ball bearings
top and bottom.

These machines contain many more features—write for full description.

WM. H. NICHOLLS CO., INC.
8-10 College Place Brooklyn, N. Y.
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Canadian
Made

Foundry
Supplies

WOODISON
Fire Brick and Cupola Blocks
TWENTY-FIVE years' experience in the Fire Brick busi-

ness has taught us that no one fire brick is adaptable to

all purposes. /
This being so, we have selected brick from different locali-

ties, which have proven themselves for certain kinds of work.
Where a manufacturer has but one grade to sell he may
naturally stretch a point for recommending it for your work.
We have several grades and our best interest is concerned by
suggesting the best for your work.

You can get the best results by telling us what kind of work
you wish to use the brick for and let us submit for your work.
It is well to remember that the cost of installation is greater
than the cost of material used. Replacement comes high.
Firebrick specially suited to your particular work means
longer service with less repairs

—

it will pay you to consult us.

STUASBVRG

Strasburg is adaptable for

heats not exceeding 2,500

degrees. It has given ex-

cellent results.

We pride ourselves on the quality ofCUPOLA BLOCKS
the CUPOLA BLOCKS we sell.

There's a reason for it—we know the practical side of the foundry business.
We know Cupola practice, and, knowing it, we make Cupola Blocks and Brick
that will produce the best results in practice.

Manufacturers not acquainted with the
cupola do not know what has to be con-
tended with, and assume that brick adapt-
able for one purpose should be for another.
They do not consider quick expansion and
contraction, and density necessary to resist

friction. They figure to give you the shape
and radius desired and trust to luck that
their manufacture will suit. There is a lot

to be considered in the proper selection and
mixture of clays, air drying before placing
in kiln, and location in kiln for proper
burning.

We know these things from costly experi-
ence and give you the benefit thereof in a
product intended and adaptable for your
needs.

One of our Standard Cup-

ola Blocks. Five sizes in

stock from 15 to circle to

29 to circle. Any style or

shape made to order.

Let us send our catalogue with illustrations and full

specifications.

The E. J. Woodison Company, Limited
Foundry Requisites, Fireclay, Firebrick and Equipment

TORONTO, ONT. MONTREAL, QUE.
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PE Type Pneumatic
Electrically Oper-
ate b Dar Ram,
ffloulbing Machine

V3. Type Rotf&
over Coremakincj;:

fflacrjine

P.H. Type §anb
Ram Hlaciune

P.T. Type Tamper
HlOulbincj "fttacrjme

far shallow* work

Pneulec Specialities

tf Service From Home.
Modern Foundry Practice in all its branches are brought to

a fine art and the Pneulec Service is proving itself to be
indispensable to the enterprising foundryman the world over.

P. E. Type Electric-

ally Operated Jar
Ram Machine

Sell Contained 10 In.

Mechanical pattern

draw. Kasy to op-

i rate and lakes box-

es up to 12 cwts.

'Pneucol' anb *Ce«-

rof Special Core
Oils, wrjict) enable

you to Dispense

wit t) nearly alt.

rests anb briers

san6 mixers

Core Stoves anb
Equipment

Atomiser Blacking

Sprayers.

'Solulec' Anti-leak

Compounb for
•leaky castings

Your enquiries are respectfully solicited and will have the attention of experts.
Write for our series of

descriptive leaflets which
contain valuable infor-

mation. Pneulec Machine CqLtd.
ROEBUCK LANE, SMETHWICK, STAFFS. ENC.

Samples of "Pneucol"
and "Lectol" Core Oils

and "Solulec," gratis on
application

MMM
Pie
IRON

99

THE

f STEEL >

COMPANY
OF

VCANADA'
<- LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON

because we control its production from the

mines to the finished product.

Iron Ore and Coal from our own mines; low

sulphur By-Product Coke produced at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments can be made

the day the order is received.

HAMILTON - MONTREAL
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MONARCH
The Original

"Steele-Harvey" Crucible Tilting Furnace

"It Reduced our Costs 50%"
THE ERNESTINE MINING CO

This Monarch "Steele-Harvey" Crucible Tilting Furnace was
specially designed to eliminate the waste from slopping and
spilling due to the necessity of constantly changing and lower-
ing the crucible lip in the old style melting furnaces. Burning
only Fuel Oil or Gas there is a double saving, in that it con-
sumes only what fuel is strictly necessary for metal being melted,

and eliminates all ashes and the loss of metal in the pit. Simple
and safe operation, the furnace is started or shut off in an in-

stant.

In speaking of its operation, the Ernestine Mining Company say:

"It reduced the expense of melting our precipitates fifty per

cent."

Monarch Tilting Crucible Furnace. Showing

Combustion Chamber to the Rear.

"Monarch" Universal Sand Mixer. Handles Sand Mixing', Separating and

Cutting all in one operation. The Cylindrical Wire Brushes are located

below the bottom of a special feed hopper. These are operated by a shaft,

belt or motor driven, running- at 1,000 r.p.m. After the used sand is fed

into the hopper, it is drawn gradually from it and then thrown forcibly in

a heap in front of the machine. All foreign particles, such as nails, etc.,

are thrown still further away.

This is a real saver in time, material and general costs—does a week's

work in one day. (Minimum output 25 tons a day.)

"Monarch-Rockwell" Double-Chamber Furnace. The two chambers are

used alternately. The exhaust heat from the active or primary chamber

is applied to the other chamber, thereby simultaneously melting in one

chamber and heating the metal in the other chamber to very near the

melting point, with the one burner and at no additional cost.

You can appreciate the economy of this method—they actually do nearly

twice the work in half the time as compared with other types of furnaces.
Monarch Tilting Crucible Furnace

Tilting Position.

Write for particulars of these and other Monarch lines.

The Monarch Engineering & Mfg. Company
1206 American Building, Baltimore, Md., U.S.A. Shops : Curtis Bay
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CLEVELAND
"Pistol-Grip"

Chipping Hammer

Easy
To
Hold

(so Furnished with "Enclosed"

Handle, Outside Latch if Preferred

Cleveland Chlppers are "Speedy"
^

and efficient Tools. They operate

without any "Recoil" and are easy

to hold on the work.

They are' "Ideal" for the Foundry
as they are "Dust-Proof" and al-

ways on the job.

Cleveland Sand Rammers For

Floor, Bench and Core Work
"Beat Them All"

For Speed—Power—Efficiency and
Economy. Men like them as they
have no "Recoil" and when run-

ning "lift" and "carry" their own
weight. Try one and note their

resiliency.

Bowes Air Hose Coupling
"Pleases Everybody"

Instantly connected or discon-

nected.

Absolutely "Air Tight" under
all pressures.

All sizes in stock.

Write for Bulletins 51 and 52

Cleveland Pneumatic Tool Co.,

of Canada, Ltd.

84 Chestnut Street, Toronto
337 Craig St. W., Montreal

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS and
SUPPLIES

PLUMBAGO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
1206 Locust Street

PHILADELPHIA

DIAMOND

MASTER FLASKS
PROMOTE SPEED IN MOULDING
The light weight, ease and accuracy of operation of "Diamond"
Equipment has shown many foundries an appreciable speeding up
of work and a decided drop in overhead expense. It will do the

same for you.

$10.00 F. O. B. Richmond. Ind.

Sold in Canada by

Dominion Foundry Supply Co.: Whitehead Brothers Company: E.

J. Woodison Company: Frederic B. Stevens: Hamilton Facing Mills

Co.. Ltd.

DIAMOND CLAMP & FLASK COMPANY
40 N. 14th Street, RICHMOND, INDIANA, U.S.A.
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Big Jobs
HUNDREDS of repair jobs that formerly kept rolling

stock idle for weeks, and even months, are now speedily,

economically and permanently effected by the oxy-acetylene

process.

Dominion Oxygen Service contributes largely to the facility by
which these jobs are completed. A service that places an unlimited

supply of Dominion Oxygen and Prest-O-Lite Dissolved Acetylene of

uniformly high quality, in safe, easily-handled cylinders with leak-proof

valves, in the shops where and when it is needed.

We would appreciate an opportunity of quoting prices and telling

you about our facilities for giving unusually prompt service.

DOMINION OXYGEN COMPANY, LIMITED
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

General Offices: 80 Adelaide St. East, TORONTO.
Hamilton Merritton Montreal

Welland
Oshawa
Windsor

Quebec Shawininan Falls
Winnipeg

Toronto

D34
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

TABOR
3-inch Plain Jarring Machine

for Small Molds
and Medium Sized Cores

HM
A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

3" Tabor Jarring Machine nilh 12" x 14" Table

THETABOR MFG.COMPANY
6225 State Road, Tacony, Philadelphia, U.S.A

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go with
Hawley - Schwartz Melting f.

Furnaces. They are !

economy producers in every i

s»nse.

I The Perfect

Melter
rT% HE Hawley - Schwartz
1 heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding
Machines

WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & CO., LTD.
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND

437 -A

No. 30/48 Slyblast Cabinet

The name tells the size.

For quick cleaning of small, delicate or

complicated parts.

Foot operated air valve, visible sand

feed, adjustable sand supply valve, illu-

minated interior, connection for Dust

Arrester.

Operates on 20 to 60 lbs. pressure de-

pending on work to be cleaned and avail-

able air supply.

Ask us about it.

Hamilton Facing Mills Co.
Hamilton & Toronto

THEww SLY MFG CO
CLEVELAND, OHIO
OFFICES INT ALL PRINCIPAL CITIES

Williams & Wilson. Ltd.

Montreal & Quebec

The Kawin Service for Canadian Foundries and Users of Castings.
THE SERVICE WE HAVE RENDERED MANY CANADIAN FOUNDRIES AS ENGINEERS, CHEMISTS,
METALLURGISTS AND ADVISORS HAS RESULTED IN OUR MAKING MANY SPLENDID CANADIAN CON-
NECTIONS. We are proud of our record of achievement throughout Canada. We appreciate the confidence
placed in our organization. OUR ENGINEERING SERVICE consists of planning and layout of foundries

—

based on practical methods. Assures you of low cost of operation costs and desired production.

Consult Us when Considering Alterations
OUR ANALYTICAL SERVICE consists of examination of Iron, Steel, Ferro, Bronze, Babbitt and Aluminum,
Oils, Coke, Coal, Sand, Limestone, Refractories.

Advisory Service
Our Foundry Experts give advice on all Foundry Problems at Reasonable Rates.

Chas. C. Kawin Company, 307 Kent Bldg., Toronto
Also at Chicago, Cincinnati, Buffalo, San Francisco, Cal.
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REGISTERED

The Sterling'Marfi'ofCircutaHoft

Simplicity Versus Multiplicity

IONG ago, advertisers dreamed of the day when circula-

tions could be verified. It seemed, then, like a distant

» ideal. The demand became more insistent, and three

or four attempts were made by various organizations to

secure accurate circulation figures.

A multiplicity of forms resulted, often carelessly filled out by

the harrassed publishers. No basic standards were adopted

by which the value of circulation could be judged.

Then came the Audit Bureau of Circulations. Order devel-

oped out of chaos. Multiplicity gave place to simplicity.

Standards were adopted. The space-buyer's ideal was at

last realized. The verification of circulation was placed upon

a firm and scientific footing.

The history of the attempts
to secure authentic circula-

tion data is told in Chapter
Xofa bookentitled—"Scien-
tific Space Selection"—pub-
lished by the A. B. C.

Audit Bureau
of

Circulations
A Co-operative Organization for
the Standardization and Verifica-
tion of Circulation Statements

20X South State Street- Chicago

152West 422* Street NewYork
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ECONOMICAL and EFFICIENT for all kinds of sand mixtures in foundries
producing steel, gray iron, malleable, brass and aluminum castings J

You 9

11 Find These Letters Interesting Reading
"We are using three of your Simpson Intensive Foundry
Sand Mixers, all of which are giving the best of satisfaction.

All core sands, facing and mulled sands that are used for

making semi-steel and all gray iron castings for the Packard
Twin Six, Packard Trucks and our new Single Six are mixed
in Simpson Mixer, and it would be a hardship to do without
them. We are effecting a saving of from 30 to 50 per cent,

in labor."
PACKARD MOTOR CAR COMPANY, Detroit.

"Have secured excellent results with your Simpson Mixer, as

we save about $3,000.00 per year in new sand."

T. SHRIVER & COMPANY, Detroit.

"We have saved $8.00 per day using your Simpson Mixer for

steel facing sand as compared to old style mixer."

WARMAN STEEL CASTING COMPANY, Los Angeles.

THE UNDERLYING idea that produces the efficiency we claim for the SIMPSON INTENSIVE
FOUNDRY MIXER is the action of the mullers which squeeze and knead the grams of each kind of

sand through and amongst each other. This action, together with the turning over of the sand by the

plows, is the cause of changing the mixture from a friable and loose condition to a strong, tough and

plastic mass.

The

Product

of a

Practical

Foundryman

Reclaims

\ Old and
•WE.

m ^

WoriTOut

Sand

for

Re-Use

NASBQNAL ENGDfEERDISXXfcl
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Read This

HAMILTON FACING MILL CO

"We have much pleasure in stating

that the Combs Gyratory Foundry

Riddle has given us the very best

satisfaction. We figure a saving of

$2.50 a day, so you can see that it

won't take very long to pay for the

machine."

The Vulcan Iron Works, Ltd.,

Winnipeg, Manitoba

Let us tell you about our unique .hirty
days' free trial.

FREDERIC. B.STEVENS

The Comb's
Gyratory Foundry Riddle

Will save money in your foundry too. It will

sift sand faster than one man can shovel it in

—

and do it better than the best of them.

There are a lot of, so-called, portable machines

on the market that are merely moveable. The

Comb's is really portable, any man can pick it

up and place it right where he wants it to work.

The Comb's is a Canadian proposition and is the

only Canadian-Made Riddle that operates with

the smooth, repair-saving gyratory motion.

ONTARIO AGENTS:

E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Windsor, Ont.

QUEBEC AGENTS:
Dominion Foundry Supply Co., 185 Wellington St., .Montreal.

Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.

Strong-Scott Mfg. Co., Winnipeg, Manitoba.
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Flatten out
that Foundry

M00TH-0N
Do you know that you can cut that scr

which you ordinarily would discard?

You can do this by using Smooth-On
Follow the lead of thousands of foun-

drymen who have found Smooth-On
Iron Cement No. 4 the only salva-

tion for a defective casting.

Flatten out that scrap heap—
Smooth-On will help you do it.

Smooth-On Iron Cement No. 4 is a

chemical iron compound prepared

in powdered form, and used by mix-

ing with water to the consistency of

Smooth-On Iron Cement Vo. 1 is sold in 5 lb., W lb., and '_'">

/'/. liiix : also in Itinier sizes.

SMOOTH-ON MFG. CO.
Est. 1895

Dept. 8-1, 570-574 Communipaw Ave., Jersey City, N.J., U.S.A.

Sole Agents in Canada

The Canadian Asbestos Company
36-48 Youville Sq. Montreal, Que.

ap heap in half and sell the castings

Iron Cement No. 4.

putty. It will metallize in a few hours

and become part of the metal to

which it is applied.

Write for the NEW Smooth-On In-

struction Book No. 19. Its 144 pages

are full of valuable information com-

piled from the opinions and experi-

ences of foundrymen and engineers

throughout the country—it's FRFF
—Use the coupon.

CANADIAN ASBESTOS CO.,
Dept. 8-1, 36-48 Youville Sq., Montreal, Que.

Gentlemen:— Kindly send me a FREE copy of

Smooth-On Instruction Book No. 19, as per your No-
vember advertisement in Canadian Foundry man.

Name

Address
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McLain s System

Helped

Increase Foundry
70 x 80 Feet Long

to

340 Feet Long In 3 Years

Albert Keller Rene Allade John Collins
David Sullivan John Lundberg

(Supt.) (V.-P. andG. Mgr.)

Mix That Experience

of Yours

with McLain s System

Thereby reduce costs by using more
steel scrap and less coke—and eliminate

casting losses.

COUPON FOR YOU
McLAIN'S SYSTEM, INC., I

700 Goldsmith Bldg.,

Milwaukee, Wis.
Gentlemen:

Send full information on the seventh edition
|

and 32-page Synopsis FREE. I am interested
in

) Semi-steel
) Gray Iron i

) Cupola Practice '

) Blue print reading i

) Crucible
) Converter
) Electric

) Open Hearth '

Name

Address
I

Firm

Position
11/22

Give your men a comprehensive know-
ledge of scientific melting and semi-

steel. It will enable them to direct men
under them more effectively—directly

helping to solve casting and melting

problems that arise daily.

PROGRESSIVE FIRMS employ one to

six or more McLain men.

"A MAN IS NOT OLD UNTIL HE
REFUSES TO ADMIT NEW LIGHT."
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SIFT
A Ton of
Sand in

4 Minutes
With a Wallace Electric Sifter it is

a simple matter to sift a ton of moist
molding sand in 4 minutes through a
No. 2 riddle. The sifter will sift

faster than any man could shovel the
sand into the riddle. It is such a
great convenience that many foun-
dries have installed enough of them
to permit their men to sift directly

over cores and trays.

'Ih? sifter is light in weight and may be hung from
ony k:nd of support er readily moved about the
tcurdry. No exposed moving parts and no waste
mot on because the power is applied direct to the
riddle.

The WALLACE
ELECTRIC SIFTER
has this great capacity because of the exceed-

ingly rapid vibratory motion imparted by a motor

with a revolving eccentric housing. Your foundry

could well make use of a number of these exceed-

ingly practical machines.

Send for Bulletin No. 220 -T and Prices.

J. D. WALLACE & CO.
1420 W. Jackson Blvd. Chicago, 111.

Most all Machinery Dealers
Handle the Wallace Line.

Wallace Bench 16" L.-..J

Saw Wallace Bench Universal Saw.
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Simplicity

Capability

Reliability

Dependability

Nothing Too Large for the Herman
When one considers the making of flanged fittings, engine beds, cast iron
columns, machine tool frames, cylinders, etc., in sizes as large as required,
the magnitude of the mold that can be successfully rammed in less than one
minute of time, by the "Herman," marks it as a machine that undoubtedly
means a great saving to the Canadian Foundryman.

In addition, the "jarring" principle employed practically eliminates swells
and scabs. Venting becomes unnecessary, as the sand is jarred uniformly
and is packed most densely around the pattern, while the top is less com-
pressed, and therefore gases escape more readily.

Simple in construction as well as in operation, the "Herman" can be oper-
ated without the aid of skilled labor—this alone means a saving of at least
50' < of labor costs.

Before you question whether you can afford to install a

"Herman," ask instead "Can I afford to be without it?"

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
^. - «r I t»__ *:_ k» : .: a _..i: .......... r>~ i ia Vala^a rlinmlwraForeign Works : Pneumatic Engineeri

Westminster,
Appliances Co

London, S.W., Eng.
Ltd., Palace Chambers,
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Big Castings for One of Our Leading Industries
Paper-Making Machines Are Simple Looking, But Require

Heavy, Sound Castings—Some Notes on Duties Which Drying

Rolls Have to Perform

IN THE last issue of this publication

I endeavored to review some of the

foundry work which I saw under
headway at the foundry of the Dominion
Engineering Co., Lachine, Que., as well

as showing an end view of the plant.

In the illustration here shown in Fig.

1 will be teen a plan view of the

foundry department c-f thi. works, which
more clearly shows the position of the

different units. Running lengthwise of

the entire shop will be seen the pillars

and track for the two powerful electric

By F. H. BELL

cranes which in my last article I men-
tioned as having, each, a capacity of

seventy ton. . One of these cranes, I

might say, has a capacity of one hund-
red tons. As will be seen, the floor is

divided into two parts, although in one

room. To the right are the large ovens

and pits for the loam work, while to the

left are the ovens, pits and jib cranes

and jolter for green sand work, while

convenient to both are the three cupolas.

It is not, of course, absolutely necessary

to stick close to the strictly defined

boundrie of the two parts, since any
of the pits can be used in a pinch for

any kind of work within its capacity.

The six pits on the loam end are quite

pretentious in size. Five of them are

each thirty feet wide, sixteen feet long
and eight feet deep, while the sixth one
is thirty feet wide, thirty-two feet long
and eight feet deep. They are all built

of reinforced concrete. In addition to

the big cranes, there is a ten-ton hand-
operated gantry crane for handling and
placing core , etc. On the left will be

Fig. I.—Plan view of foundry. Dominion Engineering Co., Lachine, Quebec, showing lay-out of different units of equipment.
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seen two round pits. One of these is

twelve feet in diameter, while the other

is eight and one half feet in diameter.

Both are sixteen feet deep. These are

especially for jobs such as the paper

mill drying rolls, which were spoken

of in my last article, or any similar-

work. A perusal of this layout will

convince the reader that it is an ideal

heavy-work foundry.

In my last article I described mostly
the water wheels which are poured in

the pits shown to the right, but pur-

po. ely omitted the paper-mill machin-
ery until the present issue.

In Fig. 2 will be seen what might at

first be mistaken for a number of water
mains, presuming, of course, that the

other ends would have sleeves or spigots

to fit into the socket ends shown, but
such is not the case. These are the

paper-drying rolls, the molding and
casting of which I propose to refer to,

and while they may look simple and
unpretentious in their present state,

there are few lines of work which re-

quire more care on the part of the

foundryman.

other concerns to be made into paper it

requires to be dried to some extent and
put into shape for shipping, but if it is

to be used right up in the paper mill it

is left wet; in fact so much so that it

can be handled almost like a liquid, but

before entering tbe final machine which
converts it into paper it is of the con-

sistency of oatmeal gruel. This wet
pulp is put where it will come in con-

tact with a travelling belt made ex a

felt-like material which picks up a

thickness of pulp the same as any piece

of felt would do if drawn over a kettle

of oatmeal gruel. This belt with its

coating of pulp is carried between these

rollers in a similar manner to the linen-.

in the laundry being put through the

rubber rollers of the wringer. The first

roller over which it travels is made of

perforated brasr. The belt presses it

tightly against this in order to force

the water ou? of the pulp and through
the screen. After being drained of its

free water it passes between the smooth
iron rollers shown in Fig. 3, which are

the ones shown in Fig. 2 but after being
put in . hape in the machine shop. These

t.roLin il l.irce semi-steel Dryer Castings for Laurentide High Speed News Machine. They
weigh approximately 31,000 lbs. each, and are 72" diametetr x 198" long. On several

occasions six of these were made per week.

Since it is from a foundry standpoint

that I am pretending to write, it will

not be in order to digress too far from

my subject, but in order to convince the

reader that there is anything worthy

Of note in these seemingly insignificant

bits of pipe it will be necessary to give

him an insight into the work they have

to perform when in use, and he will

then be able to judge for himself what

kind of a job it is. Not being a paper

expert I will not attempt to describe the

art of making paper, other than to re-

fer to the part performed by the rolls.

Paper can be made of almost any soft

material which has a fibre to it, but in

order to make it a commercial success

it must be made from something which

does not run too extensively into money.

First class paper may be made from
flax or rice straw or rags, but the paper

of commerce is usually made from wood,

the pulp wood (as it is called) going

through a long process of preparation

requiring a dozen or more machines be-

fore it emerges in the form of pulp.

If this pulp is to be sold as such to

rolls form only part of the machine but

a highly important part. Any variation

from perfectly true must be figured in

thousandths of an inch which means
that they must be perfect. They must
be perfectly round, perfectly straight,

and perfectly smooth. They are built

into the machine in a similar manner
to the pile shown in Fig. 3, but all

geared together and connected to steam

pipes. A machine may have from i ev-

enty-five to one hundred and fifty of

these rolls. The rolls here shown are

six feet in diamter, sixteen feet and six

inches in length and weigh between fif-

teen and sixteen tons each. These rolls

may be two rows deep or three or four,

and they may extend for any distance

along the floor of the mill according to

what grade of paper is to be made.

The pulp, as I was explaining, passes

through the first stages, supported by

the belt, but after becoming sufficiently

set to ho'd it. elf together the belt

passes out by another route and re-

turns to the place of beginning, leav-

ing the partly rolled pulp to continue

from one roll to another, each one mak-
ing it a little thinner and a little dryer.
These rolls are kept hot by the steam
which is continually circulating inside

of them, and this dries the paper as it

passes, but if there is the least uneven-
ness in the rolls it will show on the
paper. If a little sand hole happened
to be overlooked it would make a lump.
Of course the first few rolls would not
be quite so particular, as the later ones
would level off any defects if it was
plain rough paper that was being roll-

ed, but this is not always being done.

Some machines roll tissue paper, while
others are rolling card board. Some of

the paper is made of three kinds of

pulp, one on top of the other, so that
when finished it will be of a different

shade on one side from what it is on
the other and then have a filling

of rough stuff on the inside to prevent
the two outside shades from contaminat-
ing each other. From this it will be

seen that every roll mu.t be exact.

An inspection of the rolls shown in

Fig. 3 will reveal them polished to a

shine, even in the picture. This shows
expert workmanship on the part of the

machinist, but it also requires that the

castings be what 'they should be or the

machinist could not do his part.

In The Machine Shop

The castings as they are shown in

Fig. 2 are put in a lathe, and the end
shown on the one marked E-14 is cut

off until there is just sufficient metal
left to counter bore it and form a sock-

et as shown in the others. This part
of the roll was cast uppermost and
was intentionally higher than was
called for so as to allow for dirty iron

and to act as a feeding head.

While secured to the chuck of the

lathe, and revolving in the steady-rest,

which is the only way to hold it in its

present state, this end is cut and bored
as described, in order that it may fit the

head shown in the rolls Fig. 3. It is

then reversed and the other end faced

off and bored, after which it is drilled

to fit the heads which have been pre-

viously titted up. The heads are se-

curely bolted in, thus leaving the roll

ready to be put on the centers of an-

other lathe. The lathes required for

this work mu ; t be very rigid as well as

accurate, to avoid chatter while turning,

but rigid as they may be, and careful as

the machinist may be, it is impossible to

put the required finish on the roll with

a lathe tool.

Ground To a True Finish

When all that can be done with a

lathe tool has been done, the tool is put

aside and an emery wheel attachment

is brought into service. This wheel is

of the polishing variety and runs at

high speed, and is fed along while the

drum revolves, and when done the drum
is perfectly polished as shown in the

illustration, and in order to prevent the

least corrosion it is given a coating of

blue stain which makes the .nlish per-

manent. If the rolls should become
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rusted, they would no longer be perfect.

Molding and Casting

From the foregoing it will be seen
that, although the casting may appear
to be simple it should be sound. The
brand of metal used and manner of

melting are of prime importance, but
the method of making the mold and
pouring the metal into it are also im-
portant, while coupled to these is the
necessity of making the castings at a

profit. Another point to be considered is

that if one hundred and fifty rolls had
to be made for one machine and it took
two days to make a roll, it would be a

year before the castings would be made,
and there are few customers who would
wait for so long a time. Of course ma-
chines are not all so big, but any machine
would have seventy-five or eighty rolls,

and in order to get an order filled in

anything like a reasonable time it is

necessary to make each roll in a short
time.

To the left in the plan view Fig. 1.

will be seen two round pits sixteen feet

deep already spoken of. These pits are
made of concrete well reinforced with
iron and with binding hooks, which are
well secured into the concrete and pro-
jecting above the wall. These pits

might be considered as the flasks in

which the molds are made. The rigging
for making the mold is the same as for
any simple loam mold. At the extreme
bottom is a heavy cast iron plate about
two feet bigger than the roll that is to

be made. This only requires to be a
ring the size of the brick wall of the
mold but with a cross bar from one side
to the other in the center of which is

the step for the spindle. The first mold
can be built on the floor of the foundry
and chopped down into the pit when fin-

ished, but there is nothing to be gain-
ed by so doing, as it can just as well be
built in its place in the pit. The spindle
is plumbed into place and secured by a
temporary brace across the top and the
sweep board of proper shape to make
the straight wall and have a smaller sec-
tion at the bottom for core print. This
wall is swept up and loamed in the reg-
ular way frequently described in these
columns. The bricks can all be backed
up tight against the concrete wall When
the first one is done it has to be thor-
oughly dried before it can be poured, but
all the succeeding ones can be made in
the same mold by simply brushing off all

the loose dust and sweeping on a finish-

ing- coat of loam when the mold will be
as good as a new one. I say the brick
can be backed up against the concrete
wall, but this would only be in case the
job fitted the dimensions of the pit, but
in order to be able to make any size or
length of roll, round sections of flask
are used. These are piled on top of each
other until a sufficient height is reach-
ed, when the bricks will be built into
this made-up shell of a flask. Otherwise
the work is the same as though the bare
pit had been used. The outside wall of
a plain loam job can be used indefinitely,

but the inside or core is not so easily
done since a six-foot diameter roll would

shrink three quarters of an inch and re-

lieve itself from contact with the outer
wall but it would crush the core, and if

allowance had not been made to permit
of the core yielding it would crack the
casting. This coupled with the fact that
the inside is not straight but has two
internal flanges on which to fasten the
heads, makes it impracticable to do
otherwise than to rebuild the core on
each occasion, but by having extra
foundation plates for the cores so that
cores can be made ahead of time it is

quite handy to pour a drum every day,
as the heat of the brick will practically
dry the little bit of loam which has to

be added to- the outside wall each time.
All there is besides the outside wall "and
the core is to put a strap across the top
and bolt it to the outside wall to pre-
vent the core from moving and to hold
down against the little bit of upward
pressure which would be under the
flanges in the core. There is no gate
anywhere, excepting a number of pop
gates in the runner basin which is plac-

ed on the top. This basin covers the en-

thrown away by readers in United
States cities. This is the brief inner his-

tory of a great industry and the record
of Canadian enterprise and transporta-
tion.

The Chicago Tribune faced a sudden
newsprint shortage which demanded im-
mediate remedying if their readers were
to receive their newspapers- as usual, a

serious situation for any newspaper.
Canada was the source of its < newsprint
supply and an S. 0. S. was sent out to

the Abitibi Company at Iroquois Falls

in Northern Ontario.

The paper company passed the S.O.S.

on to the Canadian Pacific Railway at
North Bay and, as soon as they could be
collected, forty cars were despatched
over the Temiskaming and Northern On-
tario Railway through two hundred miles
of forest and plain to the mill. Their
arrival was eagerly awaited and in rec-

ord time the forty cars were loaded with
a thousand tons of newsprint, a goodly
cargo, but merely two days' output of

the giant plant. Away to the border
thundered seventy thousand dollars'

Group of finished semi-steel Dryers. These are loam eastings, cast on end in special casting
pits, of which there are two, one 8 ft. 6 in. dia., one 12 ft. o" dia.; both 16 ft. deep.

tire circumference of the drum and ex-

tends over to one side, away from the

blaze from the mold. The semi-steel

with which they are poured is melted to

a white heat to insure cleanliness and is

poured very hard. It drops the entire

depth of the mold but in such volume
that it acts like a cushion and does not
cut the mold. The casting is taken from
the mold as soon as it is set enough to

handle, thus givjng the mold a chance to

cool, sufficient to allow the molder to

work inside of it in the morning.

While paper making may not be to

any great extent connected with the

foundry business it is one of Canada's
greatest industries, and as I have just

shown, the machinery for producing it

represents a lot to the foundry. It will

therefore be of interest to note the im-
portance of the industry not only to Can-
ada but to the world. The following

narrative taken from the C. P. R. bulle-

tin, while primarily a boost for that

road, will give an idea of how dependent
the great publishing houses of the world
are on our paper production:

—

Forest to Newspaper in One Week
One week a stately growing tree

flourishing in the primal fastness of

some Canadian forest; the next, a news-
paper, quickly perused and carelessly

worth of embryo newspapers. This was
at five p.m. Friday, March 10th.

A "Special" Rushed Shipment Through
A fresh engine was awaiting the spe-

cial train when it reached the Canadian
Pacific lines at North Bay and it con-

tinued on its way taking precedence over
all but passenger trains and making, in

fact, fast passenger time. Latterly it

changed to the lines of the Michigan
Central and arrived in Chicago on Sun-
day afternoon March 12th, having ac-

complished the trip of 1,059 miles in

fifty hours. On Monday afternoon news-
boys were carrying a part of the ship-

ment about Chicago streets in the shape
of newspapers. Readers in the great
city received their papers just as usual,

little realizing how close they had been
to having the publication interrupted,

and without a thought the papers were
thrown away.

The wood which was pulped and latter-

ly became the paper to constitute this

expeditious shipment, had come to the

mill but a few days previous to the ur-

gent demand so that a spruce or pine
standing in stately dignity in a Cana-
dian forest this week, may, before the
next elapses, be in the wastepaper
baskets of a dozen cities of the United
States.
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New Process Secures Uniform Grain in Cylinder
Barrels Cast on Metal-Faced Cores. Uniform Crystallization Ob-
tained. Average Cost Reduction of 75 Cents Per Cylinder

Claimed for Metal-Faced Core Over Sand Core Method

IN
an article published in a recent

issue of Automotive Industries an idea

is advanced which can be used to good

advantage by foundrymen in other fields

than that of the automobile. Every

foundryman who has had experience with

chills knows that different results are

achieved by their use. They close the

grain of the casting, and they make it

harder. This is caused by the chill ab-

sorbing the heat from the melted metal,

thus causing the metal to congeal, or

set, before the combined carbon has had

time to free itself. A light chill on a

heavy casting will have very little effect

on it, because after absorbing sufficient

heat to bring it to the same temperature

as the casting, the casting still contains

abundant heat to anneal itself. Chills

made in proportion to the casting to be

chilled can be made to chill it to what-

ever extent is required—the heavier the

casting, the heavier the chill should be.

If a casting of uneven thickness is pour-

ed onto a chill of uneven thickness prop-

erly proportioned, the casting will be

chilled evenly. If a casting of uneven
thickness is made without chills, the

lighter section will be harder than the

heavier. If chills of proper thickness

are used on the heavier section the cast-

ing should be of fairly even texture, but
great care would have to be exercised in

always pouring at the same temperature,

and even then it would be difficult to

have a chilled portion with the same
grain as that poured in sand. With all

these points in mind it is easily seen

that to make a casting of uneven thick-

ness and have the metal of uniform hard-

ness the chill of uneven thickness would
be the logical plan. There are other ar-

ticles besides cylinders where uniform

metal is required, and there are other

cylinders which are of equal importance

with that of the automobile motor. How-
ever, the automobile cylinder is one Oi

the difficult jobs which the foundryman
encounters and any method which will

bring success in this class of work will

be watched carefully by the shrewd
foundryman engaged in any other line.

Following is the story:

In the recent description of the new
Buick models published in Automotive
Industries July 27, it was briefly men-
tioned that a new foundry process was
being employed in order to secure a uni-

form Brinell hardness over the entire in-

ternal bore of the cylinder. This process

was recently invented by T. P. Greehow
of the National Laboratory of Foundry
Engineers. This invention covers a

method to regulate gray iron mixture so

as to give a uniform hardness test from
the top to the bottom of the cylinder

barrel. It was found after a series of

tests on various mixtures that the

Brinell hardness number of the test

blocks would run at 235 or over on a

barrel sample, while at the section cov-

ered by the water jacket, it would
Brinell as low as 146. This, of course,

is due to the annealing action of the

thicker mass of metal, as well as the

core in the water jacket space of the

cylinder casting.

The variations of hardness found on
samples taken from different parts of

the cylinder castings indicated some in-

teresting variations. For instance,

Brinell tests taken on opposite sides of

the walls cut from between two barrels

disclosed the fact that while one cylin-

der in the pair gave a satisfactory hard-

ness test, the other was below the speci-

fication limit. At the same time, flanges,

bosses and other parts would be so hard
as to necessitate the slowing down of the

machine shop operations and the rejec-

tion of many cylinders that proved too

hard to machine even at the reduced

speed. The new method consists of

casting the barrels on metal-faced cores

and it is claimed that when finished,

these present a remarkably dense, smooth
surface, which indicates a uniform crys-

tallization brought about by a thorough
breaking up and even distribution of the

graphitic carbon. Such a surface is

also claimed to produce the best condi-

tions for lubrication. The illustrations

herewith show the core making details

which are followed to obtain the results.

In the sketch, Fig. 1, is the engine
cylinder casting of which Fig. 2 is the

jacket wall. The casting is shown of

irregular shape, illustrating the vari-

able distribution of the mass of metal

and consequent unequal heat retaining

capacity.

The cylinder casting is shown, Figs. 1

and 2, as embedded within the usual

sand molds 3, and containing a core 4.

In order to compensate for variations

of a mass of metal comprising the cast-

ing, the metal plates 5 are varied in

thickness throughout their extent. The
segmental face plates 5 are shown with

an offset or shoulder 7, thereby com-
pensating for the annealing condition

existing in the water jackets. To allow

for contraction of a casting and to

enable the face plate 5 to be readily re-

moved from the barrel, they are spactrl

about 3/16 of an inch apart.

In order to locate the face plate in

properiy spaced relation for embedding
in the core 4. the plates are provided

Fin. 2

Gasoline engine cylinder casting. Interior view of one room of the immense refinery of the
showing one end jacketed while the International Nickel Company, Port Colborne, Ontario. Showing

other is not. core box and chill. Note two thicknesses of chill.
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AVERAGE BRINELL OF BARRELS CAST ON
METAL FACED CORES AFTER FINISHED

MACHINE OPERATION.
Section under water Jacket 190
Section under exposed part 200

AVERAGE BRINELL OF SPECIAL SOFT
MIXTURE FOR EXPERIMENTAL TESTS.

Average Brinell under Water Jacket—Sand
cast 99

Average Brinell linder Water Jacket—Metal
faced core 179

This test was applied to two barrels, (one sand
core and one cast on metal faced core) of same
cylinder block. Note that Brinell test raised

from 99 to 179.
SPECIAL SOFT MIXTURE—ONE BARREL OF
PAIR CAST ON METAL FACED CORE. THE

OTHER BARREL CAST ON SAND.
Average Brinell under water jacket—metal

faced core 210
Average Brinell exposed part—metal faced

core 214
Average Brinell under water jacket—Sand

core 126
Average Brinell exposed part—Sand core. . 137

ANALYSIS ANALYSIS
SAND CAST METAL FACED

CORE
Silicon . . .

.

3.04 3.04
Sulphur . .

.

.093 .093
Phosphorus . .32 .32
Manganese . .73 .73

C. Carbon .47 .16

Total Carbon 3.14 3.14

with accurate marginal notches. 8; which
engages locating pins 9, in the bottom
of the halves of the core box 10. The
pins 9 project from the bottom of the

core box and receive the notches 8 of

the face plate on opposite sides. The
locating pins will leave depressions or

holes in the core upon its removal from
the core box. These holes are closed

by being filled with core sand.

To afford anchorage for the face
plate in the core, the interior faces of
the plates are formed with a number of

depressions as at 11. In addition the
face plates are formed with draft or
taper which further assists in holding
the plates in place and prevents them
from leaving the core while being handl-
ed.

After the barrels have been made the
cores are run into the oven for drying.
From the oven they are taken to the
core cleaners, brushed off and handled
in the usual way until they reach the
assembly. Just before being assembled
the face plates are quickly coated with
a special preparation that causes the

plates to leave the barrels easily, and
which gives them a perfectly smooth

COMPARATIVE BRINELL TESTS SHOWING
THE RELATION BETWEEN CYLINDER BAR-

RELS CAST ON METAL FACED CORES
Sand Cast Metal Faced

Top Bottom Top Bottom
170 187 196 196
166 187 196 196
156 174 202 196
163 179 202 196
143 179 196 196
143 187 196 228
144 183 196 228
146 187 202 212
163 183 207 212
183 196 207 217
159 192 212 212
163 196 207 217
166 207 217 212
179 196 207 207
170 207 207 207
166 192 207 192
166 179 207 207
159 202 207 202
153 192 202 202
163 IB? 202 196
159 183 207 196

Average Average
Top Bottom Top Bottom
160 189 203 206

In each of the above cases the metal cast

against sand cores was barely machinable, while
the metal cast against metal faced cores was
machined at productive speed.

O-

o-

o-

TOP
BOTTOM

i£2_

222.

BOTTOM

0-*.

'96 p

Ten 8

Fig. 3—The samples shown in Nos. 1 and 2 were cut from the
same barrel. Sample shown in No. 1 was cut from the section

of the barrel not covered by the metal faced core while No. 2
was taken from the section of the same barrel covered by the
metal faced core. It will be noted that the Brinell test has
been raised from a minimum of 140 to a minimum of 202. Nos.
3 and 4 indicate a wall cut from between two barrels cast
entirely on sand cores. It will be noted that while the Brinell

on one side of this wall representing one cylinder was very
satisfactory, the other side of the wall representing the other
barrel was not at all satisfactory as far as the Brinnell

hardness was concerned.

surface. This, special preparation, used

in coating the metal faced cores, plays a

most important part in giving the metal

its density, Brinell hardness and mach-
ability. An examination of the physical

structure of iron cast by this method
shows it to be identical with air furnace

iron. After casting the cylinder blocks

are taken to the "knock-out," where the

metal faced cores are removed without

an extra operation.

Experiments conducted with a view

of determining whether the time of re-

moving the core made any difference,

either in the density of Brinell hardness

of the barrels, proved this to be a mat-

ter of no importance.

It is claimed that the cost of making
a finished cylinder block on metal faced

cores averages, at least, 75 cents per

cylinder less than the cylinder cost on

sand cores, this difference being made
up by decreased cost of tool upkeep, in-

creased speed in reaming and machining,

and reduction of losses due to segrega-

tion, sand holes, leaks, etc.

Barrels cast on metal faced cores will

not ream off, as there is no line of least

or greater resistance due to variable

density and hardness in the barrel.

ANALYSES OF SAMPLES FROM ABOVE
SPECIMENS.
Sand Cast Metal Faced

Cores Cast On
1.90 2.39 2.16 2.97 2.99 3.20

.123 .138 .125 .121 .099 .107

.13 .13 .12 .13 .21 .14

.70 .69 .82 .52 .66 .67

.16 .37 .39 .10 .16 .07

2.97 3.17 3.10 3.02 3.27 3.17

Silicon .

Sulphur . ..

Phosphorus .

Manganese .

C. Carbon . .

.

Total Carbon

BE JUST

Act rightly and fairly. Don't take ad-

vantage of others. Neither allow others

to take advantage of you. Be just in

all your acts. Adopt the creed of the

"square deal." It lays a solid foundation

for success in any walk of life. Such

a foundation never crumbles. You can

go on and on and on building upon it.

It always pays in the end to be fair and
just.

AN EXPLOSIVE PIG BREAKER
A machine which merits more atten-

tion than it has received is a pig iron

breaker, which derives its power from a

small quantity of a safe variety of

sporting powder. The maximum pres-

sure of the gases is reached before the

hammer moves to do its work, owing to

the method by which combustion is reg-

ulated. Weighing only 2 cwt., the ap-

pliance is portable and is very simple in

construction. The base is not a fixed de-

sign, being capable of alteration to take

large sows. It consists simply of a plat-

form, raised 4 in. from the ground, on

which to slide the pig under the arch,

which supports the operating cylinder.

The hammer is cylindrical in shape, with

a ball end, and tapered at the top to

fit into the lifting plunger, which, by
sliding down a slot cut in the side of the

narrow portion of the cylinder, is made
to lift the hammer, ready for the next

break, after it has done its work.

The method of explosion is easily de-

scribed. Cases containing the charges are

fitted into a hole drilled through the

plate of the loading mechanism, and after

insertion the covering plate carrying the

detonating pin is moved over into posi-

tion. The release of a spring causes the

pin to detonate the charge, arrangements
being made for absolute safety in opera-

tion. The combustion gases separate tl ;

lifting plunger and the hammer, the

latter being propelled at a very high

velocity on to the pig, giving a blow suffi-

ciently powerful to break the hardest

variety. The downward movement of the

plunger drives the gases remaining in the

cylinder against the charge case, which
is thus ejected.

The method is one of speed, for the

whole operation occupies but a few
seconds. Operating costs are low, and
although only one break per charge is

claimed, one blow will generally cause
two or three breaks. The breaker is 15
in. high, 9% in. wide, and its base is 36
in. long.—Practical Engineer.
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Casting Aluminum Bronze for French Coinage
Aluminum and Copper, Two of Our Commonest Metals, if

Properly Mixed, Make an Alloy Which Closely Resembles Gold.

Being Light Makes It an Ideal Material for Coins

BEFORE the discovery that alum-

inum was the most plentiful of

the metals, it was used in con-

junction with copper in the production

of an alloy which had a very decided

resemblance to gold. This alloy was
known as Aluminum Bronze and was
used chiefly in the manufacture of

watch cases and certain kinds of jew-

elry.

During the last few years it has

been demonstrated that there is more
aluminum in the crust of the earth

than any other of the metals. Extract-

ing it from the earth and refining it

took a lot of study and experimenting

before it could be considered as a com-
mercial success. Now aluminum bronze,

which was formerly recognized on ac-

count of its beautiful appearance, only,

has proved itself to be one of the most
useful of alloys. Its tensile strength

when properly mixed is very high, and
its wearing qualities are difficult to

surpass. It is used for heavy-duty
gearing where it is called upon to do

double duty in resisting wear as well

as shock. But with all of these useful

qualities, it still retains its beautiful

appearance, and being among the light-

est of alloys is an ideal material from
which to make coins. It has its draw-
back, however, in that it is a difficult

metal to keep from oxidising while in

a molten state. This, of course, is the

fault of the aluminum content which
makes equal trouble when pure, as be
ing light in weight it has not the weight
required to keep the dross floating and
the only means of getting clean cast-

ings is to keep the oxide on the surface
where it formed and not let it get mix
ed through the melted metal.

The following article taken from "En-

gineer," will be read with interest as it

not only tells how the French chemists

got over the trouble in making coins

but explains a method which could be

used to advantage in many other types
of casting. Following is the story:

—

New French Aluminum-Bronze Money
The decision of the French govern-

ment to replace the paper money notes

at present in circulation with small

golden-like coins of aluminum-bronze,
calls attention to this new monetary
metal. It is new in the sense that it

is only just about to make its public

appearance, though chemists and en-

gineers were busy experimenting with
it long before the war. Indeed, so far

back as half a century Sainte-Claire

Deville, recognising the brilliant future

before this new alloy of aluminum,
justly surnamed it the "French metal."

Coinage metal, to be satisfactory, must
fulfil certain conditions. It should be

smart in appearance, virtually rustless,

and difficult enough to manipulate to

discourage the counterfeiter. Further-

more, in quality of resistance and value.

a light metal is preferable to a heavy
one. It should be easy to roll, yet suf-

ficiently hard, must be able to resist

attacks of the air, of the damp, of acids',

of salts, and in particular must not

change color near the sea. The new
aluminum-bronze coins are said to fulfil

all these varied and exacting conditions.

So far back as 1909, the French Min-
istry of Finance set up a Commission,
at the head of which was M. Voille. to

propose a likely metal to replace the

old coins then in existence. M. Henri Le
Chatelier, one of the members of this

Commission, asked an engineer who
specialized in the question of alloys, P.

H. Gaston Durville, to prepare him
bronzes of aluminum which should ap-
proach as near as possible to the metal
of Sainte-Claire Deville, in order to try-

it from the monetary point of view.
This skilful technician met with the
greatest difficulties in solving the prob-
lem, but having founded, in the follow-

ing year, the Society of Alloys and
Forgeable Bronzes, he continued his re-

searches on a larger scale. At length,
with the aid of the chemist Hanriot, he
succeeded in producing industrially a
type of very hard alloy in the form of

blank coins ready for the operation of

stamping, and in September, 1920, M.
Bouvier, Director of the French Mint,
resolved to adopt aluminum-bronze to

replace the dirty little notes now in cir-

culation.

M. Durville is now preparing homo-
geneous ingots possessing a pretty

greenish-gold color which can be polish-

ed as well as the hardest steels. One
of the chief difficulties to be faced was
the inclusion of scoria, air bubbles and
other oxidised bodies when pouring the

ingots. To overcome it, M. Durville in-

vented and patented, in 1913, the ap-

paratus herewith illustrated. It is

composed of an ingot mould 1 and of a

pocket or ladle 2 rigidly connected with

each other by a communicating canal 3.

These three elements, 1, 2, and 3, are

kept in a straight line once they are

brought together. The ladle and the

canal are lined with a refractory mater-
ial 4.

At the factory at Mouy-Bury, where
the Society of Alloys and Forgeable
Bronzes employs the Durville method,
the alloy is melted in a crucible, its free

surface oxicVses and becomes covered
(Continued on next page)

Fig. 1 Shows the three sections of the apparatus together with the refrac tory lining. Figs. 2 5 show the different position of the metal until it

arrives in the ingot mold.
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Apprentice Course on Brass Foundry Practice

Yellow Brass Usually Considered a Cheap Mixture, But if Copper
and Zinc Are Mixed in Proper Proportions, Greater Tensile

Strength is Secured Than From Copper and Tin

By F. H. BELL

WE have already seen that copper

and tin, while forming most of

the good varieties of bronze is

also the oldest known alloy, since many
prehistoric castings have been made from
this alloy. Zinc, we learned, also alloys

with copper and makes a useful composi-
tion known, familiarly, as brass. Bronze
always seemed to have an air of im-
portance, but the name "brass" always
seems to savor of "cheap." This is a

feeling which people have learned to re-

spect, that when a brass casting which
does not require many good qualities is

ordered, yellow brass composed of two
parts of copper to one part of zinc is

expected. This kind of brass was good
enough for ornamental work or where
rust could not be allowed, but it was
not very strong; had very poor wearing
qualities and was not very high as an
antifriction alloy, but like so many queer
things in chemistry, a very little change
in the formula, and that change in the

opposite direction from what would be
expected, makes a vast difference in the

constitution of the resultant alloy. For
instance, zinc which is, by itself, a hard,

brittle metal and has always been used
because it is cheap, if used in a very
slightly increased quantity over the yel-

low brass formula will increase the

strength of the alloy beyond anything
which can be produced with copper and
tin. Three pounds of copper to two
pounds of zinc makes an alloy known as

Muntz metal, and whereas the very best

possible results which can be obtained
from copper and tin would be about fifty

thousand pounds to the square inch,

Muntz metal has a tensile strength of

sixty thousand pounds to the square
inch, which is to say if a bar of Muntz
metal an inch square is hung from one
end it will sustain a load of sixty thous-

and pounds, or in other words 30 tons.

Thus while copper and zinc make a

cheap mixture, which has few outstand-
ing qualities to commend it, it has one
feature in which it excels—strength, if

mixed in the proper proportions. This

material goes by various names and is

sometimes mixed with small amounts
of other metals and still known as

Muntz metal. Zinc, while a deoxidizer

to other metals, is not free from oxygen
when used as a leading metal itself and
requires some other deoxidizer to purify

it. Probably the best material is mang-
anese.

Manganese is a metal, but as such it

has no uses in its pure state, and is only

useful on account of its effect on other

metals. It is of a grayish-white color,

hard and brittle. It alloys readily with

iron, and is generally produced as an
alloy of iron in the form of ferro-man-
ganese, which is usually about 20 per
cent, iron and 80 per cent, manganese.
It is present in a small percentage in

all grades of pig iron and is used ex-

tensively in the steel industry. It can,

however, be separated from the iron and
run into a mass by itself, in which case
it will be heavily charged with carbon,
unless the electric furnace can solve the
problem of carbonless manganese. At
any rate if manganese is to be used in

the non-ferrous metal foundry, and no
iron is required in the mixture, it is

advisable to purchase manganese-copper
which is prepared on purpose for the

brass foundry. This is composed of 70
parts copper and 30 parts manganese.
This mixes readily with either brass or
bronze, and if used to any considerable
extent will make the alloy hard. If

manganese is mixed with Muntz metal to

the extent of one-half of one per cent,

it makes a sound homogenous casting
which is exceptionally woll suited for

heavy duty work, particularly propellor

wheels for sea-going steamers, since the

salt water does not corrode the alloy.

An alloy which might be better in

some respects, for this work, consists of

copper, 54 parts; zinc, 40 parts; tin, 2 x
/4

parts; and manganese, 3% parts. Man-
ganese has a similar effect on brass' to

what it has on steel, while making the

casting hard, and adding greatly to its

tensile strength, it can be bent and re-

bent without breaking it. This char-

acteristic makes it ideal for propellors,

as a blade may strike a rock and be
bent, whereas it might otherwise be

smashed or else, by being unyielding,

cause much damage to the engine. The
blade may afterwards be put back in

shape and be as good as new. A much
lighter wheel can be made from man-
ganese bronze (which is the recognized
name of this material) than would be
practicable from the best gunmetal
bronze.

Any combination of metals containing

manganese is known as manganese
bronze, since manganese is the material

which gives it its distinctive characteris-

bic . Thus, a mixture containing 83 per

cent, copper, 7 per cent, tin, 5 per cent,

zinc and 5 per cent manganese makes a

strong, and hard bronze which is well

suited for heavy gearing, journal bear-

ings, etc. This bronze would be superior

to the former in some respects, as it

would wear better and probably have
better anti-friction qualities but it would
not have as high tensile strength. It is,

however, not very common practice to

use manganese in connection with tin

and copper mixtures, as it is quite a

lot of trouble and is not thought to have
any advantages over some of the more
easily produced alloys, but it is worth
knowing since many valuable discoveries

have been made recently in non-ferrous

alloying just through experimenting.

Iron has been successfully mixed with

brass, by mixing in aluminum to drive

off the carbon which invariably accom-

panies iron but which will not mix with

copper. This is usually introduced in

the form of tin plate scrap which is

simply sheet iron coated with tin. When
using this, allowance must be made for

both the tin and the iron. Iron, in the

most minute quantity has always been

considered as detrimental to brass be-

cause, containing carbon, it would not

mix, but would make hard spots which

would resist any machine tool, and would,

of course, be ruinous to a shaft if used

in a bearing. By the introduction of

aluminum this trouble is overcome, and

good journal bearing can be made from

scrap brass containing particles of iron,

but brass containing aluminum can not

be depended on for anything which has

to stand pressure, as it is apt to be por-

ous.

CASTING ALUMINUM BRONZE
(Continued from previous page)

with a film of alumina, which protects

the parts of the bath below it from

further oxidation. Once the alloy is

melted the pouring must be effected

without the slightest agitation. From
the crucible the alloy is poured into the

Durville ladle, which is then rapidly at-

tached to the ingot mould. The whole

apparatus is then tilted, as shown in

Figs. 1 to 6, and the molten mass flows

gently from the ladle into the four di-

visions into which the ingot mould is

divided. As will be seen, the surface of

the liquid bronze is kept horizontal

throughout the operation. The alloy

occupies successive positions without

the least jerk, until it arrives at the in-

got mould, where it solidifies. Its

passage from one to the other is accom-

plished gently and evenly in spite of

the rapidity of the flow. As soon as

solidification has taken place the in-

gots are withdrawn, as shown in the

right-hand engraving.

The aluminum-bronze leaves the fac-

tory at Mouy-Bury in the form of rect-

angular plates, each one weighing 60

kilos, to 70 kilos., which are then reduc-

ed to strips from which the coin blanks

are stamped.
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Business Papers Have Inspiring Field for Service
Their Duty to Preach Gospel of Progress Through Common Ef-
fort and Thought—Bring Business Man Into Touch With National
Problems—Supply Him With Facts for Sound Conclusions

THAT they have a great and in-

spiring opportunity for service;

that they are - in a position to in-

fluence business thought and to direct

it into proper channels; that they can
bring home to industries their depend-
ence upon each other, and their interest

in the progress of the country as a

whole—these were the duties and re-

sponsibilities which Lewis E. Pierson,

chairman of the Board, Irving National
Bank, declared business papers must re-

cognize in any united effort looking to

better business. It was, in fact, on this

question of unity that he addressed edi-

tors of American and Canadian busi-

ness papers recently at their annual
convention in New York.

"Over a period of seven years," Mr.
Pierson said, "business operated under
conditions which were unhealthy because
they were temporary and abnormal.
The long period of expansion established

false standards for labor and capital

alike, and the abrupt transition to the

depression of 1921 bred discontent and
dissatisfaction among labor, and induced
caution approaching timidity among in-

dustrial and financial leaders.

Encouraging Reaction

"Perhaps never in our history was the

change from prosperity so sudden or
severe.

"Examination of the facts and figures

now available for the present year shows
an encouraging reaction. Turn to the

reports of industrial earnings, to the

volume of business done, to bank loans,

to investment buying, to stock prices, in

short, turn to whatever index of events
you please and you will find that the

present year has shown a distinct and
encouraging improvement over the cor-

responding period of 1921.

"Then compare the results for 1922
with the results for the pre-war year of

1913 and the conviction is borne home
that this country, after the vicissitudes

of the war, is establishing herself on a

new normal level of prosperity which in

many respects is above the pre-war level.

It is true that in some instances profits

are still lacking, but wherever the ques-

tion of expense and overhead has been
intelligently handled, our industries are

either showing profitable operation, on

a basis equal to or above the pre-war
standards, or indicate that they are ra-

pidly working into a position where
profits will come shortly.

"Do not misunderstand these indica-

tions or these results as the precursors
of a sudden revival of boom times. Do
not imagine because we have success-
fully weathered one storm that the need
for caution and patience has passed."

The speaker maintained that, in spite
of the fact that the air was full of
panaceas which proposed to solve ex-
isting problems and bring the world to
a plane of greater prosperity, the man
or nation that relied for a cure-all on
anything but work, patience and still

more work, was headed for disappoint-
ment.
"To make that work more effective

should be the common aim. We can-
not legislate our business into a state
of blissful prosperity, but we can, and
should endeavor to improve, wherever
possible, the machinery of business. In

that endeavor the first object should be
to stabilize our business processes.
"The nearer we can come to a situa-

tion where our industries will proceed
on a settled, and established level, and
where the inter-relation of the various
factors of our national business will 1

thoroughly fixed and universally under-
stood, the better we shall be equipped
to meet and deal with whatever new
situations may arise.

"Sudden bursts of good times followed
by abrupt periods of depression are not
calculated to increase the real prosperi-

ty of a nation. They indicate that

there is something wrong with the pro-

cesses of national business and argue a

weakness in the nation's economic
structure which should be corrected.

Business on More Even Lines

"If we can arrange our affairs that

the chart of national business will show
a more even line, if we can fill in the

hollows, and make the peaks less

abrupt, it will be possible to plan our
progress more intelligently and execute

our program more surely.

"The business man has come to realize

that the more evenly business is con-

ducted, the better it is for everyone.

And the obstacles to that orderly pro-

gress spring from a common source.

Cast back over the causes of depression,

over-production, strikes, ill-advised leg-

islation, reckless competition, and you
will be led to the conclusion that most
of our difficulties proceed from the fail-

ure of the country as a whole to secure

a thorough understanding of our na-

tional problems or from the inability or

unwillingness of various sections and
classes of the body politic to work to-

gether for the common good.

"The farmer, for instance, in seeking
legislation which will give him higher
prices for his wheat, is too apt to for-

get that this immediate advantage may
react upon him in the higher prices

which the industrial labor, which eats

his wheat, must have for the products
of the factory.

"The labor which advances its rate for
building construction pays higher rent
for its own quarters.

"The railroad worker seeking an in-

crease in wages, thinks only of the im-
mediate gain, without pausing to con-
sider that he is at the same time in-

creasing the price of every commodity
that he uses, which the railroads trans-

port.

Better Mutual Understanding

"Our greatest need, then, is for
a better knowledge, a better under-
standing of each other's difficulties,

of the underlying economic laws which
regulate all business, and a greater
readiness to work for the general good
as the surest means of promoting indi-

vidual welfare.

"If we can reach a point where there

is general agreement on our national

problems, and where we can bring th

full force of an intelligent public opini-

on to the solution of these problems, we
can stabilize our national business.

"If we can secure a crystallized na-
tional thought which will not hunt for

vague panaceas, for prosperity through
legislation, for any of the artificial ex-

pedients which attempt to over-ride the

inexorable laws of economics, but in-

stead will seek progress through intelli-

gent effort and moderate but steady
gain we can look confidently to the fu-

ture.

"In the creation of this national at-

titude, the business papers have a

great and inspiring opportunity for ser-

vice. Reaching, as they do, the indus-

tries of the country, they are in a po-

sition to influence business thought and
to direct it into proper channels. They
can bring home to our industries, their

dependence on each other, and their in-

terest in the progress of the country as

a whole.

"Week after week, and month after

month, they can preach the gospel of

progress through common effort and
common thought. They can bring the

business man into touch with all the

national problems which affect him pro-

foundly though indirectly. They can
supply him with the facts which will

enable him to form correct conclusions

not only on his own business but on the

business of the country as a whole.

"Finally they can throw their great

influence toward the achievement of

industrial understanding which will do

for industry what the Federal Reserve
system has done for finance.

"Until the creation of the Federal Re-

serve System the country was torn from
(Continued on page 27)
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Interesting Talk on Metallurgy of Semi-steel

McLain System Described—Effects of Carbon and Manganese,

Scientific Melting, Potentialities and Merits of Properly Mixed

Iron and Steel—Nomenclature, Development, etc.

By DAVID McLAIN

READERS of Canadian Foundry-
man will remember that at the

Foundrymen's Convention at

Birmingham, England a few months ago,

one of the chief speakers was Mr. David
McLain of McLain's System Inc., Mil-

waukee, Wis. Mr. McLain's lecture was
widely and favorably commented on, as

well as being published in full in the

British trade papers. Canadian
Foundryman has been fortunate in se-

curing the entire lecture together with
the eight micrographs, which show the

points referred to in the talk. Follow-

ing is the lecture:

Lecture delivered by David McLain at

the British Foundrymen's Convention in

Birmingham, England, June 1922.

The author may be thought to be pre-

sumptuous and egotistical in daring as

an American to address Britishers on

the science of melting iron and steel or

wrought scrap in cupolas, as some have
been doing it successfully for years, but
please remember there is no more elec-

tricity in the world to-day than there

was years ago, and until someone recog-

nized the law by which it could be made
of service, we knew but little of it. To-

day the world is lit up by it. Just so as

with the laws governing the science of

melting steel scrap in cupolas, it took

someone to prove that (1) steel scrap

will not reduce total carbon; (2) steel

scrap will not cause hard spots; (2) man-
ganese is not a hardener; (4) high blast

is. not required; and although the author
demonstrated all this twenty or more
years ago, many writers to-day still

claim steel will reduce carbon, and that

is. the main reason for the author's pres-

ence in Great Britain.

Writers for technical papers have ad-

vised foundrymen that it is necessary
to use cold-blast pig, Hematite pig, cer-

ium, titanium, vanadium and other al-

loys if they want to make quality cast-

ings.

Others have also been advised to melt

iron in the electric furnace, the air

furnace, and the open hearth furnace,

and that quality iron, semi-steel and
steel can be made in the electric furnace

from cheap borings and turnings, but

the cupola, in the hands of competent
operators, can produce quality metal

using steel and wrought scrap and other

materials.

The cupola is considered a mysterious

piece of equipment by many, who com-

pare it to a bucking horse. They pose

as authorities, but they "let George do

it," and if the metal is good they take

the credit but if it is of poor quality

they blame George for it.

We believe this subject should be dis-

cussed to a satisfactory conclusion, as

engineers and foundrymen throughout

the world are guided by writers who
should know that good semi-steel of V2

inch section is stronger and will resist

hydraulic tests better than the average

gray iron of 1 inch section.

Initially it may be as well to submit

a few facts concerning the absorption of

carbon by the steel from coke. When a

boy, the author learnt that steel absorbed

carbon from a facing sand containing

coke. Open hearth steel of .20 to .30

per cent, carbon poured in gear blanks

made of this facing- were considerably

higher in carbon on the exterior than the

interior.

Taking advantage of this knowledge,

the writer made tramcar wheels, using

this coke facing on the tread, and after

outwearing several sets of gray iron

wheels, a large order was placed for

similar wheels, being designated on the

specifications as "chilled steel wheels."

A steel rod in a blacksmith's fire show-

ed signs of melting one day, and inves-

tigation proved that the rod had been

in the fire frequently, absorbing car-

bon each time, until eventually the

melting point was loweum to that of

gray iron.

The ancients learned that a lump of

iron ore thrown on an open fire, heated

to redness and hammered, would develop

into a spongy mass of iron that could be

hammered to form implements of war,

-and modern chemists have analyzed

swords made by the ancients, finding-

there was a 1 to 2 per cent, carbon pres-

ent, this proving conclusively that

wrought iron or steel will absorb carbon
when heated in the presence of a car-

bonaceous fuel, so the writer experi-

mented with coke and steel scrap in cu-

pola mixtures, and was agreeably sur-

prised to learn that steel will absorb up
to 3 to 5 per cent, carbon, depending on

the melting conditions. Synthetic pig

iron would be impossible except that the

steel turnings absorb carbon from the

coke.

Making semi-steel, like other things,

depends on knowing how. Take Had-
field's process of producing manganese
steel. Without his formula and instruc-

tions, the "man in the street" could not

make it. The author has met many who
tried to make manganese steel, but fail-

ed in the attempt. Should manganese
steel be condemned on that account?

Similar conditions exist with semi-steel.

Some people try to make it without the

proper instructions, and the resultant

metal being full of hard spots or blow-

holes, they condemn semi-steel. One
converter steel founder may make good
steel using 60 to 90 per cent, steel scrap,

because he knows how to melt it and
control the sulphur, while his competi-
tor may use 50 per cent, pig iron and
still be unable to meet the specifica-

tions.

Rapid Advance in Metallurgy

For 50 years previous to the time it

was discovered that carbon is absorbed
from coke when making semi-steel, very
little progress was reported by gray iron

foundrymen.
The greatest developments in gray iron

foundry practice are traceable to the

introduction of steel scrap in cupola mix-
tures and common sjense methods of

mixing and melting; in fact, to one like

the author, who has been on the firing

line for approximately half a century it

appears as. if there has been 100 years'

advancement within the past quarter

century.

False Claims. — Many text-books,

whether by technical or practical men,
have maintained that steel reduces car-

bon. Chemists and metallurgists and
practical foundrymen have at times

agreed that (1) steel causes hard spots;

(2) will not mix with iron; (3) is not

a good thing to use; (4) requires a high-

er melting temperature, and that (5)

manganese is a hardener. The use of

steel in cupola mixtures was questioned

on all sides but we learned that carbon

will be absorbed from fuel by the steel

up to the saturation point, and that

manganese above a certain point aids in

increasing the saturation point of iron

for carbon.

The author has had hundreds of

analyses made of both gray iron and
semi-steel to learn whether there is less

total carbon in semi-steel compared with

gray iron, but there is not sufficient evi-

dence to substantiate the claim that

steel will reduce carbon.

Carbon Acts as a Medium

As carbon acts as a medium through
which the other elements work, we do
not try to remove it from iron, but

learn to regulate it by studying the

effects produced by silicon, sulphur,

phosphorus and manganese. Study the

effect of high and low blast on the car-

bons, and we use this knowledge to ad-

vantage when calculating mixtures for

different castings that require softness,

strength, fluidity or chill.

In melting iron in the cupola, carbon
will be absorbed from the fuel when a

mild blast is used, and the amount ab-

sorbed will depend on the amount of the
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carbon in fuel, the power of material to

absorb carbon, and the temperature at

which iron is melted.

This point alone should enable the stu-

dent to realize the importance of becom-
ing- thoroughly alive to cupola operation.

When poor coke and high blast are used

carbon is lost, and as the total carbon is

lowered, combined carbon increases in

proportion to this loss.

When melting steel for cupola mixtures,

high carbon coke is used for fuel. Coke,

of course, can also be used in crucible

melting, but in this practice the metal

does not come in contact with fuel, there-

fore does not absorb carbon from it. On
the other hand, steel melted in the cu-

pola comes in intimate contact with the

fuel, and owing to the very low percen-

tage of the different elements in the

steel, it has a strong affinity for them,

particularly carbon.

When steel is heated to redness it be-

Micrograph No. 1—Thick end of wedge No.
1—Cast iron.

gins to absorb carbon from the coke, and
will continue until they both become in-

candescent when the carbon may be 5

per cent.; consequently, it automatically

increases the temperature of the melt-

ing zone above that of the highest tem-
perature necessary to melt gray iron,

and blends with the balance of the mix-

ture.

While it is claimed that the cai'bons

are the predominating elements in iron

castings, it is impossible to produce chill

castings with high silicon, say, 2.75 per

cent.; in fact, the skilful metallurgist

insists that silicon be 2.00 per cent, or

less to produce a very thin chill known
as a "skin" chill on light castings.

The results of thousands of tests, both

physical and chemical, lead one to be-

lieve that silicon is the controlling ele-

ment, although sulphur, phosphorous

and manganese play their parts along

with the length of time the casting is

allowed to cool in mold—all of which

have a decided influence on the ultimate

proportions, of either graphite or com-

bined carbon.

Keep and others claimed that the car-

bon in liquid cast iron is all in the com-
bined form, but this, as Veil as the claim

that steel scrap, when added to cupola

metal, will reduce carbon, did not appeal

to the author.

Condition of Carbon in Liquid Cast Iron

Keep claimed that graphitic carbon is

only precipitated from the combined car-

bon by slow cooling, but the author has
poured castings 1/16 to % inch thick of

2.75 per cent, silicon iron, when the

metal sets or freezes almost instantly.

If carbon in liquid iron is all combined,

one could hardly expect a precipitation

of the graphitic carbon instantaneously,

but analyses proved that the carbon

was practically all in the graphitic form,

consequently the castings were soft.

On the other hand, take a 1.75 per

cent, or less silicon metal—pour it into

castings 1/16 to V» inch, and the cast-

ings are hard with .50 or more per cent,

combined carbon. It might be reasoned

that the higher silicon iron may not

have set as quickly as the lower silicon

iron, but it is a well-established fact

that the lower silicon iron will produce

hard castings of thin sections, while the

same sections poured of higher silicon

will produce soft castings.

There is no graphitic carbon in steel

or white iron because there is very little

silicon, so no doubt Keep referred to

steel or white iron—not gray iron—when
he made the remark that the carbon was
all in the combined form.

Semi-steel is the connecting link be-

tween iron and steel—combining the

fine-wearing qualities of iron with a ten-

sile strength of 19 to 23 tons when using

30 to 50 per cent, steel scrap in medium
and heavy sections and we justly claim

it is one of the most valuable products

of the gray iron foundry.

Merits of Semi-Steel

Next to monkeys, man is trie greatest

imitator, so he watches other men
charge steel scrap in the cupola, returns

to his shop and does likewise, but not

knowing the laws governing the opera-

tion he makes a mess of it. If the cast-

ings are passable, perhaps soon he is

claiming to make semi-steel using half

steel scrap.

Now this half-steel claim recalls the

story of the man who made a fortune

through his famous rabbit pies. A com-

petitor started, but his pies were not so

good although he sold large quantities.

One day a friend asked him what he

was using, and he said, "horse meat

and rabbits." "Why," his friend said,

"rabbits are very scarce, how do you

manage it?" "Oh! I use a 50-50 mix-

ture." "What?' his friend said, "half

horse meat and half rabbit?" "Oh no, 1

rabbit mixed with 1 horse." And that

about hits foundrymen who claim to use

large percentages of steel.

It is only those who recognize the

laws of good melting, the merits and

advantages of semi-steel, and place

themselves in harmony with them, who
share the commercial benefits of strong,

clean, homogenous castings and mini-

mum losses—the delight of every true

foundryman and engineer.

When properly made, semi-steel ex-

ceeds in both temperature and fluidity

any other mixture melted in the cupola.

The oxidation of the steel when melt-

ing scientifically is scarcely perceptible,

and when steel is heated in the presence

of coke it begins to absorb carbon from
the coke faintly at low temperature,

but as the temperature is increased and
the steel and coke become incandescent,

the steel absorbs large percentages of

carbon and no longer is the steel of com-

merce, but a highly carbonized metal,

and will melt before the pig iron in the

same charge.

The use of steel in cupola mixtures

was questioned on every side—but all

such theories were exploded when it was
proved that carbon would be absorbed

by the steel up to the saturation point,

and that manganese above a certain

point assisted in increasing the satura-

tion point of iron for carbon, as steel

fuses perfectly and it has a strong affin-

ity for carbon, silicon, sulphur, phos-

phorous, and manganese—proving to

the metallurgical world that steel im-

proves the product and that a new prin-

Micrograph No. 2—Thin end of wedge No. 1.

ciple was discovered and applied with

astonishing results.

Semi-steel is made in the same cupola

—in the early or last part of the s^me

heat with ordinary iron mixtures—no

extra coke, special appliances, fluxes,

or new equipment are necessary.

Mixtures may contain 30 to 40 per

cent, steel on the bed charge—then fol-

low with 20 to 25 per cent, steel—or be-

gin with a small percentage of steel and

finish with a large percentage. Flexi-

bility of operation is only one of the

many advantages of semi-steel.

Development of Semi- Steel

There is no subject so interesting to

the foundry world to-day as semi-steel,

and while a great many are trying to

improve their product, they cannot be-

lieve that scientific principles govern

the ultimate results,—even before the

materials are charged into the cupola.

The object of this article is to give

some plain truths about semi-steel. Many
of the statements deal with historical

facts dating back 50 years, while many
points set forth may be disputed.

For 50 years or more foundrymen have

added steel to iron in the ladle, while

comparatively few melted slight amounts

of steel in the cupola.

A patent was granted in England more

than 50 years ago on a cupola mixture

which contained only 10 per cent,

wrought scrap. Major McDowell was
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quite successful in using steel scrap in

castings of heavy section, but up to 1902
or 1903 the author could find no record

of any man having used large percent-

ages of steel in castings of light section.

The author perfected his formula of

using large percentages of steel in light

sections, and thus developed what he be-

lieves is a new metal in 1903—and in-

stead of giving it a fancy name, called

it "semi-steel."

The author does not claim to be the

first man who used steel in cupola mix-

Micrograph No. 3—Intermediate position,

wedge No. 1.

tures but no previous record has been
found relating to the successful use of

large percentages of steel scrap in cast-

ings of light section, and he has taught
his process to foundrymen in various

parts of the world since 1903.

Nomenclature

The name "semi-steel" has been abus-

ed for years, and will continue to be

abused as long as men are satisfied with
a mere superficial knowledge. A mis-

applied and misapprehended term is

sufficient to give rise to fierce and in-

terminable disputes; the term "mis-

nomer" has often turned the tide of

popular opinion; and while various auth-

ors have tried to place semi-steel on the

list of misnomers, still the very fact

that semi-steel was specified for shells

by the Allied governments has placed it

as a standard for foundrymen every-

where.
Many claim there is no such thing as

semi-steel—that the steel loses its iden-

tity and is only gray iron. They forget

that pig iron is used to make steel, and
while the iron loses its identity, they
call the resultant metal "steel."

Foundrymen and engineers have also

been advised "cast iron is cheap, and
heterogenous, therefore use heavier sec-

tions." This dictum has many follow-

ers, who are led to believe one standard
mixture should be used for the entire

heat, whether castings are light, med-
ium or heavy.

Microphotographs of Wedges showing
Fallacy of Casting Different Sec-

tions from One Grade of

Metal

An experiment which the author be-

lieves will prove of great interest to

foundrymen is what is called the "wedge
test." A pattern is made 16 inches long,

2 inches square on one end, tapered to

a feather edge 2 inches wide similar to

a wedge. A few are molded and cast

from several different mixtures, which
correspond to the metal poured in var-

ious castings. The wedges are broken
at sections which correspond to different

sections of castings and the fracture

noted. It will prove that it is a serious

mistake to pour castings of different

sections of one mixture.

It is learnt that the metal of %, 1 or"

l^-inch thickness produces a satisfac-

tory structure for certain castings that

require density to resist air, water or

other pressure, it is well to have
analyses made of the casting and dupli-

cate mixtures for future work of that

character.

To prove the importance of suitable

mixtures for various sections, the author
cast three wedge test bars 16 inches

long, 2 inches square at large end, taper-

ed to a thickness of 3/16 inch. Table 1

gives the analyses of mixtures, and it

will be noted that one is a straight gray
iron mixture and the other two semi-
steel containing 10 and 5 per cent, steel,

respectively.

Table 1—Analysis of Test Wedges
Wedge
No. Material Si S P Mn
1 Gray iron 2.50 .116 .70 .50

2 10 p.c. semi-steel 2.25 .116 .53 .53

3 25 p.c. semi-steel 3 00 .085 .40 1.05

These wedges were examined under
a high powered microscope and micro-

photographs made of each at the larg-

est end, 2 inches square, and the thin-

nest section, approximately 3/16 inches.

Microphotograph No. 1 was taken
from the 2 inch square end of cast iron

bar.

The massive black flakes are graphite;

the black hair-lines or network are

boundaries of white ferrite (pure iron)

grains which form the main body or

matrix. Here and there are islands of

phosphide eutectic, which somewhat re-

semble a herring-bone structure.

Microphotograph No. 2 was made from
the same bar as No. 1 at the extreme
end where the metal is as cast approx-
imately 3/16 inch. The magnification

of No. 2 is the same as No. 1, but can
one imagine it being of the same chem-
ical analysis?

The light constituent is cementite with

dark patches of pearl ite. The metal was
very hard and brittle; in fact, it was so

hard that on the very thinnest edge it

was partly chilled.

Microphotograph No. 3 was made from
the same bar as No. 2 at the section

where the white chilled part appeared
to be mingling with the gray.

Microphotograph No. 4 was taken
from the 2 inch square end of the semi-

steel, 10 per cent, steel, wedge. While
the, silicon and phosphorus are some-
what lower than in the gray iron wedge,
the black graphite carbon flakes are not

so large and are surrounded by white
ferrite, the latter bounded by a dark
gray main body or matrix of pearlite.

Here and there are small segregations

of what appears to be manganese sul-

phide.

No 5 is a thin section of the same bar

as No. 4—the extreme light end of

wedge.
The light . constituent is cementite,

combined carbon, Fe,C. The dark con-

stituent is pearlite.

No. 6 is the same metal as Nos. 4 and

5, but at a point where metal was chilled

and the white blends into the gray.

Light constituent is cementite; dark

is pearlite.

No. 7 is taken from the heavy end of

semi-steel, 25 per cent, steel, wedge.
Compare this with No. 1 and note the

difference in size of black graphite car-

bon flakes. The light patches at bound-

aries of plates are cementite, not en-

tirely broken up. The main body of

dark gray is matrix of pearlite.

It must be understood that the author

does not advise semi-steel of this

analysis for castings 2 in. thick, but in

carrying out the main idea of showing
structure of metal at different sections,

it was considered best to include semi-

steel of 25 per cent, steel.

Microphotograph No. 8 was made from
the same bar as No. 7 at the extreme fur-

thest end, and metal is of the same
analysis.

The light constituent is cementite;

dark constituent is pearlite.

The semi-stel bar from which Nos. 7

and 8 were made is being used for small

pistons which are about % inch thick

when cast and 3/32 inch when machined.

Medium Phosphorus

While it is well to aim for the very
lowest phosphorus in certain mixtures,

yet there are foundrymen who cannot
follow this suggestion, owing to the lack

of materials low in (hat element, and in

Micrograph No. 4—Thick end of wedge No. 2—10 per cent, semi-steel. (Notice smaller
graphite flakes compared with micrograph

No. 1.)

that event it should be remembered that,

due to the small amounts of phosphorus
in steel—.02 to .06 per cent.—the more
steel usee) the less phosphorus in the

casting.

The founder should aim to use every

pound of steel scrap in his mixtures
that the section to be poured will carry,

especially for castings which must
stand hydraulic or other tests.

Assume the mixture required is 50

per cent, pig and 50 per cent, scrap,
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and the estimated analysis of phosphor-
us is 1.00 per cent For every 5 per
cent, steel added, take out 5 per cent.

pig or return scrap, and this will re-

duce phosphorus .05 per cent, leaving
.95 per cent. This is set out in table
2:—

Per cent. Per cent
steel in mixture approximate phos-

phorus in mixture
10 90

85

80

75

70

65

15

20

25

30

35

Micrograph No. 5—Thin end of wedge No. 2.

40
45

50

.60

.55

.50

The total carbon in semi-steel is high-
er, and the silicon, sulphur, and phos-
phorus lower, that is, with the same
melting condition, than if the same per-
centage of the best charcoal or cold
blast pig had been used instead of steel
and with different melting conditions.

Steel breaks up the graphitic carbon
flakes into granular form, because as
the steel absorbs up to 5 per cent, car-
bon, a higher temperature is produced in
the melting zone, and with the extremely
high temperature and the metal being
purer than gray iron, as it contains less
silicon and phosphorus and more man-
ganese, it is freed from impurities or
gases, which insures a close-grained
metal leaving no interstices for large
carbon flakes.

It is not the carbons alona that make
semi-steel better and stronger than gra>
iron but the lower silicon and phosphor-
us that may be used section for section,
therefore many engineers and machin-
ists prefer semi-steel.

Heretofore, if gray iron castings of
% to % in. section were to be cast, the
founder would insist on high phosphorus
iron, but there are thousands of tens of
semi-steel made every day for light
castings, with 3/16 to % in. sections,
with only .20 to .40 per cent, phosphor-
us, and practical foundrymen are frank
in saying it is the hottest metal ever
seen.

Of course, the high manganese partly
offsets the lower silicon and phosphorus,
and with a fair percentage of combined
carbon, one would expect the metal to

be duller in the ladle and harder in the

castings.

Steel in its descent in cupola is ab-

sorbing carbon from coke, and imme-
diately before reaching melting zone it

contains so much carbon (up to 5 per

cent.) that it is not steel of commerce
but a high carbon metal that mechan-
ically increases its temperature even

above that of the melting zone, which

decreases its melting point. We claim

most emphatically that when good melt-

ing conditions exist steel melts first.

Scientific Melting

When steel is used in cupola mixtures

the entiie charging and melting condi-

tions must be changed, especially the

manner of lighting cupola and pre-

paring it for charging.

Steel mixtures must be handled dif-

ferently than iron, both before and after

melting. The cupola should be hot, and

care is required in charging; in fact, the

author's slogan for years was: "Semi-

steel must be mixed with brains," be-

cause the proper tuyere areas and blast

pressures have much to do with ths

success or failure of it.

It has been stated and the author be-

lieves it is a fact, that casting tempera-

ture is the secret of good semi-steel,

for without the proper melting and

pouring temperatures mixtures are not

worth the paper they are written on.

Melting conditions in the steel foun-

dry are approached at an entirely dif-

ferent angle from that of the iron

foundry. In the steel foundry the melt-

er in charge usually has many years'

practical experience as a third and se-

cond hand and must have a knowledge

of furnace contruction before given the

opportunity to melt steel. But what a

difference in the iron foundry!

The steel melter is told what per-

centage of elements is desired in his

steel, and he calculates his charge ac-

cordingly. Later, as the Ihsat progress-

es, he is guided by the actions and re-

actions taking place in furnace, and

then decides what percentage of the de-

oxidizers (silicon, manganese or other

alloys) is necessary to produce steel

within the specifications, but he never

attempts to melt steel in a cold furnace.

What a difference the author found

when he first began using steel in the

iron foundry! Like the majority of

foundrymen of those days, he thought

he knew all about a cupola, although his

foreman claimed to know a great deal

more, but between them scant attention

was given to the cupola operation.

Why?
The cupola was there. It melted iron

everv heat had done so for many years.

Therefore the author believed the men
in charge must understand the process,

or, if they did not, the foreman would

tell them. But did they? They knew
how to melt iron, but the science cf

melting and the knowledge of cupola

details was, and is, sadly lacking in

many shops, even to-day.

High blast oxidizes a large amount of

manganese, silicon and carbon. By

1 owe ling the total amount of carbon, a

higher percentage of comb'ned carbon

is obtained which increases the percent-

age of oxygen, nitrogen and oxides

—

all of which have caused many to con-

demn semi-steel.

To make real semi-steel, one must be

familiar with the fundamentals of scien-

tific melting and the use of steel scrap

in cupola mixtures.

High carbon is more essential than

high silicon in thin sections for all me-
tal tested to air or water pressure, hence

the silicon may be carried much lower

than is possible in light sections of gray

iron castings.

But how easy it is to make this asser-

tion look absurd and untrue! The ma-
jority of foundrymen have never paid

much attention to melting steel scrap in

the cupola, and when doing so generally

follow someone else's advice, who pro-

bably does not know any more about it

than they.

They charge the steel in cupola

without a thought concerning its melt-

ing, that is, they do not pay at-

tention to whether high or low blast is

used. If high blast is used the result-

ant metal is condemned. It has been

proven that while steel could be melted

in any cupola, still the metal was not to

be depended on unless good melting

conditions existed.

Annealed Semi-Steel

Some years ago a concern using both

steel and malleable castings desired Xo

produce a more satisfactory metal for

their product. This company manu-
factured a line of tools for the hardware
and automobile trade. An investigation

proved that neither the best malleable

nor steel castings gave them the desired

results, and our study of the treatment

given both malleable iron and steel

castings led the author to believe a

Micrograph No. 6—Intermediate position,

wedge No. 2.

more suitable metal could be made of

annealed semi-steel.

Annealed semi-steel is preferable to

either cupola or standard malleable iron,

for certain castings, as different per-

centages of steel may be used, depened-

ing on section and strength required. It

may be hardened and tempered, and the

tensile strength is considerably greater

than the best malleable iron.

It is the author's belief that anneal-
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Micrograph No. 7—Thick end of wedge No.
.'!—25 per cent. semi-steel.

ed semi-steel will supersede cupola

malleable for castings more than lA in.

thick and even now several railroads

are investigating its adaptability for

castings over % in. section, as the ten-

sile strength will run from 25 to 30 tons.

The cost of producing annealed semi-

steel in comparison wth malleable iron

will depend on the tonnage melted per
day, but we believe that, ton for ton,

annealed semi-steel would cost less than
the best malleable iron.

Annealed semi-steel is white when
cast. It is annealed from 3 to 7 days
depending on sections, and recent ex-

periments of heat treatments lead

to the belief that quite a reduction of

time will be experienced during the

annealing period.

Foundrymen who lack sufficient con-

fidence to make semi-steel instead of

straight gray iron mixtures v/iil hard-
ly be expected to believe that some r

the castings made are cast of :.nnealeoT

semi-steel. This metal is made in the

cupola, and is very good for wearing
purposes, but, of course, will not stand

%
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Micrograph No. 8—Thin end of wedge No. 3.

shocks like alloy steels. Annealed semi-
steel is very homogeneous, will twist cr
bend, may be hardened, will stand very
high polish, and wears extremely well.

BUSINESS PAPERS
(Continued from page 22)

time to time by periods cf depression
brought on by unskilful and inadequate
use of financial facilities. Though crops
might be good and business fair, a sudden

tightening of money could precipitate

hard times by interrupting the ordinary
process of business.

With the advent of the Reserve
Banks, and the creation of a reservoir

out of which money could flow to meet
sudden emergencies, American business

was freed from this danger and assured
at all times of sufficient liquid funds to

transact its operations.

The Reserve System did not create

new stores of gold or silver; it did not
make money out of thin air, or change
the fundamental laws of finance in a

single particular It simply perfected,

and improved our financial machinery.

Improve Industry's Mechanism
In similar manner the nation should

strive to improve and perfect the me-
chanism of industry. There is no more
excuse for over-buying or over-produc-

tion than there was for money panics.

Depression through over-production
proceeds from lack of facilities for ad-

apting production to the demands of the

market. Depression through over-buy-
ing proceeds from lack of facilities for

ascertaining the public's wants and from
fear of a sudden halt in supplies.

The Department of Commerce, has

already attacked the problem of provid-

ing a proper organization for bringing

the manufacturer, the retailer and the

public into closer touch. The effort thus

begun should be encouraged and sup-

ported. It is not enough that statistics

and estimates should be available; the

business man must be trained to use

them and to base his activities upon ac-

curate knowledge of conditions rather

than upon his own surmise of what
those conditions are. Here is a field

where the business papers can be of su-

preme usefulness to their readers, and
to the nation.

DIRECTORS OF AMERICAN FOUND-
RYMAN'S ASSOCIATION HOLD

MEETING
At a meeting of the Board of Di-

rectors of the American Foundrymen's
Association held at Chicago, on Tuesday,

October 3rd, a lot of important business

was transacted. The report of Mr. C. E.

Hoyt, the re-elected secretary-treasurer,

is as follows:

—

In the morning was held the final

meeting of the old, or the retiring board.

At this meeting reports of the secretary-

treasurer, manager of exhibits, and of

standing and special committees were
received. The retiring president, W. R.

Bean, was elected to honorary member-
ship.

In the afternoon the new Board of

Directors organized with President C.

R. Messinger in the chair and twelve

directors present.

The Board completed its organiza-

tion by electing C. E. Hoyt, Secretary-

Treasurer, R. E. Kennedy, Assistant

Secretary, R. A. Bull, S. T. Johnston, L.

W. Olson and Fred Erb, who, together

with the President, Vice-President and

Secretary will constitute the Executive

Committee of the Board of Directors for

the coming year.

C. E. Hoyt was elected Manager of

Exhibits.

The directors provided for a per-

manent Board of Awards, consisting of

the seven last living past-presidents of

the American Foundrymen's Associa-

tion, Inc., with the junior past president

as Chairman of the Board.

An invitation was received from the

Association Technique De Fonderie of

France, inviting the A.F.A. to join

with the foundrymen's associations of

France, England and Belgium in an In-

ternational Convention and Exhibit, in

Paris, the first fortnight in September,

1923. The invitation was accepted and

referred to a committee to be appointed

by the president who will represent the

A.F.A. and determine to what extent the

association will take active part in the

proposed International Convention.

Mr. S. Griswold Flagg III, of Stanley

G. Flagg & Co., Philadelphia, Pa., was
elected to fill the vacancy caused by the

death of J. P. Pero.

Invitations for holding the 1923 Con-

vention and Exhibit were presented and
referred to a special committee for con-

sideration.

Following adjournment, the special

committee took under consideration the

invitations for the next convention, with

the result that a report was submitted

to the Board of Directors, recommend-
ing that the next convention be held in

the city of Cleveland, and by mail ballot

filed October 23rd, Cleveland was select-

ed, with Saturday, April 28th, as open-

ing day for the exhibits, and Monday,
April 30th, as opening day for the an-

nual convention, both convention and ex-

hibits closing Thursday, May 3rd.

It is proposed to make Saturday, the

28th, Cleveland Day for the inspection

of exhibits.

The above is a brief summary of a

meeting lasting from 10 a.m. to 7 p m.,

during which time a great many associa-

tion activities were reported on and de-

cisions made regarding work for the

coming year.

For further information, would ad-

vise that the Committee on International

Relations, to whom the invitation from
the French association for a joint con-

vention, was referred, has been appoint-

ed by President Messinger and is as

follows:

Chairman, H. Cole Estep, 2-3 Caxton
House, Westminster, London, S. W. 1.,

England. Vice-Chairman, Stanley G.

Flagg, Jr., Philadelphia, Pa., (President

A.F.A. in 1908). L. L. Anthes, Anthes
Foundry, Ltd., Toronto, Canada, (Presi-

dent A.F.A. in 1909). G. H. Clamer,

Ajax Metal Company, Philadelphia, Pa.

A. O. Backert, The Penton Publishing

Co., Cleveland, Ohio. Franklin G.

Smith, Osborn Manufacturing Co.,

Cleveland, Ohio.
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Information re Core Prints on Patterns
Closing a Mold After the Cores Have Been Set is One of the

Greatest Anxieties in the Foundry—Pattern Maker's Part is of

Vital Importance

By JAMES McLACHLAN

THE following article from "The
Practical Engineer" covers a line

of difficulties to be overcome
which will be appreciated by others than
juniors and apprentices. While the sub-

ject may at first appear simple, many a

molder can testify to the trouble he has

been put to over improper core prints

which could have as easily been right,

had the patternmaker known the foun-

dry side of the question.

Prints are a never-ending worry to the

apprentice patternmaker and also to the

young journeyman. They lack that long
experience which tells instantly the type
of print that it is advisable to put on a
pattern and its size and thickness. Thus
the moulder gets a pattern printed quite

unsuitably, and which gives him con-

siderable trouble. It is not easy for the

capable and experienced man to under-
stand the difficulties of the tyro in this

•matter, real though they undoubtedly
be.

Apart from the question altogether of

whether a shell pattern or a block pat-

tern with core boxes should be made
for a certain piece of work, and except

in some instances it is generally easy to

decide the point, there are frequently

parts of a pattern which can be more
conveniently cored off). The ,moulder

will generally prefer to make a core to

mould a pattern in a three-part box, or
even to take away a part with a loam

cake Of course, there are occasions

when the awkwardness of shapes is such

that a great deal of labour would be in-

volved in the pattern shop in fitting the

print and making the core-box, and thus

it is better to make the pattern a model
of the casting and leave to the initiative

of the moulder the getting out of the

pattern by means of false cores or ad-

ditional partings. In standard work,

however, where a big number of cast-

ings will be required, whether it is for

machine or hand moulding, too much la-

bour cannot be expended on the pat-

tern in order that no time will be lost in

the foundry. A good pattern in reduc-

ing foundry costs soon pays for itself. A
pattern which is suitably tapered,

strongly made, and with prints into

which the cores fit accurately, and is

well finished—by which is meant that all

corners are rounded, all corners filleted,

and the whole work varnished smoothly
—will almost, as workmen say, "jump
out of the sand," and there will be no
broken parts to be made up. The same
can be said of core-boxes.

The question of top prints is one of

those things on which there will never
be complete agreement. The timid pat-

ternmaker screws them on, because he

feels it relieves him of responsibility,

and the practical moulder takes them off

as dangerous and unnecessary. Some-
times, of course, they are useful for

venting. The young patternmaker
would do well to watch the moulding
of his work, or, if he has not access to

the foundry, he should examine care-

fully the pattern when it returns. In

this way he will learn what prints the

moulder has taken off. The examina-
tion of a casting invariably repays, be-

cause even the most skilful workman
cannot hide his joints, and the casting

shows where he has found it necessary

or advisable to make his joints, and even
the portions that he has cored off. It

is, of course, quite customary for the

moulder to make his own core-box in

the mould. It is quite a common prac-

tice in some districts to supply a shell

pattern to the foundry, not with any
belief that it will be used as such, but

because it is more cheaply made and the

inside can be used as a core-box. Es-
pecially is this the case with large

work.
In the accompanying diagram the

writer has not concerned himself with
constructional details. For instance,

Fig. 1 represents a barrel which might
be either staved or made with segments
and of any size. It is shown with one

bottom print, very slightly tapered.

Some contend that prints ought to be
the correct size at the top or face and
larger at the bottom, while others make
them the right size at the bottom and
taper them smaller. There is something
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to be said for both methods, but on the

whole the former seems the better.

When the latter method is adopted the

moulder has to card or rub the core un-

til it beds on the bottom of the print,

and if he eases the core carelessly the

print is not of much use for accurately

setting it. If a top print was screwed
on a pattern like Fig. 1 there would be

very great danger of a crush when the

cope was lowered. If the metal is very
thin or for some other reason a top

print is unavoidable it is wise to special-

ly shape it as shown at Fig. 2, the cor-

rect angle of the print being cut in the

core-box. If the patternmaker works
very accurately the core will' fit into the

bottom print nicely and the cope can be

lowered with assurance of safety.

Fig. 3 shows a barrel jointed long-

itudinally. Casting on end is generally

preferred, because it simplifies venting

and, of course, a head for dirty metal

can be more easily left on; but it is not

always possible. It is not so essential

as a rule with the prints of a barrel

moulded longitudinally to make the core

exactly the same length as the distance

between the faces of the prints, because

the moulder frequently cuts away at

the ends of the prints. When a print

will not deliver from ths sand, or even

when it will deliver, it may be impos-

sible to set the core without specially

jointing down to the centre, and to save

this the tail print (Fig. 4) is very com-
monly used. It is really two prints in

one, and when the circular core is set

a print core is placed in position on top

of it. The edge A is, of course, the

mould joint. Often the "tail" is filled

in without a special core-box being mrdc,
but the core-box is easily and quickly

made and saves trouble. The thickness

of a tail print depends very much on the

particular job.

Fig. 5 is an instance of a print wnlch
is not made the same shape as the draw-
ing. It is often difficult and indeed

impossible to make a print the proper
shape or correct size because of ribs

or bosses being in the way, but in this

case it is a convenience for the moulder.
It is a bearing core of a familiar de-

sign, the dotted lines indicating the

shape of the core. Fitting the core into

so many corners is an awkward job, and
it is just as serviceable as a general

rule to make the print one width in its

ei tire length, the core-box being cut to

suit. Many instances of a similar kind,

where the moulder's task can be sim-

plified by a little foresight on the part

of the patternmaker, occur, and unor-
thodox methods by the skilful exper-

ienced man who does not ask himself the
way in -which it would usually be done,

but the way in which it ought to be
done.

Sometimes when a pattern is moulded
on end the moulder prefers to drop his

core in from the top of the cope, and
especially is this the case if a core

has to be hung in the top. Fig. 6 shows
a conical print which emerges through
the top of the cope. The core itself

would sit on a bottom print and be drop-

ped through the conical opening. Its

length does not matter so much, nor

does a core-box require to be made for

the conical opening, as the moulder can
easily fill in after the core is set. This

is a form of coring a job which is not

very often adopted, although it is ap-

plicable for many jobs, and while it

simplifies coring up a job, does not pre-

sent any peculiar difficulties. On the

pattern the conical print would be
dowelled to the circular print under-
neath, so that it could be easily drawn
through the cope.

Fig. 7 shows a form of print which is

used for small pistons. In such a job
the core has to be hung in the top, or

;it any rate it is not advisable to cast

it closed end up and with a bottom print.

The simplest and most reliable print

is that shown in the sketch. By the

core resting on the ledge A it cannot
sink, and thus the thickness on the bot-

tom of the piston is assured. The
tapered sides of the print keep the core

accurately central. The danger, of

course, in coring such a job is that if

the core hangs a shade from the per-

pendicular the casting is spoilt. Prac-
tically everything depends upon the

print and the core-box being made ac-

curately.

There are often occasions when slots

have to be cast on a face or parts have
to be cut back so that the machined
par s stand out. To cut those parts off

the pattern may be difficult or objection-

able, if the pattern is one that will be

frequently altered, and then the less

cutting there is of the body of the job

the better. The obvious way is to core

off such undercut parts with slab cores.

A print which should be sufficiently

thick to give a good body of sand is

made and a plain framed up box will do

for the core. The depth has to be the

thickness of the print plus the depth of

the slots (Fig. 8). Of course, this meth-

od would hardly ever be adopted if large

numbers of castings were wanted and
when there would be little possibility of

the pattern ever having to be altered.

Fig. 9 represents a line of prints

turned in the lathe with dowels. If a

number of prints are wanted of the

same size it is better to turn them than

to pare them, and if the dowel is turned

to fit a hole bored in the pattern a much
better job is obtained than with simply

screwing or nailing prints in position.

In many cases it is very much quicker to

turn prints than to pare them, although,

of course, the cheapest way is to grind

them at a sandpapering machine.
Figs. 10 and 11 show two similar

forms of block prints for coring the

space between the faces and ribs of feet

and the pattern body. The prints ought
to be tapered in their depth and made
longer every way than the face under
which they are fitted.

In making awkward shaped brackets

where there are a good many cores

through the outer metal, indeed, the

metal may be merely a rim, it is often

convenient to construct a block to the

core sizes, which is really a print, and
screw the metal to it. In other cases,

such as the casting shown in section in

Fig. 12, if the position of the circular

holes is not very important prints are

frequently not used, but the position of

the cores marked on the pattern and the

cores are then measured into position

and fastened to the main core.

The subject of core prints is such a

comprehensive one that it can only be
cursorily dealt with in a short article.

Experience is a great teacher certainly,

but even the young craftsman, if he
masters the general principles, should
have the courage to apply them.

New Wood Filler for Pattern Makers' Use
Plastic Wood a Similar Innovation to That of Iron
Cement—Sets Like Wood and Can be Finished

With Wood-Working Tools

IN
ENGLAND a new filler has bsen

brought out which will be of in-

terest to pattern makers. It is

a plastic wood which acts like cement,

only that it is wood. Foundrymen will

remember the t'mes we used to have
trying to fill defective castings. Cast-
r ngs which are really defective should

not be filled, but there are many cast-

ings which are as good as the best only

that they have dirty spots which make
them unsightly.

Fillers which were formerly used were
unsatisfactory because they did not look

1 ke iron to betrin with, and as the cast-

led and became corroded, the filler-

would show up worse than ever because
it would not change its comolexion with
the rest of the casting. With the ad-

vent of real metal fillers this was all

changed because the filler was the same

shade as the cast'ng, and as the casting

became corroded or rusted the filler did

likewise, with the result that no one
would know that it had ever been there.

Wood Filler

This same difficulty has been facing
tha wood worker who has been forced to

use putty, wax, plaster, or any kind of a

filler that he could get hold of, but all

of which were unsatisfactory.

Wood in a plastic condition is some-
what in the nature of a novelty, the

same as the iron filler was, but it is now
a manufactured product that se ms like-

ly to prove invaluable in any trade
where wood in its ordinary condition is

used. This plastic wood can be molded
by hand into any conceivable shape, and
hardens on exposure to the air to a
tough, solid watemroof substance sim-
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ilar in nature to wood but without any

grain. When dry it is entirely free from

any tendency to warp, crack, blister, peel

or crumble, even when exposed to mod-
erate heat. A slight amount of con-

traction takes place on drying, but the

material adheres so firmly to its base

that it does not draw away from any-

thing to which it is properly applied.

When dry it can be worked with ordin-

ary carpenter's tools, or turned in a

lathe. Articles can be built up entirely

of bhis material, in thin layers, each lay-

er being allowed to harden before the

application of the succeeding layers, but

where any bulk is required, some sort

of a core or foundation would be advis-

able.

While this plastic wood is handy for

filling defective spots on lumber in any

capacity, one of its most useful fields is

in the pattern shop. It can be molded by

hand into an approximate shape and

then when set it can be worked up to

exact shape by the usual pattern

maker's tools. Fillets, straight or curved

in the most intricate manner can be

modelled quite easily by the fingers or

with a hollow tool.

Patterns From Broken Castings

It quite frequently happens that

broken and worn castings are used for

patterns from which to make new cast-

ings. In a case of this kind the plastic

wood is ideal as it can be built on until a

little flush and finished exact. In Fig.

1 will be seen a few examples of this

kind of work, while in Fig. 2 is a frame
pattern which required a fillet. When
using old castings for patterns it is usu-

ally necessary to make up extra stock to

allow for shrinkage, and also for ma-
chining. This can be easily built on.

Plastic wood can generally be worked
with the fingers to give a sufficiently

smooth surface tor molding, but when
required the final surface can be formed
in the lathe or finished with file and
sandpaper. As the material is water-

proof it has no tendency to drag the

sand in the mold. This material is giv-

ing excellent satisfaction in Great
Britain and it is the intention to intro-

duce it in Canada at once.

MORTISING MACHINE

A chain and hollow chisel mortising
machine designed to cover a wide range
of operations, has been developed by B.

Smith and Son of Bingley, Eng. The
chain will mortise at one cut up to Wi
in. by 3 in., or down to 3/16 in x % in.

x 3/16 in. x % in. The chisel arrange-
ment takes in chisels from xk in. sq. up
to 1 in. sq., and by slipping out the chisel

this part of the machine may be used
for boring round holes. The horizontal

table traverse is by rack ar.d pinion. The
cross traverse movement is operated by
hand wheel and screw. Operator has
full control of all levers and handles
without moving from his position in
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front of the machine. The drive is en-

tirely self-contained; a countershaft is

fitted in the base of the machine, and

from this the drive is taken by belt to

the chain mortising spindle.

The driving belt is fitted with a simple

device for making allowance for the ten-

sion of the belt being kept equal in all

positions of the stroke, so that the ma-
chine can be operated from any position

which may be found convenient in the

shop. The chain mortiser has a dsvice

for taking up any slack which may de-

velop in the driving belt. The hollow

cJhisel side of the machine is fitted with

an independent fast and loose pulley

with separate belt fork, which enables

this part of the machine to be put out of

gear without having to push the belt off

when this side of the machine is out of

use. All bearings are of phosphor
bronze and are provided with ring oiling

arrangement. Each mortiser head travels

11% in. and will make a mortise up to

7 in. deep at one stroke. Machine will

accommodate timbers up to 12 in. x 9 in.

This machine can be arranged for mor-
tising hubs fitted with dividing heads,

and canting arrangements for taper
mortises. These machines are marketed
in Canada by the A. R. Williams Ma-
chinery Co.. Toronto.

TOGGLE AND LEVER

PRESS

A pneumatically operated

general utility press has re-

cently been offered to the

trade. The press can be
equipped with various forms
of platens or work-holding
fixtures, so as to make it

adaptable to such work as

straightening, bending, forc-

ing, marking, and many
similar operations. The
machine is built in a num-
ber of sizes ranging in capa-

city from 15 to 200 tons. The
press is self-contained and
is portable in every sense.

It only requires a small floor

space. An adjustable screw

is used for locating the ver-

tical position of the die.

Adjustable toggle mechan-
ism allows of regulating the

length of stroke. The pis-

ton imparts to the die a

gradually decreasing speed
and an increasing pressure

for each unit of piston and
travel during the first part

of the stroke. The last por-

tion of the stroke is made at

a uniform pressure. In

bending and straightening

operations it is possible to throttle the

air supply so as to apply just sufficient

pressure to deflect the work the desired

amount. If the die travel is stopped by
contact with the work at any point with-

in the uniform pressure stroke the pres-

sure on the die is a known predetermin-

Pneumatic toggle and lever press.

ed amount in proportion to the pressure

in the air line. When used for marking,

embossing, forging, etc., the pressure

can be regulated by means of the valve

and maintained at the pressure while

that particular job is being performed.

Made by Hanna Eng. Works, Chicago.
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Oxy-Acetylene Applications in Foundries
Cast Iron Can Now be Welded or Cut as Readily as Wrought
Iron—New Foundries Should Have All Pipes Welded to Avoid

Leakages

THE oxy-acetylene department in

the modern foundry is now as

much a matter of course as the

pattern shop or finishing rooms. The

blowpipe is the accepted tool for cut-

ting off steel risers because of its econ-

omy and speed, and in all welding op-

erations such a.^ filling in of blowholes

and building up of defective castings it

is indispensable as a source of saving

and especially because the oxy-acetylene

weld, being free from hard spots,

contributes to ease and finish in ma-

chining.

Repair of broken castings, while not

so important in the foundry as else-

where, because patterns are usually

available for making new castings and

because the material costs are not so

high as in completed machinery, is

nevertheless quite common wherever

castings can be welded more cheaply

than they can be replaced. This is

frequently the case and has led to pro-

vision being made in most foundries for

preheating whenever the welding is to

be done in place where the application

of a welding heat will set up stresses in

the casting.

The modern foundry lends itself ad-

mirably to the production of quality

acetylene welding. As a rule anneal-

ing ovens are ready to hand for the ini-

tial preheating; brick and coke are

present for the building of ovens to pro-

vide final heating and annealing; and

men who are experienced in the control

of expansion and contraction are always

at hand to supervise the work.

In many foundries special spaces are

set off for the welding and cutting op-

erations. An ideal procedure, where

ample floor space is available, is to re-

move the castings from the moulds, take

them to a regular place for rough clean-

ing, next to separate space for cutting

off c-f risers, and finally to the grinders

for finishing, where the defective ca;:
t-

ings are sorted out for removal to the

welding division. A very orderly and

simple mode of handling the castings is

to use storage-battery trucks, cranes or

monorail hoists carrying separate

frames for the loads. In this way the

frames may be loaded where the work
is done, special work being kept to it-

self, and the loaded frames picked up

and deposited in the spaces a signed for

succeeding operations.

Acetylene may be supplied either by

generator or cylinder, and oxygen may
be taken from individual cylinders or

from a pipe line fed from a manifold.

In building new foundries it is advis-

able to u e weideJ pipes for the distri-

bution of gases, and -o in<:.ai! welded

air pipes and woided sandblast machines.

Large diameter pipe used with either

low pressure exhaust or supply fans

should be welded to prevent leaks, which
cause daily waste in the additional pow-
er required for the make-up at the fans.

An extra half horsepower saved soon
pays for the entire system, and welded
pipe is both cheaper and better than ri-

veted pipe.

Numerous controversies are constant-

ly being brought before foundry mana-
gers as to the merits of various fuel

gases and other than acetylene, and
apparatus for using the gases. Found-
ers generally are accepting the con-

clusion that the manufacturers of equip-

ment and supplies whose business is

old-established and national in scope

are best qualified to advise the consum-
er and best equipped to render him de-

pendable service. Unless the founder
is equipped to conduct his own tests he

can hardly do better than to accept the

representations of the manufacturer
who has an unquestioned record of suc-

cess to vouch for the excellence of his

product, efficiency of his process and
his ability to serve the customer.

The many ways of handling oxy-ace-

tylene applications in the foundry illus-

trate the wonderful flexibility and ad-

aptability of the process. Mention
has been made of the cutting of steel

risers. This may be done on the foun-

dry floor where the castings are poured,

Four stages in the repair of a broken locomotive
cylinder, ranging from two inches to four and

one-half inches in thickness.

or the work may be done at a specially

assigned place. Filling in of blowholes,

building up defective castings and re-

pair of broken castings have also been
noted. There are numerous other
things that can be done with oxy-
acetylene or oxygen, such as scaling

castings, cleaning ladles, burning sala-

manders, welding pipes, tools, structur-

al shapes, machinery guards, etc.

In scaling castings a welding flame
is applied to the refractory silica scale,

which has a different expansion from
that of the iron and cracks very readily

just as does the enamel of a bathtub
when heated, making it very easy to re-

move. This application does away with
hammering and is a great time saver.

It also tends to make easier labor con-

ditions in the foundry.

Oxygen is used very successfully in

clearing refuse metal and slag from
electric and gas furnaces. It is much
better than using bars and sledges in

cleaning up, is easily and cheaply ap-

plied, and contributes to neatness in

the foundry.

When any steel work is bent out of

true it is surprising how easily it can
be bent back into form by playing a

large oxy-acetylene welding flame over
the metal and using a sledge after a
red heat is attained. This applies to

both structural and sheet steel.

Worn out or broken steel parts can
be replaced or repaired by welding.
Excellent pipe joints can be made and
should always be welded where vibra-

tion is very pronounced. Machinery
guards, safety rails, etc., are being made
constantly by welding. The value of

oxy-acetylene for tinkering around any
plant having a machinist is such that a

separate portable outfit should be kept
for the repair or emergency gang. The
machinist who is assigned to this kind
of work should be provided with liter-

ature on welding and cutting. He
should also read the current numbers
of the welding magazines to> keep his

foundry thoroughly abreast of the times
in the late development in welding prac-
tice.

Many foundries assign production
welders to do odd jobs. This almost al-

ways results in retarding production.

It is much better to' have a regular shop
master mechanic look after the shop
work. For most of the work which
requires expert manipulation compe-
tent men are now generally available.

While repairs to broken castings oc-

cupy considerable time and floor-space

they are sources of savings that more
than justify the practice.
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Nickel and its Process from the Mine to the Anode
Canada, Which Supplies Most of the World's Requirements of

Nickel Ore, Now Does the Refining and Ships the Pure Metallic

Nickel—Platers Use But Small Percentage

<<"! HAVE been asked to talk to you

ning on a subject which is

-* undoubtedly of interest to you not

only because it is intimately con-

d witht your everyday business

but because of the fact that we
are justly proud of our national

irees. The Subject "Nickel and its

Process From the Mine to the Anode" is,

1 am quite sure you can appreciate, very

broad, so that I can only barely cover

certain outstanding points and give you

general though brief historical outline

of the industry as carried on by the

companies operating at the present time.

History

The Geological survey reported find-

ing traces of nickel in the Sudbury dis-

trict as early as 1856 up to which time

this section of the country was little

seen by the white man, with the excep-

tion of the officers of the Hudson's Bay
Company, and the Geological Survey,

whose travels were confined mostly to

the immediate vicinity of the lakes and

rivers and little was known of the min-

erals of the district. Twenty-seven

y^ars passed without further discoveries

but during the construction of the Can-

adian Pacific Railway in 1883 many
finds were made throughout the district

and within a few years practically every

deposit exposed at the surface had been

staked it might be said that the his-

tory of the nickel industry in Canada
dates from the incorporation in January,

1886, of the Canadian Copper Company,
now the International Nickel Company
of Canada. The early discoveries were
taken up for copper, only, the presence

of nickel not being suspected, hence the

inappropriate name—"The Canadian

Copper Co."

In 1888, after a good deal of prelim-

inary investigation, a smelting plant

with one small blast furnace was design-

ed and built at Copper Cliff.

It required comparatively little nickel

at that time to swamp the entire world's

markets, consumption being only about

1,000 tons annually, and it was only with

the development of nickel-steel and its

adoption for armor-plate by the United

States Navy that the Canadian Copper
Company began to get on its feet.

In the meantime, from 1890 to 1894,

several other companies entered the

field, operated smelters for varying per-

iods and disappeared.

The Canadian Copper Company's op-

erations, however, continued to grow in

spite of difficulties and disappointments,

financial, metallurgical, mechanical and

economic. A contract had been made
with The Oxford Copper Company, Bay-
onne, N. J., to take the entire output of

furnace matte made at Copper Cliff,

due to the fact that this company under

the guidance of Col. Robert Thompson

had perfected a cheap method of separ-

ating the nickel and the copper in the

ore. When the first smelter was built

in 1888 three mines were in operation,

The following address delivered by C.

A. Richardson of the International

Nickel Company of Canada, at a meeting

of the Toronto branch of the American
Electroplaters' Society, was well illus-

trated uiith lantern slides which mode, it

much easier for the speaker to demon-
strate his i>oints, but the subject matter
is so carefully prepared that it will be

easily followed and understood by any-

one interested in metallurgy, mining or

plating, without the aid of the slides.

Mr. Richardson is a forceful speaker,
and. his knowledge of the subject of such
vital interest to Canadians, covers a wide
scope, but, as he explains his position, to

prepare an address which would cover
the subject as it should be covered would
require many hours to deliver, and if

put into print would fill a book of many
pages. The essential features are, how-
ever, embodied, making it a really edu-
cational story.—Editor.

: amely, Copper Cliff, Evans, and Stoibie.

These continued to supply the major
part of the ore requirements, until

about 1899. No. 2 mine was opened up
in 1898 and Frood or No. 3 mine, in 1900.

In 1901 the construction of the Man-
itoulin ar.d North. Shore Railway (now
the Algoma Eastern Railway) from Sud-
bury to Gertrude Mine provided an op-
portunity to develop Creighton Mine,
which soon proved to be a very extensive

ore-body.

This brings us to the formation, in

1902, of the International Nickel Com-
pany, which combined with certain other

interests, the Canadian Copper Com
pany, operating mines and smelter; and
the Oxford Copper Company, operating
the refinery. The former company,
however, retained its name and identity

until its amalgamation with the Inter-

national Nickel Company of Canada,
Limited, in 1918.

The inception of the new organization,

in 1902, marked the beginning of a per-

iod of rapid development made possible

by an ample supply of capital. The
first step was the construction, on a new
site, of a modern smelting plant, which
was blown in on July 20th, 1904.

With the exception of the few activities,

previously referred to, the Canadian
Copper Company was the sole smelter

of nickel ores in the Sudbury district un-

til the advent of the Monel Nickel Com-
pany, which began to produce, in 1901,

at Victoria Mines, Their new smelter

at Coniston was completed in 1913.

The only other company to enter the

field since 1901 is the British-American

Nickel Company, whose smelter at

Nicktlton, and refinery at Deschenes,

Quebec, began operations early in 1920.

Some idea of the growth and im-

portance of the nickel industry in On-

tario may be gathered from the follow-

ing figures taken from Ontario Bureau

of Mines reports:

Sudbury District

Ore smelted, 1890 59,329 tons.

Ore smelted, 1900 211,960 tons.

Ore smelted, 1910 628,947 tons.

Ore smtlted, 1918 1,559,892 tons,

Nickel Deposits Elsewhere

R gardinig other deposits than those

found in the Sudbury district I may
say that metallic nickel and nickel ox-

ides are produced in small quantities by
refiners of the silver-cobalt-nickel ores

of the Cobalt, Ont. deposits. These
ores, however, as you of course know,
are not worked primarily as a source of

nickel, but chiefly for their silver; the

other metals being more of the nature

of by-products.

If the mines of Sudbury, (Alexo, a

small nickel deposit 150 miles from Sud-

bury) and Cobalt are excepted it can be

said that Canada possesses elsewhere,

no known deposit of nickel of economic
importance.

The deposits which are the largest

producers, after Ontario, are New Cale-

donia (a French possession in the.

Pacific Ocean) and Norway, while Ger-

many and Austria possess a number of

small deposits of various brands of

ores that can be worked, only when
nickel is high in price. The nickel re-

sources of the United States are of little

importance. When the Sudbury indus-

try began practically the whole of the

world's demand for nickel was supplied

from New Caledonia. In 1900 about 65

per cent, of the world's nickel came from
New Caledonia and about 35 per cent,

from Canada. The world's output has

increased five-fold since that time, and

Ontario now produces over 80 per cent,

of the whole. The production of On-
tario in the last fifteen years has in-

creased nine-fold. The production of

New Caledoria by less than 20 per cent.

Uses of Nickel

Now, Gentlemen, just a word about

the uses of nickel. The principal com-

mercial application of nickel is in the

manufacture of nickel steel, and this in-

dustry absorbed fully 75 per cent, of the

total nickel production during the war
ard probably 65 per cent, normally.
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Since the disarmament conference, you
can appreciate that this percentage has
been considerably reduced.

Besides it use in the steel industry it

is used quite extensively as an alloying

clement with non-ferrous metals, prin-

cipally copper.

About 15 per cent, of the production

is normally utilized in the manufacture
of alloys of nickel, such as cupro-nickel

and especially nickel silver, the former
series or alloys having come into prom-
inence durir.g the war. Nickel coinage

and the electro-plating industries prob-
ably each absorb from 2 to 5 per cent, of

the production.

Summing up the preceding facts, then,

we may say, that the nickel of the world,
exclusive of that sold as monel metal, is

consumed in the followii.g materials,

and in about the following proportions:

Nickel steel 4 65 per cent.

Nickel anodes 5 per cent.

Nickel silver 15 per cent.

Malleable nickel 5 per cent.

Miscellaneous 10 per cent.

Now, after this brief outline we will

get back to the main topic of extracting

commercially pure nickel from its ores.

There are three steps in the production
of refined nickel, namely, mining, smelt-

ing and refining.

Although the smelting practice of the

companies operating with sulphide ore
of the Sudbury type is essentially the

same, as well as the product (which is

usually known as Bessemer matte), the
refining of this matte to metal and the

separation of the nickel and copper are
accomplished by quite widely different

processes, of which the following three

are the most important:

(1) The Hybinette process, which is

in operation in Norway, is essentially

an electrolytic one. The matte is roast-

ed to remove the bulk of the sulphur
and leached with 10 per cent, sulphuric

acid, whereby a large proportion of the

copper with very little nickei is dissolv-

ed out. The residue is melted and cast

into anodes, containing about 65 per
cent, nickel and from 3 to 8 per cent, of

sulphur, from which, by a combination
of electrolysis and cementation of the
copper by waste anodes, nickel cathodes
and both cement and cathode copper are
obtained.

(2) In the Mor.d process, which is op-
erated in England, the Bessemer matte
is first roasted and the copper removed
in part by leaching with sulphuric acid
with the formation of a solution of cop-
per sulphate. The residue, containing
nickel oxide with some copper oxide and
iron, is reduced at a low heat to a fine-

ly-divided metallic powder. This is

carefully protected from contact with
the air, and carbon monoxide is passed
over it at from 50 to 80 (leg. C. At
these temperatures nickel-carhonyl
vapor is formed and is decomposed by
passing it through a tower containing shot
nickel heated to about 200 deg. C; a layer
of nickel is formed on the shot, and the

carbon monoxide is regenerated and re-

turned to the volatilizing towers. The
nickel shot is alternately exposed to and
withdrawn from the action of this gas,

and in this way a series of concentric

layers of nickel are built up around the
original nucleus, like the coats of an
onion. Mond-nickel shot may readily

.be distinguished by hammering it upon
an ar.vil when the various coatings will

be broken open, revealing its layer struc-

ture.

(3) The Orford process, which is the

oldest process for the separation of cop-

per and nickel, is being operated in this

country. The Bessemer matte is melt-

ed with salt cake, or niter cake, together

with coke, in the blast furnace. The so-

dium sulphide formed by the reduction

of the sodium sulphide by the coke, to-

gether with the copper sulphide, forms
a matte of low specific gravity. The
product of the blast furnace is allowed

to cool in pots, in which a separation

occurs, the upper portion or "tops" con-

taining the greater part of the copper
sulphide, the lower portion or "bottoms"
containing the greater part of the nickel

sulphide. The "tops" and "bottoms"
are readily split apart when cold. Sev-
eral treatments are required to effect a

sufficiently complete separation. The
"tops" go to the copper cupola and con-

verter, where they are blown to blister

copper. The "bottoms," consisting, es-

sentially, of nickel sulphide or matte, are

rcasted and leached alternately until

they have been completely changed to

nickel oxide. This is reduced with
charcoal in crucibles or reverberatory
furnaces to metallic nickel at a temper-
ature above its melting point, such that

the resulting product may be cast into

ingots, or blocks, or poured into water
to form shot. Electrolytic nickel is al-

so produced by casting this reduced met-
al at once into anodes and obtaining

pure nickel cathodes from them by elec-

trolysis with an electrolyte of nickel

sulphate.

The major portion of the ore is ob-

tained for current operations from the

Interior view of one room of the immense refinery of the International Nickel Company, Port Colborne, Ont.
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Creighton mine which is the world's

largest nickel deposit. The ore depos-

it is located on about 18,000 acres of

mining property owned by the company,
mostly on the south range of the Sud-

bury nickel belt. The ore consists of

pyrrhotite with chalcopyrite and pent-

landite, together with some gange ma-
terial, which is generally basic.

The ore deposit is a massive body an!

for several years mining was done by
the open pit or quarrying method, but

during the last ten years has taken

place at depths which have now reached

about 1,400 feet, and earlier methods of

mining have been replaced by a system

of main levels, from which the ore is

mined in underground chambers, or

Copper 1.50

Nickel 4.00

Iron 41.50

S 24.00

S 17.00

On account of the high sulphur con-

tent of the ore, and for other reasons,

direct smelting is not practicable, so

that what is known as heat-roasting, is

resorted to for the coarse ore, while the

fines are roasted in a mechanical roast-

ing furnace and then put through a re-

verberatory furnace.

The roast yard is situated about four

miles west of Creighton mine. The ore

is distributed over the beds by a special-

ly designed unloading bridge; the only
preparation required before beginning to

build a bed, is to lay the wood necessary

Copper converters at Port Colborne refinery, similar in appearance to those used in steel foun-
dries, but built especially for refining copper.

stopes, and hoisted to the surface

through a large main inclined shaft. I

will not attempt to go into detail re-

garding underground operations as my
time does not permit. It is into the

hoppers at the top of the shaft house,

or rock house, which is an immense
steel structure 145 feet high, that the

ore is delivered from the skips (or cars)

which are hoisted up the inclined shaft

at the rate of 2,500 feet per minute. It

then gravitates through rock crushers

and screens on three floors and is class-

ified to various sizes on rubber sorting

belts from which the waste rock is re-

moved by the pickers. An electric ele-

vator has been installed for handling

men and material, and ore storage facil-

ities are for 4,000 tons. Steel bins »e-

ing arranged so that ore and waste rock

is discharged directly into 50 ton hopper
bottom railroad cars. The waste rock
is conveniently disposed of in the old
open pit. The method of treating the

ore, as now practised, includes roasting,

smelting in a blast furnace or reverber-

atory and converting matte basic cru-

cibles. A typical anal> sis of the ore
is as follows:

to start the roasting, while the finish-

ed bed contains about 5,000 tons of ore.

The beds are lighted as soon as possible

after the building is completed and
usually burn for six or seven months, by
which time the sulphur will be reduced

to about 10%. The roasted ore is re-

claimed from the beds by steam shovels,

and loaded into 50-ton cars to be shipped

to the smelter at Copper Cliff, thirteen

miles away.

Smelting

The purpose of smelting is to slag off

as many impurities as possible. There
are eight blast furnaces at the smelter

and a charge consists of coke with about
ten times its weight of ore, and if neces-

sary a small percentage of quartz and
limestone to act as a flux and cause the

slag to run more freely.

The blast furnace product flows into

a chrome-brick lined settler. The slag

overflows continuously at one side into

25 ton pots which are hauled to the

dump. The matte is tapped off at in-

tervals into seven ton ladles, which are

transferred by rail to the converter

building. This blast furnace matte av-

erages about 5.78% copper and 14.63%
nickel.

Converting

The converters are charged with 70

or 80 tons of blast-furnace matte and
5,000 to 6,000 lbs. of flux. The first

blow is continued until a good slag has

formed which may require an hour or

more. The slag is drawn off from
time to time and fresh matte charged

until the converter is full. The fin-

ished converter matte is poured into

cast iron moulds, subsequently to be

broken up and loaded into cars for ship-

ment to the refinery at Port Colborne,

Ont. The typical analysis of the aver-

age matte is as follows:

Ni-Cu 77 to 79%
Sulphur 21%
Iron 8%

The Oxford Process

The Oxford process of refining, used

by the International Nickel Company of

Canada, is the oldest process for the

separation of copper and nickel, and
there are three distinct products made
in refining of the matte, viz;

(a) Metallic nickel.

(b) Black nickel oxide (content ap-

proximately 77.2 nickel).

(c) Blister copper.

The process is carried out in four

stages which overlap to a large extent,

so that the general flowsheet is some-

what complicated. The stages referred

to are :— (1) Smelting; (2) wet treat-

ment; (3) calcination; (4) refining to

metallic nickel.

The Bessemer matte from Copper
Cliff is melted with salt cake, or nitre

cake, together with coke in the blast

furnace. The sodium sulphide found

by the reduction of the sodium sulphate

by the coke, together with the copper

sulphide forms a matte of low specific

gravity. The product of the blast fur-

nace is allowed to cool in salt in which

a separation occurs; the upper portion

or "tops" containing the greater part of

copper sulphide together with the

sodium sulphide; the lower portion or

"bottoms" containing the greater part

of the nickel sulphide. The "tops" and

"bottoms" are readily split apart when
cold.

Several treatments are required to ef-

fect a sufficiently complete separation.

The "tops" go to the copper cupola and

converters where they are blown to

blister copper. The "bottoms" are

roasted and leached alternately until

they have been completely changed fb

nickel oxide, which assays about 77.5

per cent, nickel, 10 per cent, copper, 25.5

per cent, iron, .03 per cent, sulphur. The

oxide is then sent to the nickel refinery

to be reduced to metallic nickel, or it is

shipped as nickel oxide.

Refining

The refining of the nickel is based on

the principle of the reduction of black

nickel oxide to metallic nickel by the

use of carbon in the form of charcoal
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PLATING AND POLISHING DEPARTMENT
Practical Articles, Useful Data, Descriptions of Machinery,

Equipment, Etc., Used in Plating and Polishing Industry

—

Questions Cheerfully Answered

Question:—Can you advise us with
reference to suitable material for
burnishing steel articles during plating
operation in a mechanical plating ma-
chine. We have successfully plated small
pieces and obtain very fine finish in

these machines, but when pieces approx-
imating 3 or 4 square inches are plated
in same manner the finish is dull and
more or less roughened by striking

against one another. We have tried

steel balls and find the deposit which ac-
cumulated on them eventually cracks off
and the sharp edges of nickel scratch
the work in process.

Answer:—Any metallic object used as

a burnisher in the mechanical plating

machine will acquire a deposit of nickel

and cause more or less trouble. If the
balls you are using are kept in a soda
solution when not in use, they will re-

main clean and if rinsed and acid dipped
when transferred to the machine they
will remain in smooth condition much
longer than if allowed to become dry and
tarnished. Use rather strong hydrochlor-
ic acid, dip just prior to transfer, then
rinse in cold water.
The practice of using a separate

burnishing medium in a rotating plating
machine is not regarded as being
economical or practical for general run
of commercial plating. It is advisable
to employ a separate burnishing machine
or barrel and use small nickel shot and
soap bary or neutral soap chips; the ad-
vantage of the nickel shot lies in the
non-corrosive property of nickel as com-
pared to steel. The nickel shot acts
splendidly as a burnisher for either
nickel, brass or copper and requires less
care to maintain a clean surface suitable
for the purpose. We would suggest that
you reduce the spe?d of the rotating
plating cylird:r to about 6 r. p. m., this
speed will facilitate the production of a
soft fine matte surface and thicker de-
posit in a given time, then follow by
transferring to .burnishing barrel made
of, or lined with wood, and burnish to
desired lustre with the nickel shot using
a neutral soap solution as a lubricant.
The speed of the burnishing barrel
should be just enough to keep the work
in a continuous rolling motion.

* * * *

Question:—We nickel plate certain
pack hardened steel pieces direct on the
steel and during the past summer have
been quite successful. During the
month of October, we began to exper-
ience some difficulties which are new to

By WALTER S. BARROWS

us and appear to be growing more ser-

ious. Our experience in plating tem-

pered or pack hardened steel began last

spring and we were not aware of any re-

quired changes in the treatment before

plating as compared with steel stamp-
ings, etc. Our method has been to

electro clean; rinse, immerse in 20 per

W/////////WW/M//W/////////W////////W///S//WW/777?.

The American Electro Platers' Society,

Toronto Branch. President, E. Coles. 66

August Ave.; Vice-President, J. Young,
L67 St. Clarens Ave.; Librarian, Harry
Criswell; Secy.-Treas., C. Turner, 873 St.

Clair Ave. Meets fourth Monday in each

month at Room 2, C. O. F. Building, 22
College Street.
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cent, muriatic acid solution momentarily
and then rinse in two waters and trans-
fer to nickel solution. The deposit ob-
tained is apparently the same as during
the period when we were more success-
ful, but, it is not adherent. Every at-

tempt produces almost total failures,

therefore we have now resorted to cop-
per striking the steel, this helps us get
around the trouble in a more expensive
manner. We do not desire to continue
coppering the article. It has been sug-
gested to us that possibly hardened steel

actually requires slightly different
treatment than cold rolled steel stamp-
ings. We therefore appeal to your
plating and polishing department editor
for any information which may assist us
in our endeavors to get at least 99 per
cent, perfect deposits on this particular
line of work.
Answer:—With reference to case

hardened steel in general the only differ-
ence in treatment in the plating depart-
ment, as compared with ordinary cold-
rolled steel stampings,, is usually in the
preparatory treatment prior to direct
nickeling. Case hardened or tempered
steel usually has a much finer, closer
grain than even the best grade of cold-
rolled steel. As you may possibly know,
nickel has not as great an affinity for
steel as for copper or brass and in order
to facilitate the formation of an adher-
ent coating of nickel directly upon the
steel the surface is given a "bite" by
immersion in a suitable acid either di-
luted or concentrated, depending upon
the acid used and the hardness of the
steel. Some platers employ diluted
muriatic acid, while others prefer sul-
phuric or hydrofluoric acid, the latter
being a very efficient acid for the pur-

pose when mildly tempered steel is to be

treated. Now, acids are less active in

contact with steel when the acid is cold

than when warm or hot. Acids men-
tioned above are comparatively slow in

action when used at a temperature below
84 deg. Fahr. As the temperature of

the acid is raised, the acid becomes more
efficient as a "bite" with respect to

steel. During the summer the average
temperature of the acid may be about
90 deg. Fahr. at the beginning of a day's

work, if only one acid is used. The tem-
perature will not rise appreciably during
the day unless a great bulk of metal is

passed through it, or the metal is trans-

ferred from a warm or hot solution. If

two acids are used in the dip, the ten-

dency to become warmer is slightly in-

creased as the acid is repeatedly agitat-

ed by the immersion and removal of the
articles undergoing treatment. As the
warmth of summer passes and the cool

air of the fall season is noticeable, the

natural temperature of the "bite" grad-
ually lowers. October temperatures usu-
ally cause the first really marked drop
in the temperature of the acid bite. Just
as you have probably noticed at some
time the crystals begin to form on the
anodes in your pet nickel tank with the
advent of October frosts and winds, the
decreased efficiency of the acid dip
takes place gradually and to the un-
suspecting or over-confident plater the
cause of failures is always remote from
the acid dip. The duration of treat-

ment remains the same when the acid is

cold as when it is warm.

The above is a detailed expression of
our opinion respecting your present
problem. We may be wrong, but cir-

cumstances do not permit us to make ab-
solutely definite statements with refer-
ence to such unseen cases. Warm the
acid dip or increase the time of immer-
sion. If the latter procedure is adopted
we would suggest an increase in time of
at least 2 seconds for every degree Fahr.
the temperature of the acid has lowered
since you were producing adherent de-
posits. If a lead coil can be conven-
iently placed in the acid crock, we would
advise its use. A % in. lead coil will

suffice to heat a 20 gal. dip very satis-

factorily. Use lower steam pressure from
5 lbs. to 30 lbs., and if time is valuable
to you, heat the acid to approximately
140 deg. Fahr., decrease the time of
treatment about one-third as compared
with time given during summer weather.
When you become acquainted with the
advantages to be gained by use of the
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heated acid dip, you will find the study

of variable temperature conditions

throughout the plating plant a very

fascinating and instructive occupation

for your "self-improvement hours." The

hot acid "bite" is by no means fool

proof. If the immersions are too pro-

longed the effect will naturally be more

or less detrimental to the steel surface.

Different grades of steel contain differ-

ent amounts of carbon and th.> character

of the steel should be considered before

adopting a given time limit for dipping.

If hot acid is allowed to act on the steel

too long, the surface of the steel will be-

come coated with a film of carbon which

in itself will defeat the object of the

treatment, or the steel surface will be-

come too rough and render the final fin-

ishing operation extremely difficult. To
avoid failures, experiment with various

temperatures, concentrations, immersion

periods, etc., keep a record of each test

and when a procedure is adopted, adlhere

closely to it at all times.

Question:—A nickel solution which I

prepared during the month of August
and which was made from both double

and single nickel salts is working very

badly. I notice the anodes are covered

completely with crystals of nickel salt

and the solution is a very clear, deep

green color. The nickel plate from this

solution is brittle, flakes or scales off

when bent. Please let me know how I

can put this solution in good condition.

Answer:—Your nickel solution is too

dense for the temperature of your plat-

ing room. If you do not wish to dilute

the solution, remove about one-third of

it and heat it to boiling point, then re-

turn it to the plating tank and after al-

lowing an hour or so for settling, use
the solution. It may ba necessary to do
this at least twice each week for a short

time until the solution becomes less

dense by natural operation, or dilute the

solution after heating it and dissolving

the crystals. Neutralize the excess

acid with nickel carbonate. Electrolyze

for a few hours with all the current
available, using very small cathode, stir

thoroughly and you should experience no
further trouble unless the temperature
becomes very low and density is still too

great. Working the solution hard will

eventually bring about correct working
conditions if you p?rsevere and do not
contaminate the solution.

BE TACTFUL
Brute force never wins permanent

victories. It may make temporary gains,

but its victories are short lived. It re-

quires tactful sympathy to make sure
and certain progress. Tact means
skill and adroitness in adapting words
or actions to circumstances. In other
words, to make the words and the ac-

tions fit the occasion. Tact requires in-

tellect. Brute force requires physical
strength and energy. To show that
you are a human being, not merely an
ammal, be tactful.

THE BRITISH CAST IRON RE-
SEARCH ASSOCIATION APPOINT

DIRECTOR OF RESEARCH
The Council of the British Cast Iron

Research Association have offered the

important position of director of re-

search to the association to Dr. Percy

Longmuir, M. B. E., of Sheffield, which

he has accepted. He takes up his duties

on November 1st.

Dr. Longmuir is one of the foremost

recognized experts in cast iron and the

appointment is of the greatest import-

ance not only to the ironfounding indus-

try all over the country, but to the en-

gineering and allied trades. His con-

nection with the industry dates from

was one of the first external examin-
ers in metallurgy appointed for the

Sheffield ^University. From 1909 to

1919 he held the post of works manager
at the Stocksbridge works of Messrs. S.

Fox & Co., Ltd., and is at present the

technical director to Messrs. H. Rossell

& Co., Ltd., Sheffield.

Dr. Longmuir has been a very pro-

lific writer of technical papers to var-

ious societies, the Iron and Steel Insti-

tute proceedings containing no less than

ten of his contributions. He was joint

author with the late Dr. A. McWilliam
of "General Foundry Practice," and also

published "Elementary Practical Metal-
lurgy," two well-known standard
works.

Dr. Longmuir was one of the found-

ers of the Institution of British Foun-
drymen and president in 1910 and again
in 1911. Apart from his keenness for

original research he is intensely inter-

ested in the training of the workers and
for some years has lectured to large

audiences of Sheffield iron and steel

workers.

Although the work that lies before

the new director is enormous, Dr.
Longmuir's great ability and knowledge
will, without doubt, be equal to it, and
the Council of the Association are to

be congratulated upon the appointment
which shows the earnestness of their

desire to improve the cast iron indus-

try.

Dr. Percy Longmuir, M.B.E.

1897, and his career as foundry appren-

tice, foreman, manager, and finally as

director shows that he has passed

through all the necessary practical

stages. His metallurgical training was
received under Professor Arnold at the

Sheffield University, after which in

May, 1902, he was awarded a Carnegie

Research Scholarship by the Iron and

Steel Institute, and this was renewed
in 1903, culminating in the receipt of

the Carnegie Special Medal for his re-

search on "The Influence of Varying
Casting Temperature on the Properties

of Alloys," and on "The Properties of

Iron and Steel Castings." This re-

search work was followed by a further

period of research work at the Nation-
al Physical Laboratory. The result of

this work in collaboration with Sir

Robert Hadfield and Professor Carpen-
ter was published in the report of the

Alloys Research Committee of the In-

stitution of Mechanical Engineers.
Upon leaving the National Physical

Laboratory to take up foundry consult-

ant work at Sheffield, Dr. Longmuir

NICKEL AND ITS PROCESS

(Continued from page 34)

The type of furnace used is the oil fired

open hearth.

The charge to be put into the furnace
consists of black oxide and charcoal;

the amount of charcoal or carbon to be

added to the charge depends on the

grade of nickel that is to be made.

We are treating three grades of

nickel at present, namely: ingot nickel;

"A" shot and "X" shot. The ingot

nickel is a low-carbon nickel containing
about .07 to .10 per cent, carbon and is

ca?t from the furnace into 25 pound and
50 pound ingots. The "X" shot is also

low-carbon, but not as low as "ingot"
nickel; running about .18 per cent, car-

bon. This "X" shot is used for the man-
ufacture of alloys such as cupro-nickel;

nickel-silver, etc., and in the manufac-
ture of crucible nickel steel.

The "A" shot is high-carbon, running
about .5 per cent, carbon, and is used ex-

clusively by the nickel anode makers on

account of its easier fusibility. The shot

nickel is made by allowing the molten
metal to flow from the large swinging
spout leading from the furnace into a

tank of water, set into the floor, where
the nickel granulates into "shot."

Electrolytic nickel is also produced by
casting this reduced metal at once into

anodes and obtaining pure nickel

cathodes from them by electrolysis with

an electrolytic of nickel sulphate.
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HAS TROUBLE WITH SAND GIVING
WAY BEFORE HOT METAL

REACHES IT

Being a constant reader of your very
valuable paper, and finding in it cures

for many troubles of the foundry, I

am writing you about a trouble which
I am having.

In making a heavy wheel for Band
Mill purposes, with face about 12 in.,

rim section of about 5 in. in centre and
2% in. at top and bottom and staggered
arms, the rim buckles, I mean by that,

the sand bulges into the mold after the

metal starts into the mold, and while
the sand does not seem to drop off the

mold, there is a thin skin of iron be-

hind and it leaves hollow spots in the
rim. The casting weighs about three

tons, the arms of course being in cores.

The hub is split through the centre hori-

zontally with a very thin splitter core

and this prevents us from running it on
the hub and we therefore run it on the
rim through five whirl gates made in

cores. The side next the gates is the

side giving me the trouble as t\vi rest

of the wheel is all right.

For facing the rim, I am using in

batch of six wheel-barows,—2 parts lo-

cal sand, new, 2 parts of a heavy pipe
sand, and 2 parts old heap sand with
sea-coal 1 to 17.

If you can tell me the cause and a
remedy for this default, I shall be
greatly obliged.

Answer:—Your mold and the method
of gating is such that the entire three
tons of melted iron has to pass the one
part of the mold on its way through the

arms and around the rim. T can under-
stand that the splitting cores in the hub
would make it necessary to gate it as

you are doing, but this amount of heat
beating against a green sand face is

more than any ordinary green sand ir

should be expected to stand. Even
though you were intentionally drying

the mold you would not subject it to any
such a temperature as this. The pro-

per procedure is to mix your facing
with a binder the same as you would do
in dry sand work, but on a plain fa

such as a band wheel there is no better

binder required than molasses water.
Mix your facing sand with molasses
water but otherwise leave the formula
as it is. Molasses does not create any
disturbance even on light work, but on
heavy work the melted metal will bake
it hard and hold it firm until the metal
gets up to it. The trouble all takes
place before the iron comes to it. You
will notice the same thing but to better

advantage from the standpoint of obser-

vaion in a newly lined ladle. Use the

ladle once, and then look at it next day
and any portion which was not reached
by the melted iron will be spalled off

while the rest will be all right. The
same thing takes place inside of the

mold. As soon as the iron covers the

sand it melts into a sort of scale, which
holds it together, but before this th

iron just burns the life out of it and lets

it fall away. In the steel foundries ti

sand is usually mixed with molasses
water and baked in an oven. Steel is

much harder on the mold than iron, but
this will hold it.

INSISTS THAT THERE WAS TEM-
PERED COPPER

Editor Foundryman: Since writing
my article on gearing which appeared
in August issue of Canadian Foundry-
man, I have recalled another gear epi-

sode which occurred in Ridgway, Pa.,

while I was employed there. Lewis'
tables on strength of teeth give greater
strength to teeth of 20 deg. obliquity, so

the chief draftsman adopted that angle.

Later on he raised the question of the

difference between 5 deg. and 20 deg.

obliquity, so I drew a tooth of each
angle on the same points .

i o that the
difference could be seen. It turned out

that he did not know anything about
the subject.

On another occasion he had a test

piece made of the cast iron used. We
asked what it should stand and he said

that if he knew the moment of inertia

of it he could tell very nearly. Any
handbook tells how to get that, but he
did not know it. Yet he was a success-

ful draftsman.

Another thing has just come to my
mind on a different subject. It is, how-
ever, in my estimation, of sufficient in-

terest to be considered. On reading
in Canadian Foundryman about old

bronze axes I recall your remark about
hardening copper, in which you said it

was a myth. I do not know that you
were aware of the copper chisel that

was in Dr. McCallum's collection in

Dunnville. It was found on Fraden-
burg's farm near Cayuga and given to

Dan Dashwood who tried it and said it

was hard. But in order to determine
whether the hardness was in the cop-

per or due to some o-utside influence he

heated it and dressed it as any other

cold chisel, after which it proved to be
soft. Now there is no reason to doubt

Mr. Dashwood's statement about its

hardness, and as he is dead and can not

be questioned, we must let it pass.

James Bell.

Editor's note:—I did not know about
this particular chisel but I have seen

several copper chisels of very ancient

origin. I never have been privileged to

test any of them myself, but I have been
informed by the manager of the Royal
Ontario Museum that none of the large

collection in that institution is any dif-

ferent from ordinary copper, and can-

didly I cannot conceive how copper can

be any different from what it always is

without the introduction of some for-

eign substance to change it, but since

I have seen >ome of the wonders which

science has brought out lately I am pre-

pared to believe almost anything.
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Next Year's Convention in April

ATA MEETING of the directors of the American Foundry-

men's Association held in Chicago, on October 3, an-

nouncement of which appears elsewhere in this issue, it was
decided to hold the next convention and exhibit at Cleveland,

Ohio, beginning on April 30 and closing on May 3. It will

be remembered that Cleveland was selected last year, but ow-

ing to inability to have the building completed in time, and
for various other reasons beyond the control of those in charge

it was decided to give up the idea of having it there, although

realizing that Cleveland was an ideal location. The selection

of Cleveland this year will meet with the approval of every-

one. The date will seem early on account of former ones be-

ing later, but as a matter of fact the convention is being held

partly during the first week in May, which does not sound

quite so early.

Having it early, has advantages in more ways than one, but

one real argument is that people have tired of depression talk

and the sooner they wake up to the fact that there is no de-

pression, other than what they make, the better it will be for

everyone. Things are practically back to normal already,

with the exception of fear on the part o'f manufacturers that

some strike or trouble of some kind may upset things. If

we can get past differences of opinion between the men and
their employers there is a good year ahead, and by having a

good convention and exhibition of foundry equipment, early

in the summer, we will be off to an early start for a good
season's business.

Platers' Society Has Open Meeting
'"THE TORONTO branch of the Electroplafers' Society,

held an open meeting in their new hall 22 College St. on

Monday night. October 23, at which an interesting program
of educational importance was carried out.

This society, chartered in 1909, is perhaps, not as well known
and understood as it should be. Unlike manufacturers' pro-

tective associations or the various trade organizations, it is a
strictly educational affair and does not touch on wages or

other disputes between employer and employee, but on the con-

trary it welcomes as a member anyone who is interested in

plating and polishing, either as employer or employee.

To the average man who has only an indifferent acquain-

tance with plating through coming in contact with the finish-

ed product there might not seem to be much to know, but if the

same man would go to one of these meetings and listen to

what is to be heard, he would come away thinking a lot dif-

ferently. Even the pouring temperature of the metal from

which the article is cast comes in for its share of considera-

tion. The leading speaker on the subject of plating was
Walter S. Barrows whose able contributions to Canadian

Foundryman are now recognized as authoritative by most of

the platers and polishers throughout the Dominion of Canada,

and to no small extent abroad. The subject which he chose

was entitled "From the Anode to the Electro Deposit," and

this he handled to the satisfaction of everyone present. His

samples of anodes in various stages of extinction were a great

aid in bringing his points home. Some anodes showed by

their appearance that they had been perfect in their actions,

while others showed the reverse. Dr. T. T. Burt Gerrans,

Professor of Electro Chemistry at the Toronto University,

spoke on the effect of hydrogen on malleable nickel and also

enlightened the audience on the possibilities of copper plat-

ing aluminum.

An extra attraction was also arranged, which consisted of

an address with lantern slides, by C. A. Richardson of the

International Nickel Co., on the subject of "Nickel and it's

Process From the Mine to the Anode." Mr. Richardson's

address and some of the views appear in another section of

this publication and should be read by every patriotic Can-

adian since nearly all of the nickel which is used in the world

is produced in Canada.

While on the subject of nickel and nickel plating, we might

say that Canadian Foundryman is the only publication in

Canada which treats on "Plating and Polishing," and this

subject is given considerable space in each issue, chiefly in

answering questions which are asked by platers who are in

difficulty. Features of the subject are also published from

time to time apart from the questions and answers. Electro-

plating is a deeper study than might be considered, but Can-

adian Foundryman will keep its readers posted on the most

approved methods of plating and polishing practice.
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Market Conditions and Tendencies

Conditions in the foundry business are

very little changed since a month ago,

but everything looks encouraging.
Things have not yet begun to move as

we could wish, but everything points in

the right direction. Some lines of work
are running normally already, but those

manufacturing lines of equipment are

not yet making much headway, since

most concerns are chiefly interested in

using their present equipment to its

limit before investing in anything new.
The railway companies, are, however,
finding it necessary to scrap a lot of

their rolling stock in the very near fu-

ture and replace it with new. Things
have begun to move to some extent in

the United States, but not a great deal

more so than in Canada. They led the

way at the beginning of the depression

and are due to lead in its extinction, but
so far inquiries are the chief movements
that are being made. These inquiries

are, however, genuine and will soon lead

up to good business, as the railroads of

the United States are, even now, unable
to handle the freight, and the farmers
are complaining about the slow move-
ment of grain.

The Chicago, Milwaukee and St. Paul,

wants six thousand coal cars, three

thousand five hundred box cars, one
thousand automobile cars and one hun-
dred locomotives. These orders will

be let as soon as the tenders are consid-

ered, and the amount of money required
for their fulfillment will approximate
forty-five million dollars.

The Atchison Topeka and Sante Fe
has already spent twenty-three million

dollars on improvements this year and
will spend twelve million more before
the end of the year. Their programme
for 1923 calls for an expenditure of

forty million dollars.

The Baldwin Locomotive works at

Philadelphia, have fifty million dollars'

worth of unfilled orders on their books
at the present time and this will keep
their plant running until April, 1923,

when there will be abundance of work
coming in. Most of the American
roads which can get their men to work
are doing a lot of new work in their

repair shops, but this does not count for

much.
The coal and grain movement is the

immediate cause of the present stir,

particularly as the close of navigation
draws near, but it is not the intsntion to

relax in the least when these temporary
rushes are over, as everything has been
neglected for so long a time that it will

be necessary to make up all neglected

improvements.
Canada cannot lag behind, as our

roads are as much in need of new equip-

ment as are those of our neighbors. Our
locomotive and car shops are already

beginning to bestir themselves prepar-
tory to the anticipated business, but ow-
ing to the change in ownership and man-
agement in our National lines this has
necessarily been delayed. Railway work
means a lot to the foundries of the coun-
try and as soon as the railroad shops
get rightly under way they will need new
installations which will be required for

their own use.

The unsettled state of the markets
stands in the way of normal business,

since no one wants to buy in a declining

market. The coal strike and the con-
sequent shortage of coal upset the pro-

duction of pig iron on this continent to

such an extent that outside producers
had a profitable field both in Canada
and the United States. It is estimated
that over 6,000 tons of pig iron were
discharged at the port of Montreal from
British vessels during the first week in

Nov., and reports are that even larger
quantities will arrive by succeeding
steamers before the close of navigation.

A great deal of this iron is finding its

way inland, a large portion being for

Ontario points. It is not expected,

however, that Scotch iron such as Sum-
merlee and Carron will find a permanent
place in the Ontario market, and unless
something unforeseen happens Canadian
iron will again be exclusively used there.

There is a good deal of Midd'les'borough

pig iron going into Ontario, but it is not

as good as Scotch foundry iron and is

merely for mixing purposes.

Discussing the pig iron situation a

large dealer states:

"With regard to the pig iron situation,

there has, of course, been a considerable
quantity of English and Scotch import-
ed during the past few months, and we
have sold a fair quantity for Ontario de-
livery. This is, of, course, special busi-

ness arising out of the situation in con-

nection with the coal strike and we could
not look for its continuation except per-
haps in isolated cases. The situation

locally is naturally improving and prices

we judge, are very close to the cost of

import to-day. We can lay down Scotch
pig iron to-day at most Ontario towns at

about $36.00 per ton delivered, duty paid,

this, of course, being for direct import
and not from stock. We consider that,

by the Spring, conditions will have be-
com? quite normal and that it will be dif-

ficult or impossible to sell imported pig
iron, except at points such as Montreal
or nearby places where the import
freight rate is very low. British fur-
naces have, of course, sold a large quan-
tity for export to the U. S. during the
past few months, and prices are natural-
ly stiffer as a result. We therefore do
not look for any easier prices on the
other side at present."

Canadian furnaces which were up

against an unpleasant situation on ac-

count of the coal shortage are already

beginning to get in shape to regain their

lost business. The Canadian Furnace

Company, Port Colborne, Ont., rather

than attempt to run under such condi-

tions as prevailed during- the summer,
blew out their furnace and are making
extensive alterations and improvements,

and are expected to be ready for busi-

ness shortly. The Steel Company of

Canada have been entirely rebuilding

their furnaces at the Hamilton, Ont.

plant and will blow in the second fur-

nace in a few days, on foundry pig iron.

The other furnace companies are all

getting ready for good buisness after

the first of the new year.

While it is quite easy to get selling

price quotations on n:w material of all

kinds and sometimes on scrap iron it is

a difficult matter to get quotations on
non-ferrous scrap, other than what the

dealer is prepared to pay. The selling

price will be this, plus his profit which
will depend on the amount of the pur-

chase and the terms of payment, etc.

Present selling prices of pig iron on sid-

ing at ralace of unloading are as follows:

No. 1 Canadian pig, Toronto $33.80

Algoma, No. 1, Montreal 38.65

Summerlee, Montreal 35.00

Grey Forge, Pittsburgh 31.25

Lake Superior Charcoal Chicago . . 36.15

Standard Low Phos., Phila 38.00

Bessemer, Pittsburgh 34.77

Basic, Valley Furnace 30.00

Selling Price of New Non-Ferrous
Metals

Lake copper $17.50

Electrolytic copper 17.25

Casting copper 17.00

Tin 40.00

Lead 7.50

Zinc 9-50

Antimony 7.50

Aluminum 22.00

For scrap iron the dealers are paying

the following prices:

No. 1 machinery scrap iron .... $18.00

Stove plate 16.00

Malleable 10.00

Cast borings 4.00

Heavy melting steel 10.00

Non-Ferrous Scrap. Metals

Copper, light, per 100 lbs 9.00

Copper, crucible 11.50

Copper, heavy 11.25

Copper wire 11.25

No. 1 composition 9.00

New brass cuttings 6.00

Red-brass turnings 6.50

Yellow-brass turnings 5.25

Light brass 4.50

Medium brass 6.00

Scrap zinc 3.50

Heavy lead 4.50

Tea lead 3.00

Aluminum 11.00
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Scraps
^fhc Fbundnj Scrap Pile^

The National Bronze Company, Limit-

ed, is a new organization recently

chartered with a capitalization of $50,-

000, by Henry J. Chanvin, John J.

Meagher, and Harold E. Walker, Mon-
treal, Que. They will construct and

operate a brass and bronze foundry in

that city.

New Industry for Welland. The Dodds
Canadian Iron Works, Limited, is the

name of a new concern which has been

organized at Welland, Ont., with a cap-

ital of $200,000. They will operate a

foundry and machine shop and will man-
ufacture flour mill and similar ma-
chinery.

The Vulcan Iron Works, Winnipeg,
Man., have been making additions to

their foundry equipment, among which
is an electric travelling crane of five-

ton capacity, supplied by the Northern
Crane Works, Walkeiwille, Ont. This
crane is of the latest type, with two
electric motors.

Hugh Park Foundry, Limited, Oshawa,
Ont., manufacturers of the Beardsley-
Piper sand throwing machine for the

Canadian trade, are building one ma-
chine of the portable type for
Goldie and McCulloch of Gait, Ont. This
machine throws the sand instead of

shovelling it into the mold and ramming
it, and will handle miscellaneous work
of the largest size.

The Industrial Digest, 25 West 45th

St , New York, celebrated their first

birthday on Oct. 2. This publication,

as its name implies, makes it its busi-

ness to reproduce a synopsis of the lead-

ing articles in the industrial publica-

tions of the world as well as all indus-

trial doings. That it has been a suc-

cess goes without saying. The amount
of information which it gives is such
that would occupy all of a business
man's time culling from the different
papers if he had to do it himself. By
placing the titles and leading points in

a manner where the busy man can see
what will interest him, he knows where
to locate any knowledge he may require.

The Industrial Digest begins its second
year with best wishes from Canadian
Foundryman.

The Ajo Copper Mines of Arizona,

which are among the important mines of

the country, were begun in an arid

desert, but the water which has con-

tinually, to be pumped from the mine
has now made the neighborhood as green

as though it had never been a desert,

while all around is the same desolate

hot sand of the desert, with this beauti-

ful oasis in its midst.

Manganese and Stel Foundry, Limit-

ed, is a new concern which has just re-

cently began operations at Sherbrooke.

Que. Their premises are .situated on

Water Street, and they have already be-

gun to execute a number of orders for

their product. The company have one

furnace of one ton capacity, capable of

running three heats per day, but it is

the intention to greatly increa-j this

equipment and capacity in the near fu-

ture. Mr. P. McCullough, formerly of

the Canadian Brakeshoe Company is the

president and general manager, while

Mr. A. S. Bayles, formerly of the Cana-
dian Ingersoll-Rand Company, is secre-

tary-treasurer.

Dominion Insulator & Manufacturing
Co., Ltd., which is a division of the

Ohio Brass Company, Mansfield, Ohio,

announces that it is now constructing a

factory at Niagara Falls, Ont., for the

manufacture of the most up-to-date, ap-

proved design of high tension porcelain

insulators and other "Ohio-Brass" pro-

ducts, such as trolley materials, and
rail bonds for electric railways and
mines, electric car equipment and steam
road electrification materials. The new
plant will be of the latest construction

and will be equipped with every modern
facility for the production of this class

of material by the most advanced pro-

cesses. It is the intention to have the

factory in production order before the

end of the present year.

* * * #

"The improper use of explosives,

caused 31 deaths and 73 injuries during
1920," remarked Lieut.-Col. G. Ogilvie,

chief inspector of explosives, Ottawa,
during an account of the operation of

the Explosives Act of Canada, at a joint

meeting of the Montreal Branch of the

Engineering Institute of Canada, the

Montreal section of the Society of Chem-
ical Industry and the Canadian Institute

of Mining and Metallurgy. Sheer neglig-

ence, he said, was the cause of many
accidents and recklessness contributed

its share. "It is very fortunate for us,"

continued Col. Ogilvie, "that the supply
of explosives, other than fireworks, is

practically all from Canadian factories.

Not only does this facilitate the author-

ization of the explosives put on the mar-
ket, but, enjoying as we do the co-opera-

tion of manufacturers, we have bene-

fited by their influence over their cus-

tomers in matters relating to the keep-

ing of explosives."

Elliot Machinery Co., Belleville, Ont.,

are distributing a neat catalogue of their

woodworking machinery which consists

essentially of an universal machine which
can be converted into almost any ma-
chine required in woodworking. The
illustrations show the machine set. up
for cross-cutting, housing stair-string-

ers, ripping, scroll-sawing, jointing,

dadoing, etc. Other machines illus-

trated and described are scroll saws and
sand-papering machines. All the ma-
chines described are such as would be

used outside of regular woodworking
plants. They are driven by electric

motor which accompanies the machine.

Contractors working on buildings can do
a lot of their own machine work. Foun-
dries could use them to good advantage
in flash work and pattern making. The
catalogue tells the whole story and is

to be had for the asking.

'LECTROMELT CALCULATOR

The Pittsburgh Electric Furnace Cor-

poration have just developed a handy
calculator made of celluloid for figuring

the amount of ferro-alloy required for

different alloys and various metal mix-

tures to allow any given percentage of

alloy, and allow any ordinary percentage

of loss in the absorption of an alloy.

This device is intended for the aid of

the furnace superintendent and melter in

the foundry and metallurgical industry

generally, and on account of the rapidity

and accuracy with which the calcula-

tions are made, will serve a very useful

purpose throughout the steel and metal

field. The device is of circular form, 7

inches in diameter and made in three

pieces pivoted in the centre. Six grad-

uated scales provide for the direct read-

ing of the various elements used in the

calculations. The price of this device

is $5.00.
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Buy Canadian Foundry Supplies

Direct from the Manufacturer

You Save in Every Way

A DVANTAGEOUS purchases of raw

material—made possible through our

thirty years' experience is one of the reasons

why we can manufacture high grade prod-

ucts at low prices.

"We can ship these products to Canadian

Foundries without duty charges, excessive

freight charges, trouble and delay. As they

are of a guaranteed consistently high qual-

ity you are ensured better castings at a lower

cost. These are reasons why it pays to buy

your Foundry Facings and Supplies direct

from us—and remember you are patroniz-

ing a Canadian concern."

Hamilton Facings will not run before the iron,

burn, or brush off the mold. If our facings are
not all we claim, return them at our expense.
Our guarantee covers quality, service, uniformity
and dependability.

Ceylon Plumbago
Every barrel of XX Ceylon is guaranteed to be

absolutely uniform. It ensures perfectly clean

castings.

Climax Silver Lead
for medium and lighter grades of castings. It

will brush on the mold. It is sold at a moderate
price, and invariably proves its worth at the first

trial.

Climax Partine

has given universal satisfaction. It is free from
injurious, combustible or inflammable ingredients.

Its very low price appeals" strongly to Canadian
Foundrymen.

Gambite
Superior to any Liquid Core Binder on the market.
It is free from gas and can be ufeed alone or with
oil. flour, resin or any dry compound.

No. 206 Ceylon Plumbago
This is a splendid general purpose lead. May be
used wet and makes a perfect wash for dry sand
molds.

Imperial Plumbago
In constant use among foundrymen for thirty

years for making stove plate and ornamental
work of every kind.

Climax Core Wash
A trial will convince you of the superior merits

of Climax Core Wash. It remains in suspension,
will not rub off, wash or buckle, and it cleans

easily. The materials from which Climax Core
Wash is made are selected for their high heat-

resisting qualities. When you make your cores

from Climax Core Compound and wash them with
Climax Core Wash, you have cores you can depend
upon.

Climax Grey Core Compound
A small amount of "Climax Grey" costing only a
few cents, will save much valuable labor. The
sand flows freely and completely from the cast-

ing. Cores made from Climax Grey Core Com-
pound are always clean, hard and perfect. They
dry quickly, and do not become damp in storage
or in the mold ; neither do they sag. scab nor
buckle. You/ can rely on Climax Core compound
being absolutely uniform.

Samples and Prices on Request.

The Hamilton Facing Mill Co., Limited

Head Office and Mills: Hamilton, Ontario, Canada

BRANCHES:
TORONTO—The Hamilton Facing Mill Co., Ltd., 48 Abel St.

WINNIPEG—The A. Adams Supply Co., Ltd., Gait Building.

VANCOUVER—The Chowne Chemical Co., Ltd.. 918 Pender St. W.
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BOOKS, CATALOGUES
Elements of Industrial Heat Treating

is a 44-page book, profusely illustrated,

and treating on the subject referred to
in its title. The purpose of the book,
as outlined on the second page is to en-
courage a broader view of the principles
governing the heat-treatment of metal-
lurgical, chemical and ceramic pro-
ducts, and the selection and use of
equipment, fuel or electricity as a means
to that end. The matter is all techni-
cal and relates to principles and their
application in practice and has been re-
viewed by teachers and engineers of
note to insure its accuracy and freedom
from bias before publication. Some of
the subjects which should be particularly
attractive to those interested are: "Re-
lation of temperature control to uniform-
ly heated product;" "Factors affecting
time and method of heating and cool-
ing;" "Relation and price of fuel to cost
of production;" "Factors governing the
selection of fuel or electricity." The
book is published by W. S. Rockwell
Company, furnace engineers and con-
tractors, 50 Church Street, New York,
and is free for the asking.

* * * *

Belt Conveyors and Belt E'evators,
by Frederic V. Hetzel, is a book which,
as its name implies, treats on a subject
which is of vital interest to foundry-
men, and one which has received con-
siderable attention in Canadian Foundry-
man—that of handling material by belt
conveyor. This book was written
especially for:

1—Men who have material to handle
and who want to know more of the
"how" and "why" of conveying and
elevating machinery than can be told in

the catalogues and advertisements of
manufacturers.

2—Consulting engineers who have to
advise in the selection of the proper
machinery to do certain work.

3—Engineers and draftsmen who de-
sign conveying and elevating machinery.

4—Students in technical schools and
colleges.

The author's treatment of the sub-
ject is clear, thorough and practical, ex-
plaining principles and the reasons for
doing things, as the result of 30 years'
experience at the drafting board, in the
shop, and in the field supervising the
erection and operation of conveying and
elevating machinery.
While the machines described do not

cover the whole field of handling ma-
terials, they are so generally useful and
suit so many kinds of material under
so many operating conditions, that they
are used to illustrate some of the gen-
eral principles underlying the design
and use of conveying and elevating ma-
chinery.

As chief engineer of one of the larg-

est companies in the business, extend-
ing over a period of 13 years, Mr.
Hetzel was responsible for the design
of all kinds of conveying and elevating
machinery, and acquired valuable ex-

perience in dealing directly with sug-

gestions and complaints from users of

the machinery, and in co-operating with
them in effecting improvements in de-

sign and manufacture.
Much of the information published in

this book has never before appeared in

print.

The book is published by John Wiley
& Sons, 432 Fourth Avenue, New York,
Chapman & Hall, London, Eng., and
Renouf Publishing Company, Montreal.
It has 333 pages, 6 by 9 inches, and con-

tains 291 illustrations. The binding is

cloth. Price $5 postpaid (25s. net).

# * * *

Burning Liquid Fuel is the title of a

three hundred and forty page book, by
William Newton Best, and published by
U. P. C. Book Company, Inc., 243-249

West 39th Street, New York. It is a
practical treatise on the perfect combus-
tion of oils and tars, giving analyses,

caloric values, and heating temperatures
of various gravities with information on
the design and proper installation of

equipment for all classes of service. The
first one hundred and fifty pages are
of exceptional interest to those engag-
ed in engineering pursuits, while the re-

maining pages are of particular inter-

est to the foundrymen. In the chapter
on "Steel Foundry Practice," 18 illus-

trations, mostly full page drawings, are
shown, along with detailed descriptions

of the various methods of producing
best results with oil fuel in the steel

foundry. The chapter on "Heat-treat-
ing Furnace Practice," is treated in an
equally thorough manner, and illustrat-

ed with 21 engravings. Malleable iron,

gray iron and brass foundry practice,

are all covered thoroughly, showing the

various types of oil burners, reverbera-

tory and crucible furnaces. Copper in-

dustry, forge work, boiler making, en-

ameling, chemical, brick and lime kiln,

cement, ore roasting, road work, baking,
chocolate and candy making, sugar,

glass, etc , are all treated. In the engin-

eering sections, which include stationary,

marine and locomotive boilers, with ap-

paratus for firing with liquid fuel,

nothing seems to be omitted. The book
is 6 x 9 inches, bound in cloth. Price

$4.00.

* * * *

Safe Foundry Practice is the title of

a seventy-page book 6x9 inches, pub-
lished by the Travelers' Insurance Com-
pany. Hartford, Connecticut. The con-

tents of the book, in no way refer to in-

surance, but this can, of course, be im-
plied. The object of an insurance com-
pany publishing a book of this kind
would be to educate the workmen in the

foundry as well as those who employ
them, so that the hazards of the work
may be lessened, thereby making the

risk from an insurance standpoint less

hazardous. From this point of view it

is an invaluable book to possess, since

it covers practically every phase of

foundry work, drawing attention to the

danger spots which should be avoided.

It is illustrated with eighteen large

half-tone engravings, of appliances used
in foundry work, and shows the good
and bad points in each of them.
Stress is placed on keeping the
windows clean and the walls and the

entire interior white and cheerful look-

ing. Obstacles should not be allowed

where men are likely to be walking
when carrying melted iron. Many other

points of importance are dwelt upon
and illustrated. All told it is well

worth asking for.

OBITUARY
Readers of Canadian Foundryman

will learn with regret of the death of

John P. Pero, of the Canadian Steel

Foundries Co., Montreal, which took

place on Sept. 23th last. Mr. Pero was an
American by birth but had spent much
of his time in Canada. He was a molder

by trade and knew the grey iron and
malleable business from A to Z. He
was born at Waltham, Mass., Dec. 9,

1856, but moved with his parents to

Worcester, Mass., when a child, and
there he spent most of his school days,

and also served his apprenticeship in

the foundry business. Mr. Pero came
to Canada in 1905 and settled in Brant-

ford, Ont., where he held the position of

manager of the Pratt & Letchworth,

malleable works. He remained in

Brantford for four years, when he again

moved to the United States, but later on
returned to Canada where he took a

responsible position with the Steel Foun-
dry Co., in Montreal. Mr. Pero was
one of the charter members of the

American Foundrymen's Association,

and always took a prominent part in its

activities. He was elected president of

the association in 1916, and re-elected

for 1917. He was buried at Indian

Orchard, Mass., on Sept. 26.

Woodward's Patent Heaters for use in

foundries and other manufacturing and
engineering plants, are most thoroughly

described and illustrated in a neat cat-

alogue being distributed by Woodward
Bros., Copelin Limited, Unwin Road,

Glengall Road, Peckham, London, S. E.

15, England, who manufacture a full

line of these heaters under the name of

"Gem heaters." What are referred to

in Great Britain as heaters include what
Canadians would designate as a blow

torch or oil burner. In the list describ-

ed are compressed air, oil burners for

lighting purposes in out-of-the-way

places, and with the burner on a swivel

so that it can be turned to any angle;

heating burners for expanding hubs

preparatory for shrinking onto shafts;

stands for holding a number of burners

at the same time so that flames can be

brought to bear upon a large surface

simultaneously; burners for lighting

coke fire in cupola, for drying ladles for

skin-drying molds and numerous pur-

poses in and about the foundry and other

departments. Spare parts and details

are also shown. The descriptive matter

explains everything.
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Preston Ball Bearing Electric Sand Riddle

The Riddle that has been thoroughly tried out in hundreds of foundries in Canada, and

NOT FOUND WANTING
We will send it to you "Charges Prepaid." Try it out for 15 days (it only needs screw-
ing into your light socket.)

IF IT SUITS: KEEP IT IF IT DOESN'T SEND IT BACK
That's our whole story and it will be bette r and more convincing proof to you what it

will do than a lot of statements we might make here. Compare our price and our riddle

with any other make. We will gladly accept your verdict.

The Preston Woodworking Machinery Company, Limited
PRESTON - ONTARIO

SPECIAL NOTICE
TO SUBSCRIBERS

We have received some complaints from
subscribers to the effect that Canadian
Foundryman is not being delivered. In al-

most every case investigation has shown
that our friends have changed their ad-
dresses and have NOT notified us.

Let every subscriber look at the address on
the label of this issue of Canadian Foun-
dryman, and, if it is not correct, please
fill in and mail to us the following

—

Name

Old Address

Change to

New Address

Occupation

Address: "Canadian Foundryman"

143 University Ave. Toronto, Ont.

dVxXn

DIXON
GRAPHITE
CRUCIBLES

Write for Bulletin
9,7 A in, which are

illustrated the full

line of Dixon Graph-
ite Crucibles, their

sizes and capacities.

mace Crucibles

Foundries *sing Rockwell. Ideal,

Hausfeld, Case, "M.R.V." Mon-
arch, or other tilting furnaces
will find Dixon's Tilting Fur-
nace Crucibles and Bases for
same dependable and economical.

The name DIXON on any cru-
cible gives assurance that it is

the standard and is backed by
nearly a century of experience
in crucible manufacture.

Joseph Dixon Crucible Company
Jersey City, N.J., U.S.A.

Established 1827
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for

50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in bordor, are at card rates.

POSITION WANTED

DR/.dS FINISHER, GOOD ALL ROUND MAN,
lathe and bench hand, plain pattern making,

good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,
Canadian Foundryman. (C.3F.)

WANTED

\lfANTED—A TABOR MOLDING MACHINE
squeezer No. 10—34" between upright, to be

in Al condition. State price. Apply W. J. Dal-
gleish, 221 Dundas St., Gait Ont.

pOSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace, Boiler Sections, Match
Plates, and Moulding Machines. Capable,
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

NOW!
You've been going to

send in that ad for

weeks, so why not
mail it now for next
month's issue?

CANADIAN FOUNDRYMAN
143 University Ave. - TORONTO

PATENT NOTICE.
TO ALL WHOM IT MAY CONCERN:
Be it known that CHARLES PRACHE, of

Paris. France, is willing to license any Canadian
manufacturers under his Canadian Patent No.
203.025. for EVAPORATOR.

Further information may be had by applying
direct to me, or to Messrs. Marion & Marion. 364.
University Street, Montreal.

FOR SALE

MODERN EQUIPPED
FOUNDRY FOR RENT

A WELL-KNOWN MANUFACTURE
ing plant will rent their UP-TO-

DATE foundry to responsible party.
They will also take large proportion of

output.

Floor space of main foundry is 140
feet by 60 feet, and all modern equip-
ment is included. Following are some
of the UP-TO-DATE facilities:

LARGE CUPOLA, ELECTRIC
OVERHEAD CRANE, CONTINU-
OUS ELEVATED TRACK, METAL
POURING CRANE, SAND BLAST.
TUMBLING BARRELS, PATTERN
SHOP, COMPRESSED AIR LINES.
CORE OVENS, RAILWAY SID
ING.

This is the chance of a lifetime.

None but responsible parties need ap-
ply. Rent reasonable and prospects
particularly bright. For further par-

ticulars write, Box No. 709,

CANADIAN FOUNDRYMAN

CLOSING TIME

Advertisements for this section

must be in our hands on the 9th

of each month.

In order that the announcements
of your wants, etc., shall not be

delayed, please try to have them in

our office as early as possible.

CANADIAN FOUNDRYMAN

DARGAIN IN USED ELECTRIC FURNACE •

A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220

volts, 25 cycle, 3 phase ; complete equipment. For

further particulars write Hiram Walker & Sons.

Metal Products, Limited, Walkerville. Ont., P.O

Box 156. Ic.t.f.f.,

T70R SALE—ONE SAND-MIXING MACHINE—
Double-Cage type, ball bearings in oil bath

throughout, gears of case-hardened steel. A
bargain for someone. Box 710, Canadian Foun-
dryman. iC.F.F.)

-"TAYLOR SAFES FOR SALE—RARE OPPOR
tunity to secure a safe at small cost. They

are in splendid condition. Inside dimensions and
prices are as follows: 15" deep. 2 ft. 6" wide,
3 ft. 11%" high, fitted with built-in compart-
ment. Price $250.00. 18" deep, 2 ft. S" wide,
4 ft. 5" high, fitted with steel compartment.
Price $200.00. Apply Box No. 711. (CFF)

Bailey &BellFire Brick Co.
Manufarturers and Importers of High Grade

Fire Brink Fire Clay and General Supplies.

Special Shapes. Cupola Block. Stoker Brick.

Boiler Tiles, Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St.. Toronto. Phone Ken. 4335

JAMIESON&FINLAY
Job Platers and Polishers

Nickel and Copper Plating and Gal-
vanizing. Makers of Closet Seat Hinge9.

68 Samuelson St. - Gait

St?el Ladles, Shanks, Fiask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks. Write For New Catalogue

THE 5TEELTROUGH& MACHINE CO. LTD.
TWIEO - ONT.

Ask Your Bank Manager—
if you would find the Financial Post of real

benefit to you
He will tell you that THE FINANCIAL
POST is Canada's leading financial and

investment newspaper; that it will solve

your investment problems, save you from

loss and analyze business conditions for

you.

He probably reads and enjoys THE POST
—2,200 Canadian bank men do—and will

tell you how THE POST can help you.

Or if you want to subscribe now to this

valuable weekly newspaper of news and
views of business and investment send $5

to-day.

143 University Ave.
THE FINANCIAL POST Toronto Canada

.ii/itfc-
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

I

ANODES, BRASS, COPPER. NICKEL
AND ZINC

W W. Wells, Toronto, Out.

ARGON
Dominion Oxygen Co., Toronto. Out.

BRASS FURNACES
Hawley Down Shaft Furnace Co., East-

on. Pa.
Monarch Engineering & Mfg. Co., Balti-

more, Md.

CHEMISTS
Charles C. Kawln. Chicago. Ill

CLAMPS, FLASK
Diamond Clamp & Flask Co.. Rich-
mond, Indiana

CORE MACHINES
American Foundry Equipment Co.. New

York City.

CORE OVENS
Damp Bros., Mfg. Co., Toronto. O .'arlo.

Monarch Engineering Mfg. Co.. Balti-
more, Md.

W. W. Sly Mfg. Co , Cleveland. Ohio

CORE PLATES
Damp Bros.. Mfg. Co., Toronto. Out.

CORE SAND
Benson & Patterson, Stamford, Ont.
George F. I'ettinos. Philadelphia, J "a

CRANES
Northern Crane Works. Ltd . Walker-

Tllle, Ont.

CRUCIBLES
Joseph Dixon Crucible Co . Jersey City,

N T
1. H. Gautier & Co. Jersey City. N. Y.

CUPOLAS
Northern Crane Works. Ltd., Walker-

ville. Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio
Monarch Engineering & Mfg. Co., Baltl-

more, Md.

•CUPOLA LININGS
Whitehead Bros.. Buffalo N Y

DUST ARRESTERS
W. W. Sly Mfg. Co . Cleveland. Ohio

EDUCATIONALISTS
McLaln's System Inc.. Milwaukee. Wis

ELECTRIC RIDDLES
Great Western Mfg Co.. Leavenworth.

Kansas.

Preston Woodworking Co.. Preston. Ont.

rERRO-MANGANESE
A. C. Leslie & Co., Ltd., Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co. Ltd., Montreal.

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co.. Toronto.

Ont.

i-lASKS. SNAP
American Foundry Equipment Co. New
York Cltj.

FLASKS. STEEL
American Foundry Equipment Co. New
York City.

/LUXES. IRON. BRASS. ALUMINUM.
COPPER

Basic Mineral Co . Pittsburgh, Pa

Directory of Foundry Supply Houses

The Buyers' Directory of Canadian Foundryman was originally

intended to contain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

r.ouses listed below :

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

GRIT AND SHOT. SAND-BLAST
Pangborn Corp. Hagerstown, Md.

LADLES
Damp Bros., Mfg Co., Toronto, Out.

LADLE SHANKS
Damp Bros., Mfg. Co., Toronto, Out.

MAGNETS
Dings Magnetic Separator Co.. Milwau-

kee, Wis.

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Austen Company, Cleveland, Ohio.
Charles C. Kawln, Chicago, 111.

H M. Lane Co, Detroit, Mich.
McLaln's System Inc , Milwaukee, Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton,

Pa.
Monarch Engineering Mfg. Co. Balti-

more, Md.

FURNACES. GAS
Monarch Engineering Mfg. Co. Balti-

more. Md.

rURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more, Md.

URNACE3 ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh. Pa.
Electric Furnace Co., Salem, Ohio.

GRINDERS, PORTABLE
* W Sainsbury. Ltd

Cleveland Pneumatic Tool Co, Toronto,

Ont.

GRINDERS. SWINGING
A. W. Sainsbury Ltd.. Sheffield, Eng.

GRIT AND SHOT. SANDBLAST,
Globe Iron Crush and Shot Co.,

Mansfield. Ohio.

HEATERS
E. J. Woodison & Co., Toronto,

HOSE COUPLINGS
Cleveland Pneumatic Tool Co.. Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co., Detroit, Mich.

IRON CEMENT
Smooth-On Mfg. Co., Jersey City, N.J.

KAOLIN
Whitehead Bros. Buffalo N. Y.

MAGNETIC SEPARATORS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

METALLURGISTS

McLain's System Inc , Milwaukee, Wis.

Charles C. Kawin, Chicago, 111

METAL PATTERNS

Bryant Pattern Works. Windsor, Out

Hamilton Pattern Wks., Toronto, Out

MOLDING MACHINES

American Foundry Equipment Co., New
York City.

Herman Pneumatic Tool Co., Pitts-

burgh, Pa.

Tabor Mfg. Co., Philadelphia, Pa.

MOLDING SANDS
Whitehead Bros.. Buffalo N. Y.

Benson & Patterson, Stamford, Ont.

Geo. F. Pettlnos, Philadelphia, Pa.

Venango Sand Co., Franklyn, Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Out

PATTERN MAKERS
Bryant Pattern Works, Windsor, Out

Hamilton Pattern Wks, Toronto. Ont

PIG IRON

A. C. Leslie & Co., Ltd., Montreal.

Steel Co.. of Canada, Hamilton. Ont.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co . Toronto,

Ont.

PULLEYS
Dings Magnetic Separator Co., Milwau-

kee Wis.

Great Western Mfg. Co.. Leavenworth,
Kansas.

The Preston Woodworking Machine Co..
Preston, Ont.

SAND
Benson & Patterson, Stamford, Out.
George F. I'ettinos, Philadelphia, Pa.
Venango Sand Co , Franklyn, P».
Whitehead Bros., "Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co., New
York City.

H. L. Wadsworth, Cleveland, Ohio.

SAND MIXERS
Philips & McLann Co., Pittsburgh. Pa.
Monarch Engineering & Mfg. Co., Balti-

more, Md.
National Engineering Co., Chicago. Ill

SAND SIFTERS

Greal Western . 21fg. Co., Leavenworth,
Kansas.

Monarch Engineering & Mfg. Co., Balti-
more. Md,

National Engine' lng Co.. Chicago.
The Preston Wo ^working Machine Co..

Preston, Ont.

SAND BLAST HliLMETS
Pulmosan Safetj Equip. Co. Brooklyn.

SAND BLAST MACHINERY

American Foundry Kquipment Co., New
York City.

Pangborn Corporation. Hagerstown, Md.

W. W. Sly Mfg. Co.. Cleveland, Ohio.

SAND MULLERS
National Engineering Co . Chicago, 111

SAND BLAST ABRASIVES

George F. Pettin i. Philadelphia. Ta

Globe Iron-Crusn & Shot Company,
Mansfield, Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.

SAND RAMMERS
Cleveland Pneumatic Tool Co.,

Ont.

Toronto

SHOT AND GRIT. SAND-BLAST
Pangborn Corp Hagerstown. Md.
Globe Iron Crush and Shot
Mansfield, Ohio.

SNAP FLASKS
American Foundry Equipment Co. New
York City.

Damp Bros.. Mfg. Co.. Toronto. Out

Diamond Clamp & Flask Co.. Rich

mond. In liana.

SNAP FLASK JACKETS
Damp Bros.. Mfg. Co.. Toronto, Ont.

STEEL BANDS
Damp Bros., Mfg. Co.. Toronto. Ont.

TUMBLING BARRELS
R. MacDougall Co.. Gait. Ont.

W. W. Sly Mfg. Co.. Cleveland. Ohio

VALVES
Cleveland Pneumatic Tool Co., Toront*.

Ont.

WELDING AND (UTTING SUPPLIES
lionilnion Oxyeer Co., Toronto, Ont.
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Pulmosan Sand Blast Helmet No. 30

yfjF^N Well ventilated, ad-
justable frame fits

any size head. Light
in weight and will

stand hard wear.

Send for descriptive

circular

PULMOSAN SAFETY
EQUIPMENT CO.

45 Willoughby Street

Brooklyn, N.Y.

A FULL LINE OF

PLATING AND POLISHING MACHINERY AND EQUIPMENT
Write For Catalogue And Current Prices

Anodes
Barrels (Tumbling)
Brushes
Buffs
Chemicals
Crocus
Crucibles
Crocks
Dipping Baskets
Dynamos
Emery
Felt Wheels
Foundry Supplies

Generator Sets
Grinding Lathes

Lime Finish
Nickel Salts

Ovens
Polishing Lathes

Pumice
Rheostats

Rouges
Sand Blast Cabinets
Tanks—All Kinds

Tripoli Compositions
Waste

GEORGE W.KYLE & CO. INC.
GRAND AND THOMPSON STREETS

NEW YORK

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.
800 Smith St., Milwaukee, Wis.

NORTHERN GRAND
MADE IN

CANADA

ELECTRIC
HOISTS

I TO 150 TONS
CAPACITY

AIR
HOISTS

NORTHERN CRANE WORKS LTD.
WALKERVILLE - ONTARIO.

^ft^BUY CANTON VALVE-
^—^£ LESS CHIPPING HAM-
^J MERS and SAVE the

amount you are now pay-
1 ing for valve parts. Guar-

anteed against defects

K*jl and shipped on approval.

The Canton Pneu-

matic Tool Co.

CANTON, OHIO

r WINDSOR and DETROIT
~1

E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont. (

\S**r^s>

PHONE 5150

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

.J

Outs
Clcatiing
Cod t.<t in
Hall.

Your Ancestors Knewlt
Sand-Blasting was all right in its day—but its

i lay is done. Several hundred years ago your

ancestors quit using crumbling sandstones and

started to use steel "to polish off things."

Bo you realize that GLOBE
CHILLED SHOT will do your blast-

ing better, faster and cheaper than

will sand? You can use it as many
as 275 times. One ton of Globe Shot

equals a carload of sand.

The Globe Iron-Crush & Shot Co.
(Formerly Jhe Globe Steel Co.)

MANSFIELD, OHIO, U.S.A

ANODES
Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker

delivery, and can save duty and elimin-

ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive pamphlet
and full particulars f

W\ W. WELLS, Toronto

In

Brass
Bronze
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Patterns

!

Put your pattern problems in

our hands. Quality work and
Phone prompt service assured. Pat-
Adelaide terns made for all foundry

5439 purposes—wood and metal,
models and aluminum plate
work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

SAND-BLASTS
for every requirement

STANDARD THE WORLD OVER

SAND-BLAST SPECIALISTS

P. O. BOX 8508

^ ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE

Adopt metallic abrasive instead of sand.
Trade Mark Angular Grit will reduce your costs —

one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s.u Manufacturer.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON Ltd., Montreal, Canada

Metal Workers'

CRA YONS
Sawed from purest Talc; medium hard,

guaranteed free from grit. Equal to

best imported product but lower in price.

Send for free sample.

H. H. Wood Talc Co., Mine Centre, Ont.

Head Office and Factory

Toronto
82 Richmond St. E.

Montreal
131 St. Paul St., W.

Winnipeg
259-261 Stanley St.

MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higher
yield of good solid ingots and
castings is insured on account of

the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
—speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro-Alloys)

PITTSBURGH, U.S.A.

AMERICAN
Molding Machines
Charging Buckets
Dust Arresters
Sand Cutters
Snap Flasks

Pattern Compound
Core Machines
Oven Trucks
Steel Flasks
Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
366 Madison Ave., New York City

PHILLIPS

Sand
Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry

use. Also JawCrushers.

24th and Smallman Sts,

Pittsburgh, Pa.

& McLaren CO.

~

jgi i m f i*2umnu^||

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.

Several hundred are in use in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent write for it.

CHAS. J. CLARK BLAST METER CO.
Gladbrook, Iowa.
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Most Metal Per Dollar"
Lava Crucible Company of P

MORE HEATS
MORE METAL
MORE SAFETY
MORE ECONOMY

Write for proof

The H. M. Lane Company
INDUSTRIAL ENGINEERS

Detroit, Michigan Windsor, Ontario

Specializing in the design and
detail of Foundries, Machine
Shops and Mechanical Equipment

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H . L . WADSWORTH <
CLEVELAND

Wright High Speed Hoists will do your hoist-
ing quickly, safely, and with little effort.

Give them a trial.

LISBON, OHIO, U. S. A.

Why Don't You Write?
HARDLY a week passes that Canadian Foundryman
does not receive copies of this paper returned by the
postal authorities because of the change in firm names
or the address of some whose names are on the mailing
list. Sometimes complaints reach us of the non-delivery
of mail matter. It is not till the receipt of such com-
plaints or the return of the paper, as the case may be,

that we obtain any knowledge of the changes or re-

movals of persons or firms. The adoption of the co-
operative spirit on your part by notifying changes
would make things a good deal more pleasant for both
parties. The MacLean Publishing Co. want their mail-
ing list to be in such shape that they will be able to

render the perfect service to their subscribers. There
is a lot of valuable trade matter mailed by this com-
pany and if you don't receive it— well, the fault is

entirely yours.

VIBRATORS
Sizes

inch up

ARE THE BEST
THE JOHNSTON & JENNN1NGS CO.

Addison Rd. & N. Y. C. R. R. CLEVELAND, O.

Mr<AV&l
Will not Flux or Slag.
Cannot Crack or Peel.
Allows Qui^k Permanent
Repairs without a shut-
down.

Write us.

LAVA CRUCIBLE CO. OF PITTSBURGH. Pittsburgh. Pa
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,
whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hooaier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
51 Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mrr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supplies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets
DETROIT, MICH.

Or order from the nearest branch
CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevena
250 West 12th Street, Erie, Pa.

Charles J. Menzemer, Mrr.

MILWAUKEE BRANCH:
Frederic B. Stevena

1350 National Avenue
Milwaukee, Wis

A. M. Weia. M*r.
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Which is Your Case?
Cost of Production Excessive?

Castings Unsatisfactory?

Reasonable Production Cost?

Perfect Castings?

Why Aren't Your Castings Perfect ?

Is your trouble from dirt, porousness or shrinkage?
Would you like to use less Coke and more Scrap?
How about picking out your Cupola in one-fourth the time?
And saving one ton of Iron in a fifty ton Heat?

Your Castings Can be Perfect and Will be
Perfect if you use Keystone Cupola Flux

The C. M. Miller Alloy Fluxes For All Metals

Give them a trial. No pay unless satisfactory.

Keystone Thermo Molybdenum Flux for Iron, Steel and Semi-Steel.
Tungsten Brand of Ladle Flux for Car Wheels, Chilled Rolls, etc.,

Radioclarite for Brass, Bronze and Non-Ferrous Metals.
Pearlite for Aluminum.
Special Radioclarite for Copper.
Diamond Brand Radioclarite makes Bronze strong as Steel.

Our latest—a Welding Flux that Welds.

Fluor Spar
We produce all grades of Fluor Spar from our own mines. Immediate
delivery.

Send today for our

{literature

Use Our Fluxes and Save
Dollars Where We

Make Cents

C. M. Miller

THE BASIC MINERAL CO., Box 276, N.S. Pittsburgh, Pa.
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WOODISON
Fire Bricks and
Cupola Blocks

There are many things to be con-

sidered in the manufacture of Fire

Bricks and Cupola Blocks — quick

expansion and contraction, density

necessary to resist friction, the

proper selection and mixture of

clays, suitable air drying and burn-

ing— these are factors that must
be considered in conjunction with

the specific purpose for which the

brick is intended.

We know these things from costly

experience and give you a product
intended and adaptable for your
needs.

QTrje Spirit of the Reason prompts us.

to express our appreciation of all tabors,

gtjoton us., anb to tois-rj pou in return

all ttje jons. of a jftlerrp Christmas

anb a ^ros-perous J^eto Ipear.

The E. J. Woodison Co., Limited

Toronto, Ont. Montreal, Que.
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NichollS

MOLDING MACHINES

10-32 Type D with

open end frame

and adjustable

steel side rails

for different
length and width

of pattern plates.

10-32 Type E
Jolt Squeeze and

electric drawing

device.

Better Machines—and Why!
These molding machines have no gears, toggles, cams, springs, canvass guards,

small leaky valves, balance springs or complicated parts or adjustments, they

are easiest on the operator and quickest to operate and most economical on air

consumption. They have the least number of working parts; have a substantial

base and an absolutely positive jolt without rebound. The heads swing in and
out horizontally with the slightest effort ; they are equipped with ball bearings

top and bottom.

These machines contain many more features—write for full description.

WM. H. NICHOLLS CO., INC.
8-10 College Place Brooklyn, N. Y.
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Simple

Reliable

Durable

Eliminates

Swells

and Scabs

No Costly and Annoying Repairs

For ten years we have concentrated our efforts toward producing a

jarring molding machine that would combine both simplicity and
strength in construction—a combination that would be an insurance
against costly and annoying repairs.

The Herman Jarring Molding Machine not only meets these requirements but its

simplicity of operation makes the need of skilled labor unnecessary and effects a
saving in labor costs of at least 50%.

There is no limit to the magnitude of the mold that can be successfully rammed on
a Herman; molds for all sizes of flanged fittings, engine beds, cast iron columns,
machine tool frames, cylinders, etc., are handled with equal facility and efficiency.

Before you question whether you can afford to install a

"Herman" ask instead "Can I afford to be without it?"

Herman Pneumatic Machine Company
GENERAL OFFICES Union Bank Building PITTSBURGH, PA.

MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S.A.
Foreign Works: Pneumatic Engineering- Appliances Co.. Ltd., Palace Chambers,

Westminster. London, S.W., Eng.
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U !What a
Woman !"

Irresponsible husband away on a

quest for a pot of rainbow gold.

Harassed and dogged by a schem-
ing, unscrupulous admirer who has
thrown convention to the winds, in

his insatiable desire to win for his

own—Lady Lilian Broadbent.

Success on the hunting field crowns
the reckless striving of this superb
English sportswoman, but over her
devoted head hangs a veritable

sword of Damocles, a very deluge of

ruin and disgrace to drag her down
from her place of pride and pres-

tige, to poverty and oblivion—and
just when the clouds are blackest

—

just when Fate seems unkindest

—

But read it for yourself. It's one of

the best stories we ever published

—

Its title is

—

MacLean's
Advertising
Section

December First

Contains a wealth of

suggestion for the

Christmas
Shopper

irfLMv More than
m 95,000 copies

each Issue—

"These Worldly Goods"
A fine long complete Novelette by

Gilbert Frankau
One of England's most popular writers in his best stvle

A Christmas Gift

A yearly subscription to

MACLEAN'S MAGA-
ZINE will carry your
Christmas to your friends

and keep it fresh through-
out the year. We notify

your friends with a hand-

some Christmas card.

Send $3.00 with the full

name and address of each

of your friends. We do

the rest.

MacLean's Magazine
143 University Ave.,

Toronto

Other Features of this fine,

big Issue
" The Christmas Spirit " -

" The Persian Rug Wife " -

" Ring Out, Wild Belles " -

" Caste " Concluding Installment

" Drifting back to Party Lines " -

" Licking Stamps for Fifty Years "-

" Good Bye, Old Sourdough "

By Alan Sullivan

By Mary B. Wilson

By Archie P. McKishnie
By W. A. Fraser

By J. K. Munro
By J. M. Elson

By Guy Morton

The Women's Dept. Out of Doors in Canada and
Review of Reviews

DECEMBER FIRST ISSUE

Macleans
News Stands A'canadas national magazine

20
Cents
AT ALL
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Monarch Tilting

Crucible Furnace,
Combustion Chamber
Oil or Gas.

Monarch Steele-Harvey Crucible
Ti.tinR Furnace, Oil or Gas,

Coal or Coke.

If you don't care for ECONOMY
—don't buy

MONARCH
FURNACES

Excel All Other Furnaces In

Quality—Price—Satisfaction

Built to order—hand built—by men of ten years or more
of experience—Monarch Furnaces always prove of high-

est quality and efficiency throughout. No shoddy or

cheap material or labor is used. Materials and work-

manship are absolutely the best obtainable.

They are the result of Twenty Years of Progressive Ex-

perience. Not only are they the last word in scientific

design, but their construction is such that they will give

unusually long services under the most severe conditions.

In other words, they are built to last!

Will you let us be of assistance to you? Will you let us

put at your disposal the best talent of both the new and
the old worlds?

Remember, when you place your order with us—your

worries are over.

Let us send you fully descriptive catalogue C. F. 1922

MONARCH (BLIZZARD) Universal Sand Mixer
Not only does it produce a better mixed sand but it is really Three Machines

in one—SEPARATOR, CUTTER and MIXER. Simple operation, no constant

repairs, separates foreign matters from the sand, pays for itself in a very

short time.

Minimum Output 25 Tons Per Day

The Monarch Engineering & Mfg. Co.

1206 American Bldg.

Baltimore, Md., U.S.A.

New York Office : 50 Church St. Shops : Curtis Bay, Md.

MMlllliililllll lllllllilllllllllllllllllllllilllllllllllllllll mini
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Helmet required only for protecting operator's
face from abrasive

SLY
SAND BLAST
ROOMS

Pneumatic Elevating and Separating

of Sand and Dust

Only one Motor required (at the fan). No Bucket Ele-

vator. No Screw Ccnveyir- No Screen Riddles. No
Mechanical Parts to wear and to get out of order.

Simplicity and Perfect Separation are

the outstanding features.

Equally well adapted to Sand, Shot, or Grit

Hamilton Facing Mills

Hamilton

Ont.

The W. W. SLY Mfg. Co.
CLEVELAND, OHIO

Offices in All Principal Cities

Williams & Wilson Ltd.

Montreal

Que.

J

J

\

\

MORAL
VIRGIN

ALUMINUM

PIG IRON
COKE

Every Possible Kind for

^ EveryPossiblePurposed

COAL

MANGANESE I CHROME ORES

FERRO SILICON

SP1EGELEISEN

BESSEMER FERRO SILICON

FERRO
MANGANESE

MAGNESITE

ROGERS,BR0WN&GO.
PIG IRON • COKE

Cincinnati Buffalo New York
Chicago Pittsburgh St. Louis
Cleveland Boston Philadelphia

V

DIXON CRUCIBLES
For Evert) Mxjtalluraical R^auircixient

There is no possible requircmenl i1
' assay laboratory or melting department

where crucibles are used that can b? fulfilled more economically and satisfaci
"iih than through the use of Dixon's Graphite Crucibles.
riirv are uniform in composition, onst ruction and performance, and backed b\
ilie experience gained through nearly a century of crucible manufacturing.

JOSEPH DIXON CRUCIBLE CO., Jersey City, N.J

/

/

f

CANADIAN
AGENT:
Canadian
Asbestos
Co., 80
Front St.
\V .. Toronto
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No User of Oxygen or Dissolved Acetylene
Should Make Arrangements for the Year's
Supply Without First Securing Our Prices

THE Dominion Oxygen Company's policy of maintaining a

definite schedule of prices based on consumption works to

your advantage.

Prices are now appreciably lower than a year ago due to the price

reductions as the volume of sales increased.

If you are not familiar with the Dominion Oxygen policy which
provides for a liberal contract, prompt shipments, modern cylin-

ders, friendly relations with customers, and the lowest prices

obtainable, we will be glad to tell you about it.

DOMINION OXYGEN COMPANY, Limited
Operating the Welding and Cutting Gas Division of

PREST-O-LITE COMPANY OF CANADA, LIMITED

General Offices: 80 Adelaide St. East, TORONTO.
Hamilton Merritton Montreal

Welland
Oshawa
Windsor

Quebec Shawinigan Falls
Winnipeg

Toronto

D3i
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SPECIAL NOTICE
TO SUBSCRIBERS

We have received some complaints from
subscribers to the effect that Canadian
Foundryman is not being delivered. In al-

most every case investigation has shown
that our friends have changed their ad-
dresses and have NOT notified us.

Let every subscriber look at the address on
the label of this issue of Canadian Foun-
dryman, and, if it is not correct, please
fill in and mail to us the following

—

Name

Old Address

Change to

New Address

Occupation

Address : "Canadian Foundryman"
143 University Ave. Toronto, 0i\

MASTER FLASKS are designed to meet present
day needs where rapidity and precision of opera-
tion are essential. They are flasks you can de-
pend upon — very rigid and all wearing par.s
amply provided for.

Sol J in Canada By
Dominion Foundry Supply Co.; Whitehead
Brothers Company; E. J. Woodison Company;
Frederic B. Stevens; Hamilton Facing Mills

Co.. Ltd.

DIAMOND CLAMP & FLASK CO.
40 N. 14th St. RICHMOND, INDIANA

HAM
PIG
IRON

99

THE

f STEEL >

COMPANY
OF

VCANADA'
v LIMITED

WE absolutely guarantee the quality of

"HAMILTON" MACHINE CAST
FOUNDRY AND MALLEABLE PIG IRON
because we control its production from the

mines to the finished product.

Iron Ore and Coal from cur cv/n mines; low

sulphur By-Product Coke prcducsd at our own

plant. All pigs are machine cast and uniform

in size, and, if desired, shipments cm be made

th~ day the order is received.

HAMILTON - MONTREAL
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HAMILTON FAC1N6 MILL CO

FREDERIC. B.STEVENS

The Combs
Gyratory Foundry Riddle

Just what would it save in your shop?
You'll agree that the time of your employees is the

most costly item of your manufacturing- costs and

that a liberal percentage of this goes for time spent

in screening sand.

With a COMBS GYRATORY RIDDLE sifting sand

as fast as one man can shovel it in—doing it faster,

and better, than ten men can by hand—your costs

are going to drop, as they have dropped wherever

the Combs is installed.

Let us tell you about our Unique Thirty Days' Trial

2?y fof-H ra Canadian .Jin II I III II%,/viy of theseJtents /v///g/reM

ONTARIO AGENTS:

E. J. Woodison Co., Toronto.

Hamilton Facing Mill Co., Hamilton.

Frederic B. Stevens, Windsor, Ont.

Strong-Scott Mfg. Co., Winnipeg, Man

QUEBEC AGENTS:
Dominion Foundry Supply Co., 185 Wellington St., Montreal.

Mussens, Limited, 211 McGill St., Montreal.
Factory Supplies, Ltd., 244 Lemoine St., Montreal.
Williams & Wilson, 84 Inspector St., Montreal.
E. J. Woodison Co., Montreal.
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PIG IRON
(ALL GRADES)

FERRO MANGANESE—FERRO SILICON
Stock and Import

A. C. LESLIE & CO., Limited, MONTREAL

WHITEHEAD'S

KAOLIN
Most reliable material for lin-

ing and patching Cupolas,
Furnaces, Ladles, etc., saves

time, labor and firebrick.

E. B. FLEURY
AGENT

1609 Queen Street W.
TORONTO, ONTARIO

MOULDING SANDS
Years of experience in Mining and Blend-

ing Foundry Sands goes into every car of

sand we load, without extra charge.

SANDS AND
SUPPLIES

PLUMBAGO
FACINGS

ALBANY SAND
STRONG SILICA SAND
SHARP SILICA SAND
MILLVILLE GRAVEL

FIRE SAND
LUMBERTON SAND
SAND BLAST SAND

R. J. Mercur & Co., Ltd., Montreal
Canadian Agents

GEORGE F. PETTINOS
1206 Locust Street

PHILADELPHIA

ALL IRON AND STEEL FOUNDRIES
SHOULD BE EQUIPPED WITH

Stewart Wheel Moulding

Machines
WRITE FOR PRICE AND PARTICULARS TO

DUNCAN STEWART & Co., Ltd
LONDON ROAD IRON WORKS, GLASGOW, SCOTLAND
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IN AN ORDINARY FOUNDRY of forty to fifty molders, the

attention of one man is all that is ordinarily required, to

mix all of the core sand and facing sand for the entire shop,

which is a very great saving of labor when compared with

the very inefficient idea where every molder mixes his own
facing sand by hand. Generally, the saving effected by the

concentration of the sand mixing operations will amount to

the price of the Mixer in a few months.

It is generally agreed

—

among foundrymen that the efficiency

of any new material entering a mixture

depends practically entirely upon the

effectiveness of the mixing unit, regard-

less of whether the new material be new
sand, clay, dry or wet binders. In the

introduction of new molding sand or

clay, it is necessary that the action of

the mixing unit be of such a character

as to surround each grain of old or burnt

sand with the thinnest possible coating

of the new sand or clay. When a dry

or wet binder is being used, it is likewise

absolutely necessary, to coat each grain

of sand with the dry binder, or wet

binder, or oil, whichever may be used.

That the muller type of mixer as exem-

plified in the SIMPSON INTENSIVE
FOUNDRY MIXER is best suited for this

work has long been conceded. The
greater efficiency that we claim for the

SIMPSON INTENSIVE FOUNDRY
MIXER is due to the squeezing and

kneading action obtained by the mullers

together with the constant turning over

of the sand by the proper arrangement

of the plows. The mixture in this man-
ner is changed from a friable and a loose

condition to a strong, tough and plastic

mass.

The Product of a Practical Foundryman
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Many Foundrymen are Backward
about calling: in so-called experts for consultation on their problems because of experiences with
"efficiency experts.'

We have practical foundrymen as well as engineers who are thoroughly experienced in the vari-

ous phases of foundry practice and are in a position to advise you in regard to

—

PLANT LAYOUT-SELECTION OF EQUIPMENT-
PRODUCTION METHODS-METALLURGICAL TROUBLES

We are also manufacturers of Stoney High Production Molding Machines and the Stoney Patent
Sha';eout Bail—both save Time, Labor and Money.

THE STONEY FOUNDRY ENGINEERING & EQUIPMENT CO.
Cast fifith Street and Hubbard Avenue, Cleveland, Ohio U.S.A.

---•'- - -—'
.

- -
. - a - -^-- —

CLEVELAND "FOUNDRY" CHIPPERS
Are Dvst-Proof Easy To HoiJ Eavi To Control

A Remarkable Tool for Fast Chipping

Made in "Seventeen" sizes with "Open" or "Enclosed" hand! s —
Outside or Inside Latch.

CLEVELAND SAND RAMMERS
For Floor, Flask, Bench and Core

Size No. 4F, for heavy floor and pit work.
Size No. 1HF, for light floor work.
Size No. 1H, for bench and core work.

They have high speed, no recoil and are dust proof. They increase output.

PORTABLE AIR GRINDERS

The size G. illustrated,

is a "one man grinder."

has 3,300 r.p.m. Weight,

19 lbs. Adapt. d for

grinding castings, e'c.

BOWES AIR HOSE COUPLINGS

AIR TIGHT

The Bowes is instantly connected or disconnected. Always air tight.

Write for special Bulletins Nos. 50 and 51.

CLEVELAND PNEUMATIC TOOL CO., OF CANADA, LIMITED
84 Chestnut St., Toronto, Ont. 337 Craig St., Montreal, Que.

The Kawin Service for Canadian Foundries and Users of Castings.
THE SERVICE WE HAVE RENDERED MANY CANADIAN FOUNDRIES AS ENGINEERS, CHEMISTS,
METALLURGISTS AND ADVISORS HAS RESULTED IN OUR MAKING MANY SPLENDID CANADIAN CON-
NECTIONS. We are proud of our record of achievement throughout Canada. We appreciate the confidence
placed in our organization. OUR ENGINEERING SERVICE consists of planning and layout of foundries

—

based on practical methods. Assures you of low cost of operation costs and desired production.

Consult Us when Considering Alterations
OUR ANALYTICAL SERVICE consists of examination of Iron, Steel, Ferro, Bronze, Babbitt and Aluminum,
Oils, Coke, Coal, Sand, Limestone, Refractories.

Advisory Service
Our Foundry Experts give advice on all Foundry Problems at Reasonable Rates.

Chas. C. Kawin Company, 307 Kent Bldg., Toronto
Also at Chicago, Cincinnati, Buffalo, San Francisco, Cal.
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REGISTERED

The SterlingMarli'ofCircutaHofl

Simplicity Versus Multiplicity

IONG ago, advertisers dreamed of the day when circula-

tions could be verified. It seemed, then, like a distant

-^ ideal. The demand became more insistent, and three

or four attempts were made by various organizations to

secure accurate circulation figures.

A multiplicity of forms resulted, often carelessly filled out by

the harrassed publishers. No basic standards were adopted

by which the value of circulation could be judged.

Then came the Audit Bureau of Circulations. Order devel-

oped out of chaos. Multiplicity gave place to simplicity.

Standards were adopted. The space-buyer's ideal was at

last realized. The verification of circulation was placed upon

a firm and scientific footing.

The history of the attempts
to secure authentic circula-

tion data is told in Chapter
Xofa bookentitled—"Scien-
tific Space Selection"—pub-
lished by the A. B. C.

Audit Bureau
of

Circulations
A Co-operative Organization for
the Standardization and Verifica-
tion of Circulation Statements

202 South State Street- Chicago

l52Wfest 422* Street NewYork
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Are you

insured

against

excessive

casting

losses?
Howard Zetteler Alfred Jaeschke Daniel Gitzen Frank Majeske

You are insured against

fire, burglars and death—but

why not insure your firm

against excessive casting loss-

es by adopting McLAIN'S
SYSTEM?

When the Koehring Co.,

Milwaukee, Wis.

started its present foundry for the manu-
facture of concrete mixers, locomotive
cranes, rotary graders, etc., the first step

was to purchase McLAIN'S SYSTEM for

their executives. Reports prove they are

now considered among Milwaukee's most
successful foundrymen—because one of the

first things they thought of was to insure

themselves against excessive casting losses.

McLains System Gives You
concisely, the secret of production of gray iron and semi-steel of the highest quality—elim-

inating wasteful methods. It shows you how to make every car of coke—every car of pig

iron—every car of scrap produce more good castings and a superior product.

McLain s Semi-Steel
\
\

* .\

\

*l

4&V\ >

»> Vv V%>

is a business getter. It stands at the top of cupola metals, assures cast-

ings that are clean, tough, close-grained, free from all defects. It per-

mits reduction of section and means quality metal for gears, cylinders,

pistons, gas and Diesel engines, air compressors, mine and ma-

chinery castings; in fact, all castings that require STRENGTH
and WEARING QUALITIES.

% Ix
$"*: \

4>%% <SS>S>

& N

Any system can be defeated by one single

man who places himself out of harmony

with it.
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Machine Cast Pig Iron Increasing in Popularity
Canadian Furnace Co. Installing Machine at Their Port Colborne

Furnace—Review of the Old and the New Process—Different

People's Opinions—Expenses About Equal

CANADIAN Furnace Co., Toronto,

who have for some years past

been operating blast furnaces at

Port Colbome, Ont., manufacturing

"Victoria" brand of pig iron, and for

which M. A. Hanna & Co. are the Sales

Agents, are, among other things, install-

ing a pig casting machine, to take the

place of the big beds formerly used, and

aim to have the machine cast pig iron

on the market in January. The p'g

casting machine seems to be a feature

of modem pig iron production which

hids fair to become universal in the near

future, and this fact should Interest

readers of Canadian Foundryman in

studying the pros and cons of this pro-

cess compared with those of the old

sand method. While both "machine

cast" and "sand cast" have their ad-

herents and advocates, there is really

little or no difference in the quality of

metals. What it is, it will be, no mat-

ter what kind of a mold it is poured

into, but at the same time the casting

machine has advantages, which can not

he denied. There is no sand burned on-

to the surface of the pig to be paid for

on the invoice as well as in melting and

fluxing. The pigs which come from

the machine molds are all iron and of

uniform weight.

There are a number of these machines

in operation in Canada already, so that

this installation is not a new venture in

the Canadian field, but it is a venture in

the right direction.

There are several different types of

casting machine in use; some consist of

a horizontal revolving disc with molds

on the periphery, while others of the

endless chain variety have stamped steel

molds, but the one which meets most

favor is of the type which is being

adopted by Canadian Furnace Co. This

machine is being built in Canada and the

molds are cast from basic pig iron which

is the most durable iron to withstand the

continuous heating. About fifty tons of

iron was used in its construction. The
principle on which the machine works
is to have a pair o" endless chains, svp-

ported by wheels which run on a *ra^k

and which carry a series of iron molds,

similar n appearance to the molds fre-

quently seen in foundries for receiving

left over metal. These molds are about
two feet in length and have a flange at

each end to fasten the chains to. Each
mold would weigh about 250 pounds
and has a bridge wall in the middle

which will cut the pig almost in two.

The pigs weigh about 125 lbs. and will

break easily into pieces which will be

of proper weight for charging. The
t-Hckway is approximately horizontal,

except at the delivering end, where it

rises so that the pigs fall into a car or

in a heap which may be transferred by
magnet to railway car or to storage

pile. A portion of the horizontal track

Is depressed and passes through a tank

of running water, which cools the pigs

on the outside sufficient to hold them
from breaking to pieces when falling

out of the mold. This also keeps the

mold cool, otherwise it would keep get-

ting' hotter each time.

After the molds dump their burden

at the delivering end, they return to the

receiving end on a lower trackway in

an inverted position, passing over an

apparatus which sprays them with lime

water, which wifi dry from the heat of

the mold by the time it gets to the

spout again.

Unlike the sand bed method where
the metal is run direct from the fur-

nace onto the floor, the machine cast

pigs are poured from a ladle. This

ladle might hold anywhere from 50 to

100 tons of iron. It is on wheels and is

drawn by a locomotive and placed un-

der the spout. When filled, it is- drawn
around to the casting shed, which is

simply an open-sided building with roof

to shelter the workmen and prevent rain

and snow from getting onto the ladle

or the pouring basin of the machine.
The remainder of the machine is out-

side, since the weather does it no harm.
The pouiing basin is on a trunnion

similar to the tilting spout on a cupola
which serves trolley ladles. This basin

is simply a long spout with a recess in

the back to hold a reserve of metal. The
spout end is situated directly above the

pig mold, and when all is ready the spout

is tilted so as to fill the mold, after

which is tilted back. The filled mold
is now moved ahead so as to follow an
empty one to come in line. This is

worked something after the order of the

cylinder of a revolver, which always
stops in exactly the right place, with
a friction clutch to hold it. The pour-
ing ladle keeps up a continuous stream,
while the mold-filling is regulated by
the tilting spout.

As already stated, there are diverse

op'nions on the good and bad features

of the two methods. It is hard for the
average, old time foundryman who has
never taken any interest in chemistry
to realize that chilling a casting does
not in any way change the analysis of

the iron, either for better or worse, as

it neither adds nor takes from it. The
two following a' tides which were pub-
lished some time ago in "Iron Age" will

show that opinions are divided, and that
there are those who still maintain that
sand cast pig is the best for foundry use
while the chilled pig may be more suit-

able for steel. The first one, written by
J. P. Dovel, furnace manager of the

Sloss-Sheffield Steel and Iron Co., Birm-

Plan of entire machine required for casting pigr iron. The melted metal is under a roof while everything:

e'se is out of doors. The worst rain storm can do no harm as ;

t will on y assist in cooling- Ih p'gs.

while the empty molds will be bottom side up. when returned.
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ingham, is along this line, while the se-

cond one, written in reply to this, is of

the opposite opinion. Following is the

first one:

—

The casting of pig iron was always

done in the open sand until the manu-
facturers of steel commenced casting

in metal molds in ord«r to eliminate the

silica that adheres to the surface of the

pigs, this silica being objectionable in

the steel furnaces. This contention has

become so general that all purchasers of

commercial basic or Bessemer iron would
require in their specifications that the

iron be cast in chills or on casting ma-
chines.

The reason given does not apply to the

casting of foundry iron, as the small

amount of sand sticking to the surface

of the pigs would do no harm at all. It

would, of course, add some weight to

the iron that would be of no practical

value, but all makers take care of this

feature by allowing the gross ton of 2240

lb., being about 18 lb. per ton for sand,

or practically 1 per cent., and it is not

likely that sand cast irons carry 1 per

cent, of sand into the cupola.

Sand cast iron in appearance pre-

sents a rough surface; whatever dirt,

sand or kish it carries is always on the

outside, none ever showing on the inside.

Machine cast iron in appearance pre-

sents a smooth surface. The casual ob-

server would believe that it is very clean

iron, but on close examination it will be

found that large quantities of kish have

been actually inclosed within the pig.

This kish and dirt that would generally

step in the runner, or float on the sur-

face, in sand cast methods is being in-

closed in the pig in machine

cast methods. It seems that this

condition could be relieved to some
extent by some practical skim-

ming method or by the use of a long

runner in the sand before going into

the ladle. The latter method would be

a little out of line with machine prac-

tice, as it would mean the return of more
scrap to the furnace. This, of course,

nobody prefers, but it would certainly

be better practice than to let the kish

and dirt be molded into the pigs and

charged into the cupola where it may
cause trouble in the foundry and in the

finished castings.

Another reason why melters of foun-

dry iron do not prefer machine-cast pig

is probably the chilling effect that the

metal mold has on the molten cast iron.

This principle is the thing that makes
it possible to produce a good car wheel

from cast Iron, and is also the principle

that makes it impractical to mold com-

mercial castings in metal molds. The
principle is well understood by foundry-

men, and under it we must admit that

iron cannot be mo'ded in metal moHs
without materially lowering the grades,

which consists in changing a part of the

graphitic carbon to fixed carbon. Such

a change would be permissible only to a

limited extent, as the relation of fixed

carbon to graphitic carbon content of

foundry iron is the chief item in decid-

ing value.

It would be impossible to make a good
casting with the ca'.bon content wrong,
no matter what the analysis of silicon,

sulphur, phosphorus and manganese may
be. In making this statement I do- nor

wish to be understood to say that I

would recommend ignoring the analyses

of sulphur, silicon, phosphorus and
manganese, all of which are highly im-

portant and should be correct for the

various purposes for which they are re-

quired. But I do say that the state of

the carbon may be fatal in good foundry
practice and that methods that tend

In reply to this, the following letter

wa written by J. W. Porter, vice-pre-

sident of the Alabama Co. of Birming-
ham:

—

To the Editor: It seems that Mr. Do-
vel, in April 21 issue of The Iron Age,
worked pretty far afield in his argu-
ments covering "Why Foundry Iron
Should be Sand Cast." He admits that

for economic reasons the manufacturers
of steel prefer and insist on machine
cast basic pig iron as compared with
sand cast iron, yet does not admit that

for the same reasons gray iron foundry-
men prefer machine cast iron. In the

fir. t nstance, why should a foundryman

Hundred-ton ladle which can be handled
can be filled at the furnace and taken

and ladle are always ready.

to interfere with the proper ratio of

fixed and graphitic carbons should be
avoided, no matter whether it is bad
practice in casting or bad practice in

furnace methods generally.

The large output of our modern fur-

naces and the shortage of labor of the

kind for handling of pig iron in the old

way has made it imperative to find a

better way to do this work of casting

and handling. The pig casting machine
has come along with its labor saving

advantages and filled this place splendid-

ly for steel making irons. The pneu-
matic hammer has come into use re-

cently for breaking sand cast into pieces

of desirable sizes, which was about im-

possible by the old method of breaking
by hand.

The sales departments of commercial
foundry furnaces have had more com-
plaints from customers about iron not

being properly broken than all other

causes combined. There is at the pre-

sent time a feeling among foundrymen
that iron should be charged into the cu-

pola in smaller pieces than is commonly
the case, to insu*e a quicker and more
un'form melt. This wou'd apply es-

pecially to the high grades that are usee

extensively in the mix as corrections for

off grades or cheaper grades. This

condition can be met nicely by the pneu-

matic hammer system of breaking.

in perfect safety by one man. This ladle
to the machine, wherever located. Machin.
No pig beds to get in readiness.

pay pig iron freight rate on sand when
he is able to secure an iron free from
this "dead expense"? Also why should

he desire to burn mere coke and use

more limestone to fuse and flux sand

and to heat slag? Kegardless of sand
allowance made in the purchase of sand
cast iron the same comparative saving

ratio exists in favor of melting machine
cast iron, amounting to approximately

$1 per ton at the furnace in to-day's mar-
ket price.

In regard to the so-called extraneous
dirt and k'sh which is said to exist as

an inclusion in machine cast pig iron,

I believe, on reflection, Mr. Dovel will

agree that any kish which becomes in-

corporatefl in the iron loses its identity

as kish and becomes known os fiaphiiie

carbon—the name kish being applied to

carbon which becomes entirely separated

from the iron and either forms with the

conglomerate scoria which sometimes at-

taches itself to tops of pigs and run-

ners, or else floats in the air of the cast

shed. However, on remelt in the cupo-

la this scoria enters the cupola slag, be-

cause its low specific gravity will not

permit it to be retained in hot. fluid

cupola metal. In fact the dissociated

kish will be blown from the cupola bv

the blast. Any extraneous dir; would

seek the same disposition in the cupola

slag. If, for any extraordinary reason.
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dirt should become entrained in machine
cast or sand cast p„g iron, it would im-

mediately become released on remelt of

the iron in cupola on the same principle

that the "burned in" sand on sand cast

pig iron becomes released on remelt and

finds its way into the slag.

The comparison made by Mr. Dovel

between car wheel metal and machine
cast pig iron does not jibe with metal-

lurgical practice. There is a vast differ-

ence between the two metals, car wheel

metal being low in silicon (0.60 to 0.65

per cent.) and high in sulphur (0.11 to

0.13 per cent.), whereas machine cast

pig iion is supplied with identical sili-

con and sulphur ranges under which

sand cast pig is sold. However, this

statement is not meant to convey the

idea that car wheel metal is not first-

class. As a matter of fact it is high

grade, and the only reason its use is

restricted in the gray iron foundiy to

small percentages in mixtures is due

to the fact that the silicon being low

and sulphur high, the metal mix would

have to be siliconized by using ferrosili-

con or silvery iron and desulphurized

by the use of ferromanganese. These

alloys cost money; therefore the found-

ryman prefers to accomplish the same
purpose by purchasing pig iron which

carries the required silicon and mang- „

anese to balance these elements in a

mixture.

The cardinal point which Mr. Dovel

stresses—that of the controlling factor

of carbon—is eminently correct, but the

weight of his argument would be direct-

ly in favor of machine cast pig iron if it

were true that the ca vbons maintained

the same ratio on remelt as exists in

the pig. For example: a 2.25 per cent,

silicon sand cast pig iron showing 3.05

per cent, graphitic carbon and 0.50 per

cent, combined carbon would not be as

strong as a machine cast pig iron of 2.25

per cent, silicon, 2.75 per cent, graphitic

and 0.80 per cent, combined carbon.

These are practically the ratios of car-

bons made as shown by the two kinds

of iron.

However lucki'y for sand cast nig

iron, this phenomenon does not exist;

for when eithe*- sand cast or machine

cast p
; g iron is remelted in the cupola

there is a readju -tment of the combined
and graphitic carbons to the degree

sought by the cupola melter. That is:

the 0.50 per cent, combined carbon in

sand cast iron may be raised to 0.80 per

cent., if desired, or the 0.80 per cent,

combined carbon in machine cast iron

may be lowered to 0.50 per cent., if de-

sired. The carbon ratio adjustment is

entirely controlled by proper mixing of

metals, pouring temperature and rate of

cooling. Molten metal at its higher tem-

peratures contains carbon in solid solu-

tion. That is: a solution of iron and

carbon. The rate at which the metal is

allowed to cool determines the amount
of graphite which separates out of the

solution as pure carbon and the amount
wh ; ch is combined with the iron, and
]-"own as combined carbon. The carbon

which combined with iron supplies the

strong cementing qualities which pro-

duce strong castings, and the carbon

which separates out as graphite flakes

tends to break up continuity of metal

matrix, thereby weakening the whole
structure of the casting.

Mr. Dovel admits that the foundry-

man is entitled to a more uniform s ; >:e

of pig iron and suggests that automatic
hammer breaking device supplies the

need. The process is a great improve-
ment over hand breaking method, but it

remains a fact that cold broken pigs,

sows and runners can never be made as

uniform in size as liquid molded pigs.

The writer admits that the foundryman
is entitled to a uniform size of pig; as a

matter of fact he is entitled to more.

He should not only have a pig of de-

pendable uniform size; but should have
a clean pig iron with chemical analysis

as to silicon, sulphur, phosphorus and
manganese uniform throughout the mass
of metal so that he may feel assured in

calculating mixtures that all the iron is

representative of the chemical analysis

submitted. These features are comb'n-

ed in a machine cast iron—made possible

by thorough agitation of molten metal

from runner to ladle and ladle to uni-

form pig mold.

With due respect to everyone's opini-

on, there is no doubt but that the near
future will see all pig iron cast in iron

molds, as, in spite of the fifty-ton ma-
chine and the big ladles, there is no pig

bed building required and no men to

mold the pigs, and, all told, the expense

on the machine cast should not exceed

'hat of the sand cast.

DIDN'T REALIZE THAT THERE WAS
ANY DEPRESSION

The Brnntford Bass Foundry Com-
pany, which started operations in 1920,

just when other people were making
themselves believe that there was a de-

pression, or even a par.;c raging, report

that no such condition confronted them,

or if it did, they did not let it bother

them. In response to our solicitation

they have submitted the following, which
also announces that they have been or-

ganized as a joint stock company.
As recent as last winter the plant of

the Brantford Brass Foundry Company
consisted of a brick foundry, to which a

storage shed was added and later a po -

tiini of this building was converted into a

core room. In the spring of this year

a machine shop was erected with an of-

fice building and was fully equipped.

Electric power is now used and the fur-

naces are fired with fuel oil in place of

+he old coke fires. These additions were
found necessary in order to keep pace

with the steadily increasing business and
the "business is still increasing steadi'v.

In fact we now regard it. as absolutely

necessary that an addition be made to

the nresent foundry. Thi^; contempated
addition would give just about as much
floor space aeain as we have at the pre-

sent time and with this addition we

i il.l treble our output. At the present

time we are working to capacity, and
overtime work is often necessary to keep
up with the oiders in hand. Our cus-

tomers are largely within a radius of

twenty-five miles of Brantford.

We are now establishing a staple line

of manufacture—builders' hardware and
artware—which will, of course, be sup-

plied to the entire Dominion and which
is, in part, the reason for the proposed
addition to the foundry.

The transfer from the Brantford Brass
Foundry Company to the Brantford
Brass Foundry. Limited, was made only
recently and the authorized capital of

the new company is one hundred thou-
sand dollars ($100,000.00). The directors

of the company are: D. L. Webster,
president and general manager; Alfred
Serjeant, vice president and superintend-

ent of works; T. E. Hutton. secretary-

treasurer and sales manager; H. W.
Bennett and D. A. Hutton.

Mr. Webster was formerly the Chief
Engineer of the Brantford Water Works
System and was later a Water Commis-
sioner in this city. Up until the trans-

fer of the Brantford Brass Foundry
Company to the new concern he was the

proprietor of the former.
Mr. Serjeant, who is an old country-

man, is a practical moulder, having been
at the business all his life. Before com-
ing to this country he was a partner in

a brass foundry in London, Eng., doing
a flourishng business, but came to this

country because he realized that oppor-
tunities in the Dominion were greater
than they were at home.

Mr. Hutton was formerly connected
with a large manufacturing concern in

this city, in charge of the sales of some
of their principal articles of manufac-
ture. He has a good practical know-
ledge of the promotion and engineering
of sales and is himself a salesman. He
also has a good practical knowledge of
accounting.

The Brantford Brass Foundry Com-
pany started to operate in 1920. This
was the time when the general depres-
sion was felt very keenly. But in spite
of the depression, the company progres-
sed steadily, always increasing its busi-
ness, until now it is going ahead by leaps
and bounds. At the present time the
future looks very bright indeed. We
believe it has been the rule during the
past two years for other concerns to
mark time rather than progress, and
therefore we believe it is very credit-
able to have been able to progress as
this company has done, in face of the
hard times, and such keen competition.

CHARACTERIZE YOUR REPUTATION
Reputation is what peorjle say about

you. Character is what you are. Reputa-
tion is your advertising. Character is

that which you have to back up th ad-
vertising. No advertising continues to
pay unless it is backed up with sub-
stantial service. The best wa- to
maintain your reputation is to 1 ; ; it

up with a sterling character.
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Molding Wheel With Cores and Segment of Rim
If Powerful Crane is Available a Lifting Ring is Used and Outside
Rammed First—If Not, the Inside is Finished Before the Outside

is Begun

By F. H. BELL

I
HAVE been asked to describe the

sweeping of a band wheel with
eighteen inch face and ten feet in

diameter, one inch thick at the edges,
and crowned in the middle of the face,

with the least amount of expense for
rigging, as the job may never be re-

peated and certainly, not very often re-

peated.

There are different methods by which
it can be accomplished, according to

what rigging is already on hand, but I

will first describe the molding of a
wheel of the simplest design until the
novice gets his mind trained on the sys-

tem and will thtn supplement it with
such information as will be required to

make a more difficult one.

In the illustrations, Fig. 1 is one which
might be seen in any molder's text book,

At E will be seen cores for the arms.
If we make these the full depth of the

rim we can have the hub formed with-

out any additional cores but if not we
will have to make cores for the top and
bottom part of the hub. We will first

make one with the cores the full depth,

in which ca?e we will require a core box

half the depth, and with half an arm
pattern attached to the inside. The in-

ner end will be shaped as is laid out on

the top of the illustration, while inside,

the form of the hub will be doweled to

the end of the core box with loose dow-

els, or else the end will be left open and

the hub swept with a strickle. The two
half cores will be clamped together as

shown at E. A flat bed can be struck

off with straightedges if the shop is not

in possession of a sweeping spindle. The
cores will be carefully fitted together at

the hub so as to not leave any cracks

and so as to have the outer ends all

r iced equal'y. A segment of pattern

A must be provided, and this put in its

place as shown and secured there by

propping it against something or rest-

ing weights against it. The space be-

tween the arms will now be filled in

with molding sand as shown at B, C, and

D. After filling all the spaces and

striking thorn off level on the top, the

inside of the mold is done, and that is

substantially all there is to the inside of

any flywheel mold, but to make it this

way we must have the cores 18 inches

in depth if the wheel has an 18 inch face,

and with probably three inches required

for the arm the rest of the core is

wasted.

Now supposing we have a spindle

similar to Fig. 2 we sweep off a flat

bottom in the pit and block the cores

upon bricks or anything which will

bring them to the proper height to be

in line with the centre of the rim. in

this case we simply require sufficient

depth of core to cover the arm pattern.

The extra depth of hub will be made up
in a round core, for top and bottom,

with core prints and hole for spindle to

run through. Instead of a segment like

E we have a segment made with the in-

side shaped as it should be, with a rib

projecting inward for an inch or so

connecting the arms, while the aim
cores would, of course, have to be shap-

ed on the outer end to correspond with

ing ring and a crane strong enough to

lift it, we could have had the segment
of pattern shaped properly on the out-

side as well as on the inside, and could

have made the outside first and lifted it

out of the way, hut, not having this, we
make the outside after finishing the in-

side. To do this we have a segment for

the outside, but thinner than the rim is

to be. This segment does not have to

be fastened to the swei_p arm, but de-

pends on the cores and the inside of the

mold for a guide. A strip of wood of

the proper thickness is placed between

Fig. 1—Simple band wheel made up with cores and segment.

this. An internal flange, top and bot-

tom can also be on the segment rim if

required. Instead of having the seg-
ment resting on the floor, it will be
fastened to the sweep arm, so that, re-

gardless of the cores, it will follow a

true circle* Sand will now be filled in

the same as before, only that it will

have to be rammed under the cores and
over them, and the segment will have to

be used in line with the cores as well

as between them. If there are ribs and
flanges overhanging sand it will have to

be rodded and vented.

After removing the segment of pat-

tern, the face of the mold is finished the

same as any mold and painted with

plumbago.

I might say that when the arm cores

were blocked up before the sand was
rammed between them, the core which
forms the bottom of the hub was also

wedged into place, and the spindle

dropped down through it.

The inside being done, we now have
to make the outside. If we had a lift-

it and the core at each end. This is so

that, when the outside is all rammed,

the strips can be removed and the seg

ment can be pulled inward to the amount

of the crown, after which it can be tak-

en from the mold. There will be no

chance to plumbago the outside, but

good facing sand will make the fnce

good enough, so it will probably be

turned in the lathe. Flat cores will be

placed on top to cover the rim and the

core for the top of the hub, having open-

ing for gate, will be put in place, and,

of course, the centre core, after which

the entire mold is weighted down, or,

better still, if a couple of ring plates

are poured in open sand they will cover

all the cores, and if there are binder

hooks in the floor the rings can be bound

down with cross bars, otherwise the

rings can be weighted. Wedges should

be put between the rings and the cores

so as to be sure that eacli core is se-

curely fastened down. The top should

be covered over with sand and a runner

built from the hub to well beyond the
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rim so that it can be poured without risk

of caving in the mold from walking too

close.

Another method which works alright,

providing we do not want internal flange

top and bottom, but which requires a

man who knows that his work is perfect

when he leaves it, is to have the segment
finished inside and outside just as the

wheel is to be, and fasten it to the sweep
arm. The segment would have to be no
longer than the space between the arms
and would be better if a shade shorter.

The sand will be rammed inside and out-

side at the same time and as the seg-

inside. This would give the molder a

chance to finish around the centre rib,

but he could not plumbago it because the

pattern will be up against it when the

rest of the outside is being rammed, as

the plumbago will stick to the pattern.

After the pattern is removed, the anchor
carrying the first section is replaced and
the mold proceeded with, the same as

already described. I have seen flywheels

made this way with the best of success,

and where an occasional one is to be

made, I would say it is as good a way
as any.

Of course, there are better ways than

Fig:. 2—Ordinary sweep and spindje which can
be changed to suit any condition.

ment is moved around, the part which is

rammed must be considered as done,

since there is not much chance to re-

touch it. If we continue in this manner
we get our mold rammed up all right.

but we cannot get the pattern out, and
this is why we had it made short enough
to miss the cores. In ramming up the

first space, it must be only rammed up
half way and a parting made. From
this the balance must be rammed on an
iron anchor or lifter which can be lifted

out. To do this, it is better to move the

sweep out of the way so that the anchor-

can be pulled outward, in which way it

can be drawn much more easily than try-

ing to lift it straight up from between
two rough cores. This section could be
made of core sand and baked but this is

not necessary. It should, however, be

left out until the rest are finished. When
the other five spaces are filled,, the pat-

tern will be around again to this open
space where, after removing the sweep
arm, it can be drawn out. It will, of

course, require to have draft at least

equal to the crown on the outside, or

else it cannot be drawn inward so as to

let the crown come up. When I say that

the inside and outside would have to be

done simultaneously I say it reservedly,

because it would be possible to ram the

inside all the way around before doing

the outside, but it must be remembered
that, unlike the first one, this pattern is

only an inch thick where it is fastened to

the sweep arm, and not much thicker

anywhere else, and great care would be

necessary to prevent it from springing,

whereas the one with only one face fin-

ished could be several inches or a foot

for that matter. It would, however, be

quite possible to ram it part way up on

the outside while ramming it full on the

Sweep for rim when outside is done first.

any of these, where the business is suf-

ficient. It is quite common practice to

have patterns for every size of arms, and
just build the rim around the arm pat-

tern. In this case, the rim would be

swept first and lifted away, after which
the bottom half of the inside would be

made and a parting cut between the

arms. An anchor would now be put in

place and the top half done. After lift-

ing this away and removing the arm
pattern, the parts are returned to place

and the mold finished as in the other

eases.

SAFE FOUNDRY PRACTICE
In following up any occupation it is

always best to be on the safe side, and
not run any unnecessary risks, since a

finger clipped off or an eye knocked out

cannot be replaced. We may secure

compensation, but we cannot replace the

lost member. We know all of these

things but we do not always heed them.

Insurance companies will take risks on

workmen without binding them very

closely to any set order of action, be-

cause they know that no sane man would
deliberately put himself in the way to be

injured, just for the sake of the insur-

ance he happens to be carrying. They
know, however, that there is unnecessary

danger lying in the way of every work-
man no matter what calling he may pur-

sue. They know that while cautioning

the workman may have some good ef-

fect, it is not always successful in pre-

venting accidents, because workmen are

busy and with their mind on their work
they overlook their danger. The most
effective method of preventing accidents

is for the employer to remove the dan-

gerous man-traps which so frequently

are the cause of distressing accidents.

Insurance companies know this, and in-

stead of cautioning the men, they point

out the likely causes of trouble to the

men higher up with a view to minimiz-
ing the number of accidents. One Am-
erican accident insurance company pub-
lishes a book on safe foundry practice,

which would be well worth reproducing,
since it points out a lot of danger tpots

which may be avoided. From time to

time these points may be brought out
in these columns, but for the present
we will extract some of the leading fea-
tures from the preface of the book, which
are as follows^:

"The foundry, viewing it from all an-
gles, presents one of the greatest prob-
lem.* in the industrial world. The fact

that the production of castings depends
not only on a mechanical process, but
also on a chemical process, makes it

specially difficult to fasten upon any
individual responsible for imperfect
work. And yet there is a definite (even
though unassignable) reason for the loss

of every defective casting produced,

—

some one member of the department
failed in properly performing his part of

the work. Every man must therefore
be taught to appreciate the importance
of his own particular task, and must be
impressed with the necessity of perform-
ing that task conscientiously, and as
correctly and efficiently as he can. There
should be a spirit of co-operation as
earnest and sincere as that which pre-

vails in a beehive, where every worker
performs the task of the moment with
singleness' of purpose, and with no
thought or motive other than the pro-

duction of the best final result, from the
united labor of all. The development of

a point of view of this nature among the

men will also have a profound effect in

the way of reducing accidents—a greater
effect, in fact, than could be realized

by any other single means.
"One of the problems that must receive

special consideration in connection with
accident-prevention work in foundries

relates to the cla^s of persons employed.'

It is not necssary to employ skilled labor

for all the operations in the foundry, and
for that reason a certain portion of the

work is intrusted to unskilled help—to

men, namely, who do not .understand

the necessity for safety methods. The
mo.t practical and effective way of deal-

ing with a situation of this kind is to

adopt the team-work idea—that is, to

teach co-operation—and to introduce a

well-organized safety department that

will educate the men to the extent of

developing in them sound and correct

accident-prevention ideals. Useful, prac-

tical suggestions for accomplishing this,

and for making the accident-prevention

work effective, are given in a booklet

entitled 'Organization in Safety Work.'
which is published by the Engineering
and Inspection Division of The Travelers'

Insurance Company.
"Even the best-equipped, most orderly,

and most effectively organized foundry
is not free from accidents, and it is too

much to expect that complete immunity
(Continued on page 23)
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Figuring Costs from Material to Product - No.l
Opening General Ledger Accounts—Material, Labor and In-

direct Expense—Beginning at Foundry in Estimating for

Machinery Plant—Accounting for Eveiy Detail

By A. LUENBERG

KNOW WHAT IT COSTS
This is the first of a series of

articles on cost-accounting as hav-

ing pi'act cal application in ma-
chine tool production. Questions,

discussions or suggestions upon

the different phases of the sub-

ject are welcomed.

INTERNATIONAL reconstruction an i

the business depression in Canada

for the last two years have forced

many Canadian manufacturers to look

for export trade, and enter upon inter-

national competition. A comparatively

small number of manufacturers know
the cost to manufacture and sell, and un-

less that fact is known, success on the

world market may be considered very

doubtful.

No business man, no matter how small

the business may be, should be without

some kind of cost system. At the pres-

ent time where nearly every manufac-

turer has to figure on large competition

it is absolutely necessary to know ac-

curate factory cost. Accurate know-

ledge of factory cost is the foundation to

success, where ignorance may be the di-

rect cause of failure sooner or later.

The installation of a cost system

makes it at once necessary to open gen-

eral ledger accounts for what makes up

factory cost—material, labor, and indi-

rect expense. To get a start, an in-

ventory must be taken of all materials

on hand at a certain time. Materials

may consist of raw materials, parts in

process of making or parts finished and
ready for shipment. A separate ac-

count should be opened for each class

and named something like the following,

for a company manufacturing machin-

ery:

1. Raw Material & Supplies.

2. Foundry Raw Materials & Supplies.

3. Foundry—Work in Process.

4. Machine Shop—Work in Process.

5. Erecting—Work in Process.

6. Finished Parts.

7. Rough Casting Stores.

8. Payroll Account.

9. Indirect Expense.

10. Completed Machines

Every account must be debited and

credited at proper times, say monthly

periods, as raw materials are received

or work is proceeding in plant. The
following description will deal with how
to find accurate factory costs of rough-

castings. The system is in operation

%t one of the largest Canadian manu-

facturing concerns in the line of ma- Wages of cupola help, direct and indi-

chinery, making their own castings. rect, as well as the department's fixed

it m r?- i /< c « u /- • overhead charges, are then added to theHow To find Cost of Rough Castings .
6

,
'. , _., ., ,. . ,

cost oi raw material. The result, divided
(See "Foundry Cost cf Production" by tonnag6) gives what is called the

report.) In order to get the actual cost prke per pound at the spout
of rough castings, it is necessary to The fjxed overhead charge of a de-
know the exact cost of foundry raw ma- partment is a proper share of general
terials at the plant. In charging the overhead expenses fixed for a certain
cupola, all p-g n-on, scrap iron, steel, department according to its size, its

_^________^__-_________ use of power, light and heat, its proper

foundry COST OF production report.
share f

repair costs, maintenance and

Date
general administrative expenses, depre-

Tests and analysis ciation and, in many cases, selling ex-
No. Brake Den. Sil Sulph. Pho< M T

1 3050 26 1.90 .087 .58 .43 l ",
. . , ,

Material used No. i Dept. Cup»ia The next step is to include core-roori

_. ??k»n ..,„,,. expenses into cost. All core oils, core
Pig iron 13.000 $304.10

,

Home Scrap 7.ooo ir.Tso sand, core compound, coke, etc, used
Foreign Scrap 6000 135.00 m connection with core-making for a
Steel 1.000 10.00 =
shot l.ooo tij>o heat must be kept track of, and charged

„ , , ~7Z~~ T„T77 against the heat, adding coremakers'
Total melt 28.000 629.10 ",

, . ,

to

Loss by shrinkage, 1.44% 405 and core-room helpers' wages as well as

the department's fixed overhead charges.
27.595 629.10

' &

Coke used 3,150 _>* ->'.i Knowing cost of heat at s Dout an 1

Wa^ew^oductive '.'.".'.'.".'.'.V.' 36.u core-room expenses the moulding shop
Wages, non-productive 11.80 must be taken into account. The total
Department's fixed overhead ..

^

69.64 of cogt of heat at ?pout p]ug core.room
Material produced and costs .. . 27,595 776.47 expenses as explained above minus
Cost per lb. at spout 0281.^

^ ^ Moulding
foundry returns (drop-shot-grates and

lbs. sprues) at scrap iron cost prices,- are
Material used .... 27,595 $776.47 the fjgures to wor]< from .

Returns from Foundry 7.820 l.o.95 „ * .
, ... ,Moulders and moulding shop helpers

cystines produced 19,775 600.52 wages, supplies used and the depart-
Wages, productive 382.34 r
Wages, non-productive 124.00 ment s overhead are added. The result
Department's fixed overhead...

^^
208.92 divided by tonnage will give the price

Material produced and costs . . 19,775 1315.78 per pound of castings in mould.
Cost per lb., .06653. To arrive at the final cost of rough

No. 3 Dept. Core Room. ,. ,, ,. .
,

lbs. castings, the chipping and cleaning de-
Material u*ed 19.775 1315.78 partment must be included. Chippers'

Co^sand
7
^..^

1 ' " 5

.:::::::::: 3.960 III and chipping room laborers' wages and
Core compound, etc 176 3.78 the fixed department's overhead are add-

WagW. ' productive.'.'.'
".'.'.'.'.'.'.'.'.

'

104.34 ed to cost of heat 1n mould. The foun-
Wages, non-productive 33.81 dry bad castings are deducted at scrap
Department's fixed overhead. .. . _59.«4 .^ ya]ue giying ^ accurate cogt of

19.775 1541 65 heat. Tonnage divided into cost of
Foundry bad castings 4ii 92 °

heat is price per pound of good cast-

Material produced and costs— 19,364 1532 40 ings produced by foundry.
Cost per ib.-.07865. ^

^ ^ chippie ^ order to get accurate figures for

lbs. all productive and indirect labor, it is
Material used costs 19,364 1532.40 best t emplov a m to check th
Wnges, productive bt.il

»

Wages, non-productive 18.55 tual number of men, productive and m-
Denartment's fixed overhead.... 79.64

direct, working on a heat, and figure

Good castings total cost 19,364 1687.83 out their wages at rates paid. The same
Total cost rer pound—.08716. employee will have time enough to take

In the above, figures assumed for example only. » i , ...
care of heat reports, make out requisi-

" tions for foundry materials used by all

coke, limestone, etc , must be weighed departments, checking patterns and

and a reco-d of same kept by person re- keeping a record of castings for each

sponsible for heat report. Nothing "eat. The record of castings per heat

must be overlooked, no matter how is very important, checker must go to

trifling; everything must be charged at ev«ry moulder and find out pattern

its proper value. The total weight of numbers and number of pieces in mould,

materials entering the cupola at their I" a foundry where a heat is taken off

cost price at the plant represent the daily, the chipping department may not

cost price of raw material per heat. (Continued on Page 21)
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Heat Treatment of Steel in Crucible Furnaces
Uniform Heat of First Importance—Pressed Steel Pots Give Good
Service—Avoid Overheating of the Work—Handling Parts in

Quantities—Preventing Formation of Scale

APPLICATION of the crucible fur-

nace for the heat treatment of

steel is not an innovation, as old

time steel masters knew of it and prac-

tised it with varying results, depending

on their knowledge and ability to deter-

mine the temperature of the bath. In

those days pyrometers were either un-

known or unreliable, and Seger cones

were relied upon for accurate results.

The craftsmen of our fathers' days were

trained to judge temperatures by color,

and crucible furnaces using a molten

bath did not readily lend themselves to

this old method of judging tempera-

tures, and the Seger cone could not be

used. The top of the bath was generally

covered with dross, or a slight film of

oxide, thus making temperature judging

rather difficult and generally too high.

This characteristic of crucible furnaces

resulted in the production of overheated

work and the process fell into disrepute,

even though conceded to be an excellent

method for heat treating.

A careful study of this type of furnace

was made in later years, and with the

development of the pyrometer to where

it could be relied upon implicitly, cru-

cible furnaces have come into their own,

and are specified by many manufac-

turers for use in the production of ex-

ceptionally ne heat treated work.

Furnace Construction

Crucible furnace construction for heat

treating purposes requires to be especial-

ly designed to obtain maximum effic-

iency. It is not simply the placing of a

pot within a setting of brick and apply-

ing heat to it. Uniformity of heat is the

prime object of the process, and this

can be obtained only after careful de-

sign and experimentation. The action

of the flame is also important, as it

should not strike directly on the pot,

for this will shorten the life of the pot

considerably. The design that has given

great satisfaction is the circular type

which permits the placing of the burn-

ers so that direct impingement of the

flame on the pot is prevented and a

swirling motion is given to the flame,

causing it to encircle the crucible several

times before passing out of the flue.

This holds true for either gas or oil

fired furnaces. Less economy is shown
with rectangular furnaces, owing to the

short contact and high velocity of the

gases in the combustion chamber. In

crucible furnaces pressed steel pots give

greater satisfaction than either cast iron

or cast steel, due to the greater ductility

and higher relative heat conductivity of

As recommended by the American Gear Manu-
facturers' Association.

their thinner walls. The life of any
pot is materially increased by proper re-

gulation of the atmosphere within the

combustion chamber. A reducing or

soft flame is best.

Methods of Heating

In an oven furnace the heat is trans-

ferred by convection and radiation, as

the furnace is so designed that the flame
will not come in direct contact with the

work. In the crucible furnace the heat

is transferred by conduction, which is

many times greater than any of the

modes available in the oven furnace.

This is demonstrated by the example
of one being able to hold the hand
several inches away from a red hot ob-

ject for quite awhile, the heat being

transmitted by radiation and convection,

but knowing better than to touch the

red hot object for fear of being severely

burned, the heat being here transmitted

by conduction. So great is the differ-

ence between the two types that an il-

lustration or demonstration is needed to

convince the uninitiated before they will

believe that a crucible furnace using

molten lead will heat the work up about

70 times faster than an oven furnace.

It takes about 12 seconds to heat a

piece of 3/16 inch steel in a lead furnace

at 1450 deg. F., while at least 15 min-

utes is required in an oven furnace

maintained at 1450 deg. F. Since the

crucible furnace heats the work up so

rapidly, it is imperative to preheat all

work of uneven cross section.

Uniformity of Heat

Rapid heating is not the only advan-

tage crucible furnaces have over other

systems of heating steel. They heat un-

iformly, and this uniformity of tempera-

ture is throughout the entire crucible of

molten salts or metal, and is a positive

guarantee that the pyrometer indicates

the exact temperature of the work. Non-
uniformity in heating necessarily re-

sults in non-uniformity in cooling, which

is the cause of most of the warping and

cracking in the hardening process, and

hardening cracks are more often the re-

sult of uneven heating than defects in

the steel, both of which are not inherent

in the crucible heating process.

One of the greatest weaknesses in

heat treating practice is that of over-

heating of the work. Both workmen
and charge hands are frequently l-espon-

sible in this respect. In crucible furnaces

this excuse is not to be tolerated, as the

workman cannot see the work all the

time, and it heats too rapidly for him to

withdraw it at the "right time." The
removal of this one bane of the heat-

treating room is sufficient to recom-
mend the crucible type furnace, for it

is an axiom of the heat treater that

best results are obtained by hardening
a piece of steel at the lowest possible

temperature, and always on a rising

temperature, never a falling one. The
most important function of the crucible

furnace, other than its delivery of rapid,

uniform heat, lies in its production of

work without any decarbonized surface

or scale; in fact, when cyanide is used,

carbon is actually added to the surface

layer of the steel.

Crucible furnaces may be adapted to

any requirements of the heat treating

field, dependent entirely upon the man
or organization. In the beginning they
were used for heating only very small

parts, where uniformity of "temper"
was required, but larger furnaces have
since been produced for handling large

parts wherein uniformity of hardness is

essential at minimum expense.

Crucible furnaces lend themselves ad-

mirably to heat treating carbon steels,

and similar low temperature alloys hard-

ening below 1600 deg. F., using lead

or some of the compounds in the market
as the heating medium. For high speed
steel barium chloride was formerly used
exclusively, in spite of its shortcomings,

but today this salt has been displaced

to a great extent by other compounds.
For hardening of high speed steel, how-
ever, the crucible furnace has fallen in-

to disuse within recent years, being re-

placed by the oven type furnace and
double deck furnace (see illustration),

due principally to the fact that high
speed steel parts are generally not very
numerous.

The use of the crucible furnace for

tempering at any temperature below
1,200 deg. F., is quite common. For
lower temperatures the oil tempering"

furnace is used, as shown in illustra-

tion. This furnace when a high flash

point oil is used will operate as high as

650 deg. F. nicely, after which a fur-

nace of the rectangular crucible type,

like illustration, must be used with an
alloy of lead and tin as the heating
medium. Using the crucible furnace

for tempering overcomes the many
weaknesses of the color tempering pro-

cess, removing the personal element
and cutting down labor costs to a

negligible figure, as thousands of parts

can be tempered at a time.

Carbon steel is the most generally

used grade and where this steel is to

be hardened lead works' very satisfac-

torily. Here are a few suggestions in

(Continued on page 21)
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Avoiding New Patterns by Changing the Old Ones
Many Patterns Which Have Served Their Purpose Can be Made
Over for a Different Job With Much Less Expense Than Would

be Required to Produce New Ones

By Joseph Homer, in Foundry Trade Journal

THE significance of these altera-

tions is appreciated by no one so

much as by the foreman pattern-

maker, who is responsible for the accur-

acy of the patterns that are subjected

to* alterations. These are a fruitful

source of error in several ways, errors

in moulding, and at subsequent periods

when the patterns are wanted as they

were originally. Some arte altered with

no regard to consequences, the need of

the present only being considered.

Others are treated in a more system-

atic and rational manner, both to avoid

unnecessary cutting and to leave some

kind of permanent indication or record

of the alterations which have been made.

In some casies patterns are constructed

in such a way as to facilitate altera-

tions and modifications in outlines. Often

this includes methods involving stop-

ping off with no cutting.

Alterations might be very broadly

classified under two heads—reducing and

extending dimensions—each with or

without modifications in outlines. The
first kind is usually the more objection-

able, not so much in itself as in the sub-

sequent errors to which it might give

rise. When such a pattern has to be

used later to enlarged dimensions, the

original ones, patching has to be adopt-

ed; and this may often involve more
work than the original cutting- down
did. Some kinds of additional fittings

may cause the moulder trouble; while

there are catfes in which it is almost im-

practicable to enlarge patterns proper-

ly, as when they are flimsy or are cut

into varied outlines.

Taking the cross-girder patllern for a

crane, Fig. 1, if this has to be shortened

for a small order, to cut the pattern at

each end is not adopted. The provision

for a new end is outlined by the flange

(lotted at A. The mould is made good
with a stonping-off piece of the same
shape. Should this pattern have been

cut back to A, with the necessity of

extending it later to the original length,

fresh pieces must be fitted with abutting
jnints, with screws inserted diagonally,

or battens, to be stopped off. This is a

weak and clumsy job. If a casting has
to be lengthened, pieces are fitted at the

extended length as at B, and the mould is

stopped off. When the pattern is re-

stored to its original form, these pieaes

can be put back into the stores for fu-

ture use. If apparently this is not

satisfactory, it must be remembered that

in almost every case it is betfler to

stop-off than to cut patterns which have
to be altered to their original dimen-
sions. The interior of the casting: in

F.g. 1 is produced with a core, the out-

line of which is dotted and the prints for

which are seen on the flanges.

A bracket can be shortened or length-

ened at its foot end, or at the bossed

end by stopping off, employing thte meth-

ods shown in Fig. 1. The foot, Fig. 2,

for shortening is fitted to the new posi-

tion required, and the sand beyond the

new foot is stopped off, using either a

stopping-off piece or plain strips. To
cut such a pattern and then extend it

afterwards would be more, expensive

than to make two separate patterns.

There is no great gain in stopping off

in this plain example, but it is typical

of more elaborate patterns. Fig. 3

shows a pattern bracket lengthened with

a temporary foot attached with battens.

The edges of the web and rib in the

original pattern must not be cut, but
stopped off.

Shortening by stopping off is regular-

ly practised in column, pipe, and crane-

drum work. These patterns are stand-

ard, and are never altered; but make-
up lengths of castings and jobbing

orders are provided for with patterns

and parts that are stored specially for

alterations.

A pipe pattern, Fig. 4, has a loose

flange A fitted on its body, or a socklet

or spigot similarly, either of which can
be adjusted for length and screwed on.

The body flange may be set with brack-

ets, Fig. 5, to be stopped off, or be
fastened with screws, Fig. 6. A stop-

ping-off piece is inserted in the mould
and forms the new print impression, and
stops off the redundant length of pipe.

Samples of pattern which can be altered to good advantage.
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Fig. 7 illustrates the stopping-off of a

pipe flange, and Fig. 8 that for a spigot

end, thte work having been completed.

A crane-drum pattern is made in the

first place as long as the longest cast-

ing likely to be required, and one flange

is secured permanently to one end, Fig.

9. Different lengths are cast by screw-

ing a body-flange on at the length re-

quired, and then stopping off the length

beyond with a pi/ece similar to A, Fig.

9.

Much pattern alteration is made in

pipes, bends and tees. In most instances

lengths are extended, and bends and tees

attached with dovetails, as in Fig. 10.

These are amply secure if well fitted, so

that they pull the parts together. They
vary, with pipe dimlensions, from 94 in.

to l^in. thick.

When plane pieces have to be length-

ened or widened, it is impossible to put

screws in directly, as they can be
through additions of an inch or two
wide only. In such cases screws may
have their heads sunk in deeply. Tightly

fitting dowels, or short battens, Fig. 11,

to be stopped off, may be used. These
methods are suitable Avhen boards havle

to be only moderately widened. Or a

slight extension can be made, as in Fig.

12. But when a framed pattern has to

be extended so much that a single strip

of board would not be wide enough, the

frame can be extended, as in Fig. 13,

with half-lap joints, and then no stop-

ping off is required. When a frame has
to be shortened it need not be cut. If

a strip is secured with battens at the

shortened position, Fig. 14, the supple-

mentary position can be stopped off.

The enlargement of cylindrical parts

may be continuous, Fig. 15, which occu-

pies rather too much time; or it may be
done with strips, Fig. 16, the interspaces

to be filled with sand to make a con-

tinuous surface to be rammed against.

Fig. 17 shows a strip, saw-kerfed, and
bent round the interior of a wheel rim
that requir'es strengthening—a method
suitable for many cases where the strip

is not too thick. Fig. 18 is the method
of Fig. 15 applied to the inside of a rim.

When bosses have to be enlarged con-

siderably, diagonal blocks are fitted, as

in Fig. 19, held with screws put in diag-

onally. Bosses in general should be
made interchangeable with a standard
stud, as in Fig. 20, with core prints

also having a standard size of stud. But
this is only practicable when there are
no arms of othler attachments, like those

in Fig. 19. When the original boss is a

fixture and a permanent portion of the
pattern, then larger bosses can be fitted

in any of the three ways, Figs. 21 to 23,

in addition to that shown in Fig. 19, the

shells illustrated being cut to fit other
arms or other parts. Fig. 21 is not a

good method, because the shell boss is

turned from a solid piece, and is there-

fore weak and liable to shrink. It is

only suitable for a temporary fitting. In

Fig. 22 sweeped pieces are fitted be-

tween arms, and are covered and retain-

ed in their positions with a plain disc

over them. The same method is shown

in Fig. 23, but the enlargement is

greater.
—"Foundry Trade Journal."

HEAT TREATMENT OF STEEL
(Continued from page 19)

using lead: It is very necessary to

place a hood over the furnace to carry

off any lead fumes which may arise

from the pot. Charcoal or old car-

burizer may be used to cover the sur-

face of the lead to prevent oxidation

and lessen the sticking of the lead to

the work. Slag should not be thrown
away, as it can be reduced back to the

metal while red hot on top of the pot

by means of charcoal.

It is common knowledge that when a

piece of steel is heated in an oven fur-

nace in which an oxidizing atmosphere
is maintained, its surface is decarbon-

ized for quite a depth. This cannot

happen in a lead pot, and for this rea •

son the lead pot furnace continues to

be, as for years, the one furnace in

which files can be successfully hard-

ened.

Many baths and compounds are on
the market, any of which should be sat-

isfactory, providing their melting points

are correctly chosen for the tempera-
ture at which they are to operate. For
example: If a drawing temperature
of 720 deg. F., is desired, a tempera-
ture too high for oil and a trifle too

low for lead (M. P. 621 deg. F.), as it

would freeze all over the parts and be

slow work, some tin could be added to

lower the melting point to 450 deg. F.,

or a mixture of potassium nitrate 2

parts, sodium nitrate 3 parts, melting

at 450 deg., F., could be used.

A table of the salts commonly used

to compound these baths follows:

Melting Point

Salt °F.

Barium Chloride 1580

Sodium Chloride 1418

Potassium Chloride 1346

Calcium Chloride 1328

Magnesium Chloride 1306

Lead Chloride 932

Cupric Chloride 928

Ferric Chloride 572

Zinc Chloride 504
Aluminum Chloride 356

Potassium Carbonate 1526

Sodium Carbonate 1317

Lithium Carbonate 1283

Potassium Nitrate 644

Codium Nitrate 572

Calcium Fluoride 1832

Magnesium Fluoride 1664

Of the above salts calcium chloride

combined with sodium chloride and ad-

mixtures of sodium carbonate are most
generally used.

One of the most common baths is

lead of commercial purity, which melts

at 621 deg. F., and may be used up to

1,600 deg. F., satisfactorily. In order

to prevent the adherence of the lead

to the work it may be dipped into a

solution made up of 1 pound potassium
cyanide dissolved in 1 gallon hot water,

and thoroughly dried.

1. Crucible furnaces for heat treat-

ing have been in use after a fashion

for many years, their revival and wide-

spread use to-day being occasioned by
the perfection of the pyrometer, where-

by the temperature may be controlled.

2. The construction of a crucible fur-

nace is the result of considerable ex-

perimental work, the circular type be-

ing found most satisfactory.

3. Comparative merits of the oven

type furnace when compared with the

crucible type show the crucible furnace

to heat the work at least 70 times fast-

er without scale, decarburization or

non-uniformity, which tends to produce

better work.

4. High speed steel and carbon steel

hardening and tempering are all done

in crucible furnaces very satisfactorily.

High speed steel hardening in barium
chloride is being abandoned in favor of

the double-deck oven type furnace, due

to the preheating feature. Carbon
steel, readily hardened in lead or any of

the numerous salts, compounds or cyan-

ided, is being carried out more than

ever in the crucible furnace, because of

its many desirable features. Oil or

low temperature tempering is common-
ly done in a crucible furnace.

5. The use of lead as the heating

medium for carbon steels is common
practice.

The use of the crucible furnace is

now established as one of the most ar

curate and satisfactory methods of

heat treating small parts in quantity,

where scale or decarburizing cannot be

tolerated or where an increase in the

carbon on the surface is desired by cy-

aniding. The process is productive of

accurate work, uniformly heated, even

when unskilled labor is used.

FIGURING COSTS FROM MATERIAL
TO PRODUCT NO. 1

(Continued from page 18)

be able to get castings of one heat

cleaned up every day. By checking

castings leaving foundry against cast-

ings on heat lists, the employee making-

out the heat reports will be able to find

out just when the last casting of a pre-

vious heat has left the foundry and en-

able him to finish report for that heat.

This record of castings per heat must al-

so show the number of hours moulder
put in on a certain number of castings.

The foundry foreman should look over

this record and find out if time put in

on jobs is O. K., and if not he can at

once go after offending party and in

such a way help to keep down foundry

cost of production.

For all raw materials and supplies

used in connection with heats for a cer-

tain period:

DEBIT:—Foundry work in process.

CREDIT:—Raw materials and Sup-
plies.

For all castings finished and deliver-

ed by foundry to casting stores:

DEBIT:— Rough casting stores.

CREDIT:—Foundry work in process.
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The Treatment of Carbon Monoxide Poisoning
Fumes From Cupola, Gas Engine, Leaky Stove or Any Place

Where Carbon Gas is Present, Are Injurious to the Health, on

Account of the Effect on the Blood

By R. R. Sayers and H. R. O'Brien

The rank smell which emanates from
the cupola when it does not "light up"
properly, or when back draft forces it

into the worfcing quarters, is caused by
what in here referred to as carbon mon-
oxide. It is a product of the incomplete
combustion of carbon in the fuel, and
while every foundryman knows that it

!/ivcs him a headache, if he knew exactly
what else it was doing he might treat
tl'i matter more seriously. He would not
eat his lunch beside an open-topped coke
salamander, belching out carbon mon-
oxide. This article ivas .prepared for
the United States Public Health Ser-
vice by two of their most eminent sur-
geons and is well worth reading by all
thost who are called upon to expose
themselves to this deadltj poison.—
Editor.

Carbon monoxide poisoning is one of
the most widely distributed and most
frequent of industrial accidents. The
gas is a product of incomplete combus-
tion and is without color, odor, or taste;
therefore, its presence is frequently un-
suspected in many placts where it ex-
ists. It is an ever-present danger about
blast and coke furnaces and foundries. It
may be found in a building having a
leaky furnace or chimney or a gas stove
without flue connection, such as a
tenement, tailor shop, or boarding house.
Hospitals receive a great num-
ber of victims of poisoning, whether by
accident or in an attempt at suicide,
from artificial illuminating gas. Persons
may be affected by leaks wherever
water gas is formed or used. The ex-
haust gases of gasoline automobiles
contain from 4 to 12 per cent, of carbon
monoxide, and in closed garages men
are not infrequently found dead beside
a running motor. A similar danger
may arise from gasoline engines in
launches. The gas is formed also in
stoke-rooms, i n gun turrets on battle-
ships, in petroleum refineries, and in the
Leblanc sock process in cement and
brick plants. In underground work car-
bon monoxide may appear as the result
of shot firing, mine explosions, or mine
fires, or in tunnels from automobile ex-
hausts or from coal or oil burning loco-
motives.

Carbon monoxide exerts its extremely
dangerous action on the body by displac-
ing oxygen from its combination with
hemoglobin. Hemoglobin, the coloring
matter of the blood, normally absorbs
oxygen from the air in tihe lungs and de-
livers it to the different tissues of the
body. The affinity of carbon monoxide
for hemoglobin is about 300 times that
of oxygen. Because of this, even when
only a small amount of the poisonous
gas is present in the air breathed into

the lungs, much of the hemoglobin is

locked up in combination with carbon

monoxide and so cannot keep up its

usual work of carrying oxygen to the

tissues. These, because of tee lack of

oxygen, cannot do their work properly.

If they are smothered long enough, the

tissue cells become damaged, and the in-

jury to the cells may be permanent even

if the patient survive. It has been as-

serted that carbon monoxide has a

specific poisonous action on some tissues

of the body, especially those of the ner-

\ous system, but there is little evidence

i>. favor of this statement and much
against it. Haggard and Henderson
found that there was no change in the

rate of growth of chick brain tissue,

even when it was exposed to an atmos-
phere containing over 70 per cent, of

carbon monoxide, and it has been shown
many times that animals without red

blood (hemoglobin) can live in atmos-

pheres ' containing high concentrations

without apparent harmful effects. Re-
cently this was demonstrated at the

Pittsburgh experiment station of the

United States Bureau of Mines, when
some roaches were kept for several days

in an atmosphere of over 60 per cent,

carbon monoxide and 20 >per cent, oxy-

gen without lessening their activities.

The victim of acute carbon monoxide
poisoning usually experiences the fol-

lowing symptoms: Yawning, sleepiness,

weariness, and a feeling of constriction

across the forehead; frontal headache,

at first dull and intermittent, later con-

tinuous and more severe; this headache
is replaced or masked by the typical

headache of carbon monoxide poisoning,

at the base and back of the skull, which
causes the sufferer to hold his head as

far back as possible in an effort to ob-

tain relief; dizziness, nausea (feeling of

sickness) and lassitude also occur. The
pulse is at first normal, but later be-

comes full and rapid, the skin is flushed,

the respiration becomes more rapid as

exposure to the gas continues, and later

becomes irregular. If the exposure is

sufficiently long, or the concentration of

carbon monoxide is sufficiently great,

confusion and unconsciousness develop.

As the victim recovers, he l'emains weak
for some time. This weakness persists

especially in the muscles of his legs. A
headache, sometimes very severe, con-

fusion, and partial loss of memory ac-

company recovery, but pass off in time.

The nausea may be sufficient to produce
vomiting. All the symptoms are accen-

tuated by exercise, eating and stimu-

lants.When a person is overcome by
large concentration, the symptoms fol-

low each other rapidly a; d he may fall

quickly unconscious. The rate at which

a person is overcome and the sequence

in which the symptoms appear depend

on seve.al factors, viz, the concentration

of the gas; the extent of physical exer-

tion; the state of his health and individ-

ual predisposition; and the temperature,

humidity, and air movement to which he

is exposed. Exercise, high temperature,

and great humidity, with no air move-
ment, tend to increase respiration and
heart rate, and consequently, result in

more rapid absorption of carbon mon-
oxide.

In chronic exposures, carbon monoxide
poisoning produces a tired feeling, head-

aches, nausea, palpitation of the heart,

sleepnessness, and sometimes mental
dullness. Some persons develop a "tol-

erance" for carbon monoxide and may,
after repeated exposures, be able to

"stand" more of the gas than when first

exposed to it. In the treatment of the

chronic form of poisoning the most im-

portant factors are the removal of the

patient from further exposure to car-

bon monoxide, and a thorough rest.

Though there are probably many more
cases of the chronic form than are usual-

ly recognized, it is in the treatment of

the acute form that interest is generally

centered.

The first and most important thing in

caring for a case of acute carbon mon-
oxide poisoning is to get the poison out

of the blood as rapidly as possible.

Every -moment during which oxygen is

shut out of the hemoglobin adds to the

chances of failure of heart and respira-

tion. Every minute during which the

tissues are supplied with only a part of

their needed oxygen increases the dan-

ger of 'their subsequent degeneration and
permanent damage. Both to save life

itself and to prevent ill health in the fu-

ture, it is of vital importance to elim-

inate carbon monoxide from the blood as

rapidly as possible.

Oxygen will replace carbon monoxide
in combination with hemoglobin when-
ever the proportion of oxygen in the

lungs is overwhelmingly greater. The
speed of the change depends on the re-

lative amounts of the two pases in the

lungs and on the depth and frequency of

carbon monoxide which he is breathing;

the next is to supply him with oxygen.

The first may be done by getting the

patient into fresh air, but only one-

fifth of air is oxygen. If a tank of pure

oxygen is available, it is far better to

use it as the action is much faster and

the after-effects, especially the headache,

ate'much les,s severe and not so prolong-

ed. The oxygen should, if possible, be

given through an inhaler similar to an

anesthetic mask or the Tissot army face
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mask, which can be fastened over the
patient's mouth and nose, or entire face.

If an inhaler is not at hand, a iphysieian

may give oxygen through a masal
catheter. In the absence of any of

these accessories, it can be sprayed di-

rectly from the tank about the patient's
face. It should be started as soon as
he is removed from the carbon monoxide
or before, if possible, and should be kept
up for at least 20 minutes.

It may be that when the victim is

found his breathing has stopped, or is

very weak and irregular. In this case
one of the rescuers should begin arti-

ficial respiration at once, by the Schae-

fer method as follows:

Place the person on his abdomen; re-
move from his mouth all foreign bodies,
such as false teeth, tobacco, and gum;
see that the tongue is forward; turn his
head to one side and rest it on his fore-
arm, so that the mouth and nose will
not come in contact with the ground, and
extend the other arm forward. If the
person is thin, prepare a pad of folded
clothing, or blankets, and place it under
the lower part of his chest. Do not
make this pad too thick. Do not wait
to loosen the victim's clothing, but begin
artificial respiration without delay. An
assistant may remove all tight clothing
from the victim's neck, chest, and waist,
and place blankets, hot-water bottles,
safety lamps, or hot bricks, well wrap-
ped in paper or cloth, about the person.

Kneel, straddling the person's thighs
and facing his head. The palms of your
hands are placed over the short ribs,
with your thumbs parallel with the spine
about 2 inches apart and your fingers
spread out as much as possible, the ends
of the little fingers reaching just below
the last rib. Witin arms held straight,
swing forward slowly so that the weight
of your body is gradually brought to
bear on the person. This operation,
which should take about two seconds,
must not be violent, lest the internal or-
gans be injured. The lower part of the
chest and also the abdomen are thus
compressed and air is forced out of the
lungs. Now, immediately swing back
slowly to remove the pressure, but leave
your hands in place. Through their
elasticity the patient's chest walls ex-
pand and his lungs are thus supplied
with fresh air. After two seconds,
swing forward again, ar.d repeat delib-
erately about 15 times a minute.

Continue if necessary for at least
three hours without interruption, or un-
til natural breathing has b: en restored
or a physician has arrived. Even after
natural breathing begins, carefully
watch that it continues. If it stops,
start artificial respiration again.
Although the administration of oxy-

gen is by far the most important factor
in the treatment and cannot be over-
emphasized, other things should be done
to help the patient. He should be kept
quiet and lying flat, to h In his weaken-
ed heart. As he sets better, he should
never be allowed to walk about or in any
way exe't himself for there is danger of

heart failure. Heat from safety lamps,
hot-water bottles, or warm bricks, rub-
bing the arms and legs, and keeping the

patitnt well covered with blankets all

help the circulation and aid in tiding the

body over a period of low vitality. The
safety lamps, hot bricks, etc., should be
well wrapped in cloth or ipaper as a pre-

caution against burning the patient.

Other stimulants, such as hypodermics
of caffein-sodium benzoate or camphor
in oil, may be used only by a physician,

and after he has considered the possi-

bility of over-stimulation and consequent
collapse. The patient should be kept in

bed for a day at least. Later he should
be treated as a convalescent, being given
plenty of time to rest and recuperate.
Just how long this should be depends on
the severity of his poisoning and should
be decided by his physician.

Summary of Treatment

1. Administer oxygen as quickly as
(possible, and in as pure form as is ob-
tainable, preferably from a cylinder of

oxygen through an inhaler mask.
2. Remove patient from atmosphere

containing carbon monoxide.
3. If breathing is feeble, at once start

artificial respiration by the prone
posture method.

4. Keep the victim flat, quiet, and
warm.

5. Afterwards give plenty of rest.

DOMINION FOUNDRY SUPPLY COM-
PANY LOCATED IN THEIR

NEW QUARTERS
The Dominion Foundry Supply Co.,

whose Toronto branch has for some
years past been located on Spadina Ave.,

are now located in the commodious prem-
ises, formerly known as the Burg foun-
dry on Niagara Street, near Bathurst
St.

This property, which was originally

the John Doty Engine Works, was later

operated by the late Senator Bertram
under the name of the Bertram Engine
Works, and subsequently used by differ-

ent concerns as an auxiliary during rush
times. It was finally bought by the
H. W. Petrie Co., and utilized for ma-
chinery storage. The location is ideal, as
the Bathurst St. car line, connecting
with the Un'on Station, passes the pro-
perty, while the G. T. R. tracks are in

the rear with a switch running the en-

tire length of the buildings. The build-

ings are of substantial brick construc-
tion and include all the units required
for a complete ene:in ering plant, but
only the foundry department has been
taken over by the Dominion Foundry
SupBlv Co. This consists of a build'ng
75 ft. by 100 ft,, with a yard room 25 ft.

fry 100 ft. partly under roof, giving 10,-

000 square feet of floor space in addi-
t'on to the ov;rhea'l space on what was
formerly charging floors, etc.

The foundry was equipped with four
powerful jib cranes, as well as an
electric hoist. The hoist and one of the
cranes has been retained.

The two cupolas have been removed,
but the brick structure which housed
them is kept intact, making an ideal

storage for dusty material such as sea-

coal, where it can be unloaded from the

railway siding without contaminating
the rest of the building.

The entire floor has been concreted,

and the walls white-enameled, which
with bins for each brand of molding
sand, core-sand, silica-sand, fire-clay,

etc., and shelves partitioned off for

chaplets and similarly light material,

gives it the appearance of a retail store.

Heavier material such as barrels of

plumbag-o, crucibles, etc., occupy the

open space on the floor, each in its pro-

per place.

Platforms on a level with freight car

floor are built outside the intake doors

of the build'ng to facilitate unloading
merchandise as well as reloading for

shipping to customers.

A neat office has been built with desk

space for office staff and travelers, sta-

tionery room, cloak room and lavatory,

shipping room, steam heating plant, and
private quarters for the genial manager,
Mr. Frank J. Ross.

Mr. Ross announces that he has found
business much better during the last

year than during 1921, but looks for-

ward to a bumper year in 1923, other-

wise these recent expenditures on im-

proved quarters would not have been

considered.

MOLDING BAND WHEEL
(Cont'nued from page 17)

will ever be possible. The experience

of many concerns that have adopted

safety methods in their foundries shows,

however, that it is possible to eliminate

a large proportion of the commoner
causes of accidents, without much ex-

pense and without any serious disturb-

ance of existing conditions. The Engin-

eering and Inspection Division of The
Travelers' Insurance Company, in the

course of its extensive experience with

foundries, has given a great deal of

study to this subject, and the recom-
mendations and suggestions that it has

made in the course of its practical in-

spection work have been well received

by foundry managers, and have been

particularly effective in bringing about

better and safer conditions. The book-

let from which this article is extracted

is based upon this study and experience

and contains some of the suggestions

that have been found to be most service-

able and important in dealing with the

accident-prevention problem in its broad-
en phases. Every foundry has import-

ant special . afety problems of its own,
which must be dealt with effectively if

the best results are to be obtained; but

to include all features of this kind would
swell this booklet to such dimensions
that its effectiveness and usefulness

would be impaired. We have therefore

confined our attention to danger-points
of wide and almost universal occurrence.

CTYn'-'nued on rage 40)
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American Methods of Malleable Iron Casting
Layout of Furnaces, Advice on Management—Data in Connection

With the Finished Product—Black Heart Preferable to White
Heart in American Practice

By Enrique Touceda

THE author of this paper would
assure you that he feels highly

flattered in having- received your
kind invitation to prepare an exchange
paper to be read before your body at

this meeting, and deeply grateful as

well in having been asked to appear in

person as your guest. He has read

with great interest and profit many of

the valuable contributions written by
your countrymen that have served to so

greatly enrich the literature of the

metallurgy and metallography of iron

and steel, and he well remembers partic-

ularly during the early days of his career

how profoundly he prized and was im-

pressed by Sir Lowthian Bell's classic,

"The Manufacture of Iron and Steel,"

which at that time he continually read

and studied with indefatigable zeal and
enjoyment. It served as a constant

source of inspiration, and for it the

author has an affection that has in no
way been tempered with the passage
of time. The author's one regret is that,

having received so much from you, he
has so little to offer in return. In the

letters received from your Conference
Secretary, Mr. Thomas Vickers, C. E.,

and the Secretary-Treasurer of the

American Foundrymen's Association,

Mr. C. E. Hoyt, it was requested that

the subject of the Paper cover the man-
ufacture of malleable cast iron as con-
ducted in this country. Their sugges-
tion was naturally prompted in large

part by the knowledge that the author
has had a very close association with
this industry, particularly during the
past ten years, and in part perhaps by
sharing in the interest that has sudden-
ly awakened in other countries in re-

gard to this subject. During the past
year inquiries pertaining to the prac-
tical details of this process have been
recteived from France, Belgium, Italy,

Australia, and Japan. The author has
had the pleasure of receiving visits from
a number of engineers from abroad who
have seemed greatly interested in the
practical rather than the metallurgical

details of this industry. These facts

have been entered into principally, be-

cause it is the author's thought that if

he took as a guide the character of

these inquiries and the various ques-

tions that have been asked him by the

visitors referred to, he would not miss
by much the ground that members
would prefer to see covered, rather than
attempt to enter into an academic dis-

cussion in regard to the mechanism of

graphitisation and other controversial

matters concerning which so much has
been written of late, or in dwelling on

other strictly metallurgical details that

have been so ably covered by many
others, and particularly by Mr. H. A.

Schwartz, whose book, compiled from
articles he has written for The- Iron

Trade Review, is about to be issued. The
author is assuming therefore that for

the most part it is the purely practical

end of the proposition that will prove of

greatest interest to you; that what you
desire mainly is a more or less brief

reference to those points concerning
which inquiry has been made both in the

lay-out and operation of a malleable-

The following paper, prepared and de-

livered at the Conference of the Institu-
tion of British Foundrymen, held wi
Birmingham in June last, by Enrique
Touceda. of Albany, N.Y., covers the en-
tire field of malleable founding in Am-
erica, ivhich in many respects is differ-
ent from the methods practised in Eur-
ope. Mr. Touceda is undoubtedly one of
the most learned authorities on the sub-
ject in the ivorld, and his experiences
and research toork should be carefully
studied and preserved by every foundry-
man whether actively engaged in malle-
able iron work or not. Since the paper is

lenpthv. it will be impossible to publish
it all in one issue, but the reader can be
assured that it gets more interesting as
it advances and each issue should be
eagerly /in-used.—Editor.

iron plant of average capacity, and sup-
plement this with some other matters
that in some cases have not been touch-
ed upon by others.

The Lay-out of a Malleable Plant

Starting with the lay-out of the plant,

the details of which should have- most
serious consideration, it is obvious that

its correct plan will be dependent upon
the plant-capacityT specified, and the

shape of the- building site. In connec-

tion with the latter high ground should

be selected, if possible, while low ground
that is naturally wet and cannot be suc-

cessfully drained should be shunned as

worthless, for if annealing ovens are

erected in such a locality annealing
difficulties will prove to be perpetual.

Whether the plant is to consist of one
or various working units, and even if

the- raw materials are to be handled by
means of a crane, it is desirable that

each kind be stored as near to the

metallurgical apparatus in which it is

to be used as is both convenient and
possible. It is advisable that at the sid-

ings where the raw materials are to be

discharged, the tracks be elevated on
trestles at a height and length that

will admit of the rapid and cheap dis-

charge of car contents.

In the case of the moulding, face and
core-sand, a saving will result if the

roof of the buildings in which they are

to be stored is flush with the- tracks on
the trestle, in order that the cars can
be discharged directly through roof

openings into the buildings or sheds,

which should be constructed with this

end in view. Irrespective of the size

of the plant, the various departments
in each unit should bear such a rela-

tion to each other that the product from
the very start of operations and at each

step in the process should be contin-

uously approaching the shipping room
in the most direct manner possible, in

order to avoid the retracing of steps.

Economy in construction will result if

each separate department is dimension-

ed strictly on the basis of providing not

much room in excess of that which will

occasion quite serious congestion when
running at maximum capacity. Exper-

ience has convinced the- author that, in

rare instances only, are malleable-iron

plants ever run at maximum capacity,

for when business is booming labour is

scarce and inefficient, and when labour

is plenty and men are willing to do a

fair day's work there is a dearth of

business. A little crowding therefore

in the various departments can be tol-

erated at times that prove exceptional.

The one-storey straight-line plant of

fair capacity (25 to 35 tons of castings

per day) with core room and shipping

rooms at extreme ends, and foundry,

hard-iron mills, trimming room, grind-

ing and sand-blast room, annealing

room, and soft mills in between and
located in the order named, will be found
convenient, and can be arranged as to

permit of considerable economy in con-

struction, while admitting of consider-

able flexibility as to expansion. The
character of building unit, very pop-

ular at the- present time in the States, is

the one-storey steel-skeleton type with

curtain walls, brick pilasters, and con-

crete foundations, with either a saw-
tooth roof, or one of usual construction

with sufficient pitch, and 30 ft. wide, a

monitor running the full length of the-

building with window sashes hinged at

the top to swing inward, and sashes in

the curtain wall pivoted at the centre,

the roof covering being of slate, slag,

fabricated cement-asbestos tile, or other

fireproof material. The one-storey

building of this type with either style
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roof possesses many advantages, in that

maximum visibility within is assured,

ventilation is facilitated, and fire risk

minimized.

Ventilation

One of the most important items to

be considered is that of efficient ventila-

tion, particularly in the foundry build-

ing and core-room. Without a constant

supply of fresh air, energy of body and
alertness of mind are gradually dead-

ened as the day progresses, and when
activity and vigour are lowered tho

effect is always noticeable in increased

foundry loss on late heats, while the

hazard, due to accident, is augmented.

For effective ventilation dependence
should not be placed wholly upon the

monitor, but it should be supplemented
by well-designed ventilators, positioned

in such a manner that a steady dis-

charge of air is assured. A popular and
very efficient make, rotates on ball bear-

ings—the direction and extent of ro-

tation ibeing controlled by a vane—

•

with the result that the exit for used
air always faces away from the wind,

which in passing, creates an active suc-

tion. These ventilators, when installed

by those who understand the ventilat-

ing problem, have proved to be worth
many times their cost.

The efficient and uniform heating of

the foundry proper is a problem replete

with difficulty, owing to the variable

conditions that must be met. During the

night there is a natural fall in temper-

ature, coupled with the condition brought
about by wetting and cutting of the

sand, that produces a clammy damp-
ness rather hard to remove by the time

the men report for work in the morn-
ing. In contrast to this condition is

the state of affairs that exist after a

heat, when the air is filled with hot

steam and a great amount of heat is

radiating from the stripped castings.

Some foundries of even fair size still

use the salamander, which while very

cheap to install is expensive to run,

takes up space of value, interferes some-
what with crane service, and occasions

loss of time due to the men congregat-

ing around it if they feel slightly cold.

One of the best and most approved sys-

tems is to force warm air into the

building through pipes properly spaced

to yield uniform heating by one of the

many blower systems now on the mar-
ket. Live and exhaust steam from the

power house or fiom a separate steam
source designed for heating only, or

from such a plant supplemented by
steam from waste-heat boilers, is used

in some plants in manifolds hung in

such a manner as to be out of the way
but as near as practical to leakages of

cold air from windows, entrances, etc.,

in order to heat this air as it filters into

the building. The author haj seen

many plants where a waste-heat boiler-

installation has proved to be a mistake.

A waste-heat boiler has not been design-

ed to date in such a manner that after

furnace operations have ceased it can

be hand-fired economically. In running

but one heat per day, any saving would

be offset by the huge amount of coal re-

quired to keep up steam for the balance

of the time, when power or heat was
required, while if the boiler is allowed

to cool off and electric power and steam
for heating derived from a small aux-

iliary heating plant substituted, the

maintenance cost, due to the strains set

up, would prove disastrous. The scheme
works out very nicely in other cases,

especially where the cost of electric

power or coal is high; where two heats

per day are run from the same furnace;

where one boiler is used in common with

two furnaces, and particularly when a

great amount of power is required for

sand-blasting purposes. Reference

should be given to that type of boiler

least affected by quick changes in tem-
perature.

Foundry Floor

The foundry floor is another item that

is deserving of some thought. Some
favour the concrete floor, but the writer

believes that if a vote were taken of

the moulders the decision would be in

favour of almost any other type. The
concrete floor is unquestionably hard
on the feet, and dangerous in some par-

ticulars. When spills occur an eye can
be lost or serious burns sustained due

to the instantaneous generation of steam
from the moisture on the floor surface,

which invariably is more or less wet.

Serious accidents have occurred in the

carrying of iron through the moulder
slipping on the rounded particles dl

metal that have been occasioned by
spills. Even when the floor has been

properly laid, it subsequently can be

ruined through carlessness on the part

of the moulder in shaking out the cast-

ings too hot. However, the worst fea-

ture of the concrete floor is its great

tendency to transmit vibration. When
bumpers or vibrators a ,-e used, the prob-

ability of shaking down dirt from the

cope or the cope itself is great. A floor

of hard-wood blocks properly laid on a

sand foundation yields better all-round

service, and is equally good for the gang-

ways or, if protected with a little pack-

ing where the pots are dumped, for the

annealing room; but when used in the

annealing room a strip paralleling the

front of the oven and 6 ft. wide should

consist of square annealed iron plate

about 18 in. by 18 in., with lugs on the

under side, and set in concrete, or

smooth granite block, set in concrete and
well grouted. Molten iron has no other

effect on wood block than to produce a
surface char, which defects are very

shallow, and when present become filled

and well protected by sand. Black-

gum, maple, beech, southern yellow pine,

if well creosoted, give splendid wear.

The blocks should be laid in straight

parallel courses, with the grain of the

wood vertical, care being taken to keep
straight courses and close joints. All

courses should break joints alternately

by a lap of at least 2 in., and filled with

a hot, low-melting-point pitch of a con-

sistency that will flow like water, to

the end that all crevices will be com-

pletely filled. Against the sides of the

building and around all foundations ex-

pansion joints should be made by plac-

ing a 1-in. by 4-in. tapered board on edge

against the sides of the building and

around foundations, which boards sub-

sequently should be removed after the

blocks are laid and rollfcd in order that

the void can be filled with hot asphalt

to within % in. of the wearing surface

of the floor. The dirt, or clay, foundry

floor is the safest, and the one that is

most popular with the moulder. It is

comparatively inexpensive, and, if givten

proper attention, can be kept level and

in excellent condition, while if a stand-

ard travelling sand-cutter is used, there

will be no danger of the floor being

cut, provided precaution is taken to see

that the treads of the wheels are made
sufficiently wide to prevent their sinking

into the ground.

(To be continued.)

NEW SAND BLAST BARREL
The utility of the Barrel. Sand-Blast

for cleaning work adaptable to this

method of handling and its economy
through the work being cleaned in bulk

makes improvements in this character

of equipment of interest to the majority

of Sand-Blast users.

A new barrel just introduced by the

Pangborn Corporation of Hagerstown,

Md., embodies features that have taken

into consideration economy of operating

cost, from the viewpoint of both increas-

ed efficiency of blasting action and dur-

ability of the equipment itself.

Experience has shown that cleaning

capacity in Sand-Blasting is governed

by the distance of the nozzle from, and

its angle to, the work. To accommodate
varying classes of work with the chang-

ing sizes of the individual pieces and the

corresponding "ride" within the barrel

drum, the nozzles are made adjustable

in both horizontal and vertical positions

to secure the most effective position.

A mechanical separator assuring con-

stant and perfect separation of the

abrasive for re-use is obtained by a rib-

bed roller driving against a shaft pro-

tected1 by heavy rubber tubing. This

tubing takes the entire wear and is

quickly and cheaply replaced.

Long life for the equipment is pro-

vided in every moving member. The
Barrel Drum is reinforced at the door

opening with plates and angles inside

and outside; steel tires pinned to head
castings and driving on manganese steel

rollers, with front rollers idle and
equipped with roller bearings, provide

smooth even traction with little wear.

Driving sprockets are steel and with

chain in oil bath, all encased dust tight.

The clutch is simple and positive act-

ing, will not get out of adjustment but
insures satisfactory service at all times.

Two sizes with drums 30 x 40 and 50

x 40 make it available for work from
small to as large as is feasible for bar-

rel cleaning.
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Bright Machine Shop, but Dark Gloomy Foundry
Contrast This Room After Being Enameled With What it Was
Before—Foundries Which Are More Susceptible to Smoke and

Dust Would Make a Greater Contrast

By F. H. BELL

IN
THE illustration will be seen what

I will call a "before and after" view
of a small section of the machine

shop department of one of Canada's
leading manufacturing plants.

This machine shop has recently been
given a good interior coating of white
enamel.

To the left is shown how it appeared
before being enamelled, while to the

right is the same section after the en-

amelling had been completed.

It is not my intention to go into de-

tails in comparing a machine shop with

a foundry any more than to explain

that while a machine shop requires all

the light it can get, it does not need it

any more than the foundry does and in

addition to this it does not have the

same chance to become dirty.

While a machine shop has not much
to dirty it a look at the two views will

convince the observer that a machine
shop can look almost as dingy as a foun-

dry but it is not noticeable until com-
pared with itself in a garb of white.

As I have already mentioned, this Is

a portion of one our best industries.

Standing between it and the foundry is

the workmen's entrance. Those who
are employed in the machine shop turn

to the left, while those who work in

the foundry turn to the right. Imagine
the feelings of the foundry staff when
they happen to look to the left on en-

tering and know that they must turn to

the right and walk into the gloomy pre-

cincts of what is always the gloomiest

part of any manufacturing concern

—

the foundry
Like the machine shop just shown, the

foundry department of this establish-

ment is one of the most modern in Can-

ada but, while it has all the latest de-

vices for doing high-class work, and
while it, like all foundries, has a con-

tinuous deluge of smoke and dust to

contend with, nothing is done to pre-

vent this from blackening the walls and
other interior parts.

This plant is not selected because of

any particular oversight on the part or

the management towards the men in the

shop, but because they thought first of

the machine shop. They intend to do

the foundry in the near future, but the

foundry as is usually the case is of sec-

ondary consideration. How any or-

ganization could endure the eyestrain of

being compelled to witness any ordinary

every-day foundry after seeing a ma-
chine shop such as this would be hard

to explain.

In the last few issues of this publica-

tion I have pointed out a number of Can-
adian foundries which have been en-

amelled in white and I am aware of

others which will be, and, as I have

mentioned in one of my former articles,

this is one of the most advanced strides

in foundry practice during the present

century. The foundry was always rec-

ognized as the dirtiest place on earth for

a workman to be employed in, and mold-

ers have always been considered as the

most dissatisfied bunch of any in the

industrial field. I spent many dreary

years in the foundry and was as big a

grouch as any of them, always corrob-

orating the arguments of the molders,

that they had the most tiresome as well

as dirtiest trade of any. I am not back-

ing down on this yet as I still think

that molding is the hardest work of any
of the occupations which go by the name
of "a trade," and while I will aways
back up this contention I am convinced

that much of this could be remedied by
improving the surroundings.

I have spent a lot of my time in in-

stitutions where I had to begin at one

end of the plant and walk through the

entire works from the machine shop

which was invariably in the front, right

through until I "fetched up" at the foun-

dry which was invariably in the

neighborhood of the back fence, where I

would settle down for the day. No
matter how tough looking the machine
shop happened to be it would be the best

of all, and the other departments would
keep looking worse until the climax was
reached in the foundry. This always

grated on my nerves but it did not give

me such a jolt as I would get when em-
ployed right next to the machine shop

and I would have to step right out of

one into the other, and where the con-

trast would be as great as the "before"

and "after" views here shown. There
is no reason to keep the foundry in

such condition any more than there is

to keep the machine shop this way, but

it is just a habit which was allowed to

form. This state of affairs is now be-

(Continued on page 29)

Before and after view of one of ("ana la's leading machine shops. The whi : '" mpmrl'-d coating makes the difference. This difference in appearance would
be greater in the foundry.
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Oxy-Acetylene Welding Saves Valuable Kettles

By Covering Tightly With Asbestos Paper to Retain the Heat,

Burned and Cracked Kettles Were Successfully Repaired, Sav-

ing Thousands of Dollars

OXY-ACETYLENE serves a grand

purpose in out-of-the-way places

such as mining districts, and may-

save thousands of dollars that would

otherwise be lost. From a foundry

standpoint it might be looked upon as

a competitor, but circumstances alter

cases and in the case of the cracked pot,

shown in the illustration, the odds are

in favor of oxy-acetylene. These pots

aie cast iron and weigh about eight

tons each. They are used in lead re-

fining or smelting, but this class of work
is usually done in a locality far remote
from the foundry where the pots are

made, thus adding the freight charges

which are heavy, to the price of the

casting, making it unusually expensive,

and when cracked the pot is practically

valueless, as the work of smashing it

and delivering it to the nearest foundiy
would cost all that the scrap metal would
bring. "Oxy-Acetylene Tips" in its

Sept. issue describes one instance where
considerable money was saved, and this

instance is probably only one of many
similar and dissimilar cases. Following

is the story:—Some months before the

first symptoms of the after-the-war

slump in the metal mining and smelting

industry appeared, the Bunker Hill and
Sullivan Mining and Concentrating Com-
pany of Kellogg, Idaho, made several un-

successful attempts to weld broken and
cracked cast-iron "lead pots." These pots,

each weighing approximately eight tons,

had been retined from use after damage
sustained from expansion and contrac-

tion strains. There were twenty-six of

them, representing a replacement value

of more than $30 000, as agar st a

scrap value of possibly a few hundred
dollars, after deducting what it would
cost to transport them to a market.

The company's welders were not un-

familiar with heavy work, but after

trying both electric and gas welding

without success they concluded that the

high temperatures required in smelting

had destroyed the original welding prop-

erties of the metal. It was known that

the intense heat had altered the char-

acter of the original metal by burning
out practically all of the carbon. This

made it not unlike furnace grate bars

after long service, a condition that later

received particular attention when a

service man demonstrated the procedure

necessary for successfully welding the

pots.

This occurred at a time when it seem-
ed that the only possible way of saving

anything out of thie mass of material

was to dispose of it in the form of scrap.

An cxy-acetylene sales engineer, of

Seatt'e, opportunely appeared on the

scene and volunteered the assistance of

his company's service operators to dem-
onstrate how the pots could be reclaim-

ed. The offer was accepted, not with-

out some skepticism, and a ftew days

later preparations were made for weld-

ing the first pot. Some experimenting
was necessary before adequate pre-heat

was provided. In the first attempt an
improvised furnace was built about the
part to be welded and twenty-six sacks

of charcoal were fired at one time with-

out much more than warming the big

shell. Before the preheat could be

brought to the point for welding it was
found necessary to supplement the char-

coal fuel with oil blast which was afford-

ed by means of a compressed air line

connected with a nearby power station.

In addition to this, the casting was com-
pletely covered with asbestos paper

which was later opened only sufficiently

to admit of the welding operation, fol-

lowing which the pot was again cover-

ed and allowed to cool very slowly so

as to gradually anneal the entire cast-

ing.

After this demonstration the Bunker
Hill and Sullivan welders had no diffi-

culty in Declaiming the other pots. As
a result of the service the mine and
smelter people bought additional oxy-

acetylene apparatus, and reports of the

big job resulted in the purchase of

equipment and the carrying out of sim-

ilar work by other smelting plants in

the Pacific Northwest. Published ac-

counts of the reclamation elicited in-

quiries in instances as remote as Great
Britain and Spain.

In this connection it is of more than
ordinary interest that the Bunker Hill

and Sullivan people have continued to

employ this process and that the com-
pany has completed only recently an
important salvage program of like char-

acter.

At first blush it might be thought
that the illustration cited as service

given in a special case where the need
was not known to the user, but was
pointed out to him, is scarcely fitting.

Such an impression would be erroneous,

however, because of the fact that the

company's own efforts had proved
futile ani possibility of effecting the de-
sired repairs had been definitely aban-
don d as impracticable. Thus, while
the need may have been felt, it was not
known as an attainable thing and had
to be pointed out in the manner de-

scribed.

TAKE FREQUENT INVENTORIES
Inventory not only your business but

yourself as well Make a list of all

your faults and virtues, of all your as-

sets and liabilities of character, just as

you catalogue the assets and liabilities

of the business It's not the business,

but the men back of the business, that

determine the success. The inventories

that do not include these men are in-

complete. The results have been an-
alyzed, but not the causes. Get back to

the causes. Inventory these, and take

your inventories frequently.

miim

Eight-ton kettle which cracked from continuous expansion and contraction. Ordinarily it would
have been scrapped. Oxy acetylene saved it.
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Modern Methods in Foundry Fettling Shop
The Connecting Link Between the Foundry and the Machine
Shop is an Important Department, But is Not Always Treated

as Such—Modern Ideas Suggested

By Major F. Johnstone-Taylor, Shrewsbury, England.

This interesting article from an Eng-
lish contributor appertains to British
foundry practice, but is equally applic-
ablt to Canada or any other country.
What is known in England as the fettling
shop is commonly known in Canada as
the scratch room, but is, in most cases,
unworthy of any name. It is certainly
the one department of the foundry
which, in Canada as well as in Great
Britain, has been pretty well overlooked
by efficiency engineers and scientific
managers, until very recently. Health
boards have been doing good work, but
the difficulty in securing men to work
in lln fettling shops has probably been
the greatest factor in causing this de-
partment to be considered when desiqn-
ing foundries. The industrial engineers
who are at the disposal of the foundry-
men nowadays are awake to the neces-
sity of improving this much -neglected
room, but there are hundreds of foun-
dries already in operation which can
be greatly benefited by adopting the
methods herewith advocated.—Editor-.

Of all the departments of a modern
engineering plant perhaps the fettling
department of the foundry is the one
which is run on the most haphazard
lines. There is really no reason for
this. It is a case of the old principle
of what is worth doing at all is worth
doing well, and this principle may as
well be -applied to the fettling shop once
for all if any foundry is to be run on
modern lines. It is a moot question of
course whether so called scientific man-
agement with its army of clerks, its

array of card indexes, forms, etc., and
its general attempt to run the details of
the whole works from a central office is

of anything like the value its exponents
claim it to be. It certainly can be said
that such methods have little value in
connection with the fettling shop. On
the other hand the efficiency thereof can
be vastly increased by careful organ-
ization of the work and the introduc-
tion of a few labour-saving appliances.

Layout

The layout of a fettling shop should
be done with care, the heavy castings
should be brought into one bay, and the
light ones into another, all the castings
being sent out through the latter. Ample
overhead cranes should be provided for
heavy work, and the jib cranes on the
walls or columns should cover as much
of the floor as possible and be used for
dealing with the lighter work, while
runways in the light bay are useful.
Pits covered with perforated steel floor
plates with hoppers underneath connect-
ed to an exhaust fan is a good means of

dealing with dust during the coring of

castings. The Tastings could be placed

on these perforated floors permitting of

all the sand and dust to be drawn down-
wards away from the worker into a clos-

ed chamber near the sand shed. The
light dust would be drawn through the

exhauster, and deposited in a water
tank. A floor of this description would
measure say 12 feet by 9 feet, would
require a 2,500 cubic foot exhauster
which could be driven by a 5 h.p. motor.

The sand off the castings would be taken

away automatically and the wheeling of

the sand away would be dispensed with.

If the work was carried out on benches,

these could have perforated tops with
hoppers underneath connected to the ex-

hauster. In the case of iron castings

after the risers have been knocked off,

a casting would pass to the sandblast

room where any sand remaining, after

the knocking out process, would be re-

moved. Where there is no sand blast

the casting must be cleaned by either

tumbling, hand scraping^ brushing,

grinding or pickling. Pickling is now
not much used, the process is slow, the

fumes from the acid are injurious to

the workers, and although pickled cast-

ings machine up well, the acid is liable

to damage the metal.

Rumbling

Usually small castings up to half a

hundredweight are cleaned in bulk in

a revolving barrel. With this method
the castings are packed together with

odd pieces of metal (stars) a process

which removes the sand on the outside

of the castings and gives it a dull glaz-

ed finish. Care must be taken of course,

that frail castings do not get broken, it

being usual to grade the light and heavy
work, and rumhle them separately.

Rumbling at the best is a slow process

and may damage castings, but the ma-
chine being simple it is a favourite

method of cleaning. Some barrels run

partly immersed in water which is

heated by steam, the result being that

it forms more or less of a mud bath,

and it is a useful method for some
classes of work as the castings dry very

rapidly after the process. Rumbling,
however, is much better done in a shot

blast barrel. This type of barrel re-

volves very slowly, about four revolu-

tions per minute, light and heavy work
can be dealt with together and there is

little risk of breakage. The barrel is

perforated, and revolves in a closed

chamber with a hopper beneath con-

nected to an exhauster, which draws
away all the sand and abrasive. The
shape of the barrel is circular with a

removable segment to act as a charging

door, and attached to the inside of it

are a series of longitudinal bars, the

purpose of which is to cause the cast-

ings to tumble over slowly. No "stars"

are used but blast jets at the ends of

the barrel are arranged to guide the

abrasive against the castings. This

process is much more rapid than ord-

inary rumbling. The abrasive can be
used over and over again after being
separated from the sand and dust.

Small delicate or intricate castings are

better cleaned in a closed chamber, the

operator holding the casting in one
hand and directing I'.he jet with the

other. The abrasive used is generally

chilled iron shot varying in size from
1/20 of an inch to dust. Some founders

use crushed shot of a larger size; it is

useful for dealing with steel castings

but it is very destructive to iron.

Abrasive must not be allowed to get
clamp, otherwise it will cake and clog

the apparatus, and dry air is essen-

tial. Cooling the air to condense the

steam before it enters the receiver

from the compressor will ensure dry air.

Sharp sand cuts quicker than shot and
is often used for soft metals and for

cleaning castings in the open. It pro-

duces, however, a large amount of

dust, and to separate this dust from the

useful sand is a difficult process requir-

ing special apparatus.

Sand Blasting Plants

Sand blast rooms are best built up of

cast iron plates with a metal roof. Elec-

tric lighting is of course essential, care

being taken to prevent the shot from
hitting the bulbs, the pit under the

room should be about six feet deep and
of any convenient size. The modern ap-

paratus for this purpose consists of a

settling or cyclone chamber connected
to the exhauster into which the sand

and abrasive is drawn from the hoppers
beneath the room, the very light dust
going direct to the exhauster. The heav-

ier material collects in a conical hopper

at the bottom of the cyclone chamber
and falls through a grading tunnel,

where the remaining sand is separat-

ed from the shot. The shot then falls

into the sand distributing chamber
which is below the cyclone operator;

this distributing chamber is divided into

three compartments, the top one collect-

ing the shot after it has been separated

from the sand. It then passes through

a hand operated valve into the centre

compartment. A valve arranged in the

bottom of the latter regulates the flow

of shot to the mixing tube where it fall's

into the stream of compressed air and
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is driven to the blast jet; the exhauster
should be capable of removing the air

in the room three times per minute so

that the operator's view is not obscured

by sand and dust removed by the blast.

The shot is conveyed from the appar-

atus to the blast nozzle through rub-

ber tubing which being flexible permits

the operator to direct the blast on to

any part of the casting within his range

of vision. With this system the blast

can be directed on any portion of the

work which facilitates the removal of

hard patches of sand. The operator

wears a leather helmet which is supplied

with clean air under slight pressure

after being filtered. The nozzles used

vary from V2 in. to % in. in bore, % in.

being generally used, although for work
having long narrow surfaces a smaller

one is preferable. A % in. nozzle will

clean 12 sq. ft. of cast iron surface per

minute, if the scale is of an average

character and it will use about 200 cubic

feet of free air per minute at an aver-

age pressure of 20 lbs. The character

of sand on castings of course varies con-

siderably and the average output of a

machine of this description must be de-

termined by trial. There are of course

many designs of sand blasts which per-

mit the operator to stand outside the

blast room and direct operations, but

they do not permit of the work being

done with such rapidity or as satisfac-

torily as when the operator is inside

the room and directs the jet on the work
as required by the varying nature of

the sicalo. If the operator wears a

proper helmet he can work comfortably

for several hours in a sand blast room.

Air Pressure

The most popular plant used in Eng-
land requires comparatively low air

pressure, this being Tilghman's patent

sandblast. In this arrangement the

abrasive is fed direct into the air main
and so obtains a high velocity with low
pressure and small consumption of

power. As stated about 20 lbs. is about

the average pressure required for deal-

ing with iron castings and about 30 lbs.

for steel castings. Beyond these pres-

sures the blast pipe becomes difficult

to control; it might endanger the oper-

ator if the nozzle choked. It is usual

to instal an independent compressor for

this purpose.

Dressing Castings

Cast iron can easily be dressed by
hand and pneumatic tools are not alto-

gether favoured by the workers. The
latter are, however, very effective on

steel castings, hand chipping on which

is very laborious. The risers and gates

on steel castings are usually large and
circular saws must be installed for this

work. They are a heavy item of ex-

pense in a steel foundry. With the im-

proved abrasives now used for wheels,

grinding is economical and the fins and
gates on small castings up to half a

hundred-weight can be well removed by
bench or floor grinders. Machines for

this purpose require to be of heavy de-

sign and well bolted down so as to

avoid vibration which causes hammering
and subsequent wearing of the wheel
out of truth. The average rim speed
of such wheels should be about 4,500

feet per minute, if the wheels run slow
excessive wear takes place and the

metal is removed slower. For heavy
work which cannot be handled at the

floor or bench a swinging grinder is

often used. The wheel is carried in a

swinging frame and brought over the
work as it lies on the floor. It is ar-

ranged to work at any angle and is hand
controlled, they are usually electrically

driven The various grades of suitable

abrasives can usually be obtained from
the makers' lists, but experience is

really the only way of definitely decid-

ing upon the best wheel for any par-
ticular job. It is important that all

grinding wheels should be strongly
guarded and be carefully mounted, be-
cause the bursting of a wheel, which is

not an infrequent occurrence, might
seriously injure the operator.

Working Conditions

There is no doubt that work in a fett-

ling shop is distinctly laborious and ar-

duous for the worker and anything that

can be done to render it less so will re-

present money well spent. The dust
chiefly comes from the sand cores,

these having been subject to consider-

able heat, powdered up into fine dust
when removed which is rendered more
unpleasant still by the reason that it is

hot. As far as British practice is con-

cerned the government regulations are
pretty stringent, and the conditions in

fettling shop are undergoing improve-
ment. Foundry dust contains no injur-

ious germs but it irritates the respira-

tory organs and renders them specially

liable to pulmonary diseases. In sev-

eral of the smaller iron and steel found-
ries the most elementary provisions for

dealing with dust are lacking, which to

say the least i(j a very short sighted

policy on the part of the owners.

Fettling shop operators may be rough
men but they are none the less human
for being rough, and the installation of

labour-saving appliances and apparatus
for ensuring reasonable comfort of the

workers will reflect on any foresighted

1 mployer of such labour in an increased

production, better work, and a general

atmosphere of contented co-operation

between master and man.

BRIGHT MACHINE SHOP

(Continued from page 26)

ginning to be changed as it has been
learned that it is financially profitable

to have things otherwise.

While I am enthusiastic over every-
thing in the way of improvements I am,
first of all, in favor of putting the shop
in order; have it properly heated and
ventilated; keep it clean; and have the
walls snow white. Heating and ventilat-

ing have been discussed through these
columns on several occasions, so has

keeping the shop clean but the enamel-
ling of the walls is more modern and
will require more discussion before it is

realized and understood. Whitewash-
ing the walls right over the top of the

dirt has been common practice in about

one per cent, of the foundries for gener-

ations. This usually occurred once a
year, the whitewash being a liquid com-
posed of lime and water, while a white-

wash brush was used to apply it. This
would brighten up the place and make
it smell sweet for a few days, but it

would soon be as dirty as ever because
lime seems to attract dirt to it and
holds it fast when once secured. If a

nose or a broom is applied the lime will

let go of the brick wall before it will let

go of the dirt, so all things considered
whitewashing with lime and water
was not much of a success and was not
very generally practised.

White Enamel

White enamel is just as white as lime;

is smooth and hard on the surface, and
will stand to be washed if necessary
but this is seldom called for as any little

bit of dust which settles anywhere can
be blown off with air. The method of
applying the enamel is by means of

what is called a gun. This is in re-

ality a sort of syringe and can be rent-

ed or borrowed from the house which
supplies the enamel. The operator of
the gun just stands on the floor or any
convenient place and squirts the enamel
against the wall where it flows around
leaving a glassy surface. Its advant-
ages are that it reflects the light in-

stead of the darkness down into the
molds and keeps the entire shop like

teal daylight all the time. Once ap-
plied it is permanent and does not re-

quire to be redone every stocktaking
week. These are two of its qualifica-

tions, the third one which seems to be
of little concern to the average foundry
owner but which is really the most im-
portant and profitable of the lot is that
it makes the shop look fit to work in and
makes for more contented workmen.
Medical science proves that a man's
nerves are the most easily exhausted
of any part of his system and that
dyspepsia, grouch, etc., are the direct re-

sults of nervous exhaustion. It also
proves that when a man's mind can be
kept cheerful his nerves do not go back
on him. Keep him in cheerful surround-
ings and he will be cheerful and his

work will run along at a much more
profitable rate while he will not realize
it himself and he will not go home as
tired at night as he does. After spend-
ing thirty odd years in the foundry I

am prepared to admit that the average
molder can do his share of grumbling,
and that I was no exception but if I had
it to do over again. I would do more
grumbling as there is no excuse for
keeping the foundry in any less decent
condition than any other part of the
plant. Smoke and dust we must have,
but proper ventilation eliminates part of

the resultant trouble while enamelling
the interior of the foundry does the rest.
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PLATING AND POLISHING DEPARTMENT
Practical Articles, Useful Data, Description of

Machinery, Equipment, etc., Used in Plating and

Polishing Industry—Questions Cheerfully An-
swered

By WALTER S. BARROWS

QUESTIONS AND ANSWERS
Question:—We have several nickel

anodes which have been hanging in a

plating tank during plating operations

for over three months and show no in-

dication of softening. The surface re-

mains smooth and hard. We placed one

of them in sulphuric acid over-night

with no effect. Dilute Hydrochloric

acid did not affect the surface during

eight hours soaking. We will grate-

fully acknowledge our obligation to you

it' you can advise us of a method which

will enable us to use the anodes in or-

dinary nickel plating practice.

Answer:—The hard skin which un-

doubtedly covers the nickel anodes you

refer to will not readily disintegrate in

an ordinary double sulphate nickel solu-

tion operated with the low voltage usual-

ly employed on this type of solution.

Carefully inspect all connections of your

tank, taking special notice of the con-

tact between tank rod and the hooks of

the hard-surfaced anodes; if then you

are satisfied that the anodes all have

prop.r connection there is but one prac-

tical method known to us which may be

employed. Grind the anode surface light-

ly with an abrasive wheel of medium
coarse grain to remove merely the out-

er crust, replace the anodes in the plat-

ing tank and w'thin a few days the sur-

face should become slightly attacked,

and film of graphitic material may be

detected by rubbing with the fingers. No
further trouble should be experienced

with respect to disintegration. Usually

nickel anodes possessing the insoluble

coating- also have a very coarse snelter-

like grain and are not of much real ser-

vice in a nickel bath. The percentage

of waste is usually exceedingly high and

is in the form of sharp metallic grains

found at the bottom of the tank. If

convenient, it would be advisable to re-

turn the anodes to the makers and ob-

tain new anodes in exchange.

Question:—When will a nickel solution

permit burned plating more easily, when
in need of nickel or when there is an

excess of nickel in the bath ?

Answer:—A nickel solution of low

metal content is productive of burned de-

posits more readily than a solution rich

in metal. Very concentrated nickel

solutions often yield deposits which

crack as a result of excess current but

do not burn or discolor.

Question:—I am plating short steel

wires which have a thread on each end;

wires are suspended in the tank in per-

pendicular position and qu te close to-

gether, they receive a copper strike after

being electro-cleaned during preparatory

process. Some weeks ago I noticsd that

each wire had a fine sharp burr on low-

er end only, this condition has gradually

become worse and at present a knob
forms on the lower end of each wire dur-

ing electro deposition period. The knob
is hard and a dirty greyish-black color;

it is not smooth, but rough and with

sharp edge at upper portion. I have re-

peatedly made additions to the copper
solut'on in order to prevent the trouble,

but find that the kr.ob forms on wires

which have not been copper plated. The

AMERICAN ELECTRO PLATERS - SO-
CIETY. (Toronto Branch.)

President— E. Coles, 66 August Avenue.
Vice-President— J. Young, 467 St. Clarens

Avenue.
Librarian—Harry CrisweP.
Secretary-Treasurer—C Turner, 873 St.

Clair Avenue.

MEETINGS
Meets fourth Monday in each month at

Room 2. C.O.F. Building-, 22 College St.

nickel solution registers 9 degrees on
hydrometer, normal temperature is 72

degrees Fahr. It is slightly acid to lit-

mus and is in almost constant use; an-

odes consist of about 90 per cent, new
anodes and 10 p:r cent, old anode ends

and p
r

eces. This is worrying me, I shall

be greatly obliged to you if you will in-

form me of correct procedure to adopt to

prevent the burr or knob forming.

Answer:—The actual cause of the burr
formirg on the lower end of the wires

is dirt in th? form of carbon at the bot-

ton of the nickel tank. The ten per cent,

of old anodes has evidently been entire-

ly consumed and merely "rags" remain.

These "rags" or l'ght flaky pieces of an-

odes refuse will float or rema ; n more or

less suspended in the solution. Unless

the solution is decidedly acid they re-

fuse to go to the bottom of the tank and
stay there, instead they wander about
the lower strata of solution and the elec-

tric current attracts very fine particles

from the pieces and fastens them very
firmly on the lower circumference of the

wire. These mere specks of matter are

really quite soft, but they receive a coat-

ing of nickel as they come into contact

with the wire and presently a hard mass
of shan pointed nickel plated specks of

carbon forms the burr. The proper

thing to do is remove the dirt. The
greater portion of it can be taken out
without removing the solution. To make
a good job, remove everything from tank,
clean solution, anodes, tank, etc., and no
further trouble will occur unless solution
requires acid. Do not blame the difficul-

ty on the anodes, as only well-cast an-
odes will wear away in this manner.
Give the old anodes which you have in

use more frequent attention ami) you
may prevent even more serious condi-
tions arising.

Question:—May I request the publica-
tion of a formula for producing a brown
color on sheet brass stampings? Would
prefer a solution capable of giving a
variety of brown tones.

Answer:—In a container suitable for
hot solution mix four ounces of caustic
soda and one-half ounce of yellow anti-

mony sulphurette (somet'mes called
golden sulphurette) to each gallon of
water required for your purpose. In a

separate container dissolve eight ounces
of copper sulphate. To oxidize the
brass, clean as thoroughly as for electro-

plating. Immerse in the hot antimony
solution momentarily and expose to the
air, repeat the immersions and exposure
to air a few times, during which opera-
tion observe the deepening shade of
brown in formation. To obtain darker
brown shade of rich tones, rinse from
antimony solution and immerse in the
copper sulphate solution which is em-
ployed cold. By quickly alternating
these dips, with thorough rinse each
time, the brown shade will gradually be-
come darker. The color can be stopped
at any desired shade as the changes take
place slowly. This brown relieves easily
and may be used on highly decora tive

work. Is excellent for bronze stove
trimmings, name plates, medallions, etc.,

and harmonizes well with yellow brass.

Question:— I wish to tin plate small
ircn castings in a revolving plat'ng ma-
chine; the castings are given a very
smooth finish by tumbling operations
and- should have good appearance when
plated. I may be required to use some
solution for wire pins.

Answer:—Prepare a solution as fol-

lows: Dissolve 12 oz. caustic potash, for

each gallon of water required to make
a bath of the volume you desire, then add
1 oz. tin chloride and 1 oz. potassium bi-

tartrate and % oz. sodium cyanide for

each gallon of solution, stir well when
all the chemicals are dissolved and heat

(Continued on page 33)
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Students' Course on Brass Foundry Practice
Aluminum, its Effect on Copper Mixtures, Brass Forging, Zinc
and Aluminum, Aluminum Forging, Magnesium, its Effect on
Aluminum—Queer Chemical Changes From Slight Change in

Formulae

By F. H. BELL

IN OUR last lesson we learned that
aluminum must not be included in

the formula for castings which are to
stand pressure. This is one of the queer
features in chemistry. The aluminum
seems to shrink away from the other
metals, leaving pores which cannot be
seen with the naked eye, but which will

show when the casting is put to the test

of water or steam pressure.

This class of alloy, however, makes
ideal material for brass forging, which
is becoming popular of late. Brass forg-
ing is simply a process by which the

brass is heated to almost the melting
point, when it assumes a consistency
similar to rubber. In this state it is put
into steel dies and pressed or squeezed
to the shape of the die. By learning the

exact weight required, a blank casting,

although considerably dissimilar from
the desired shape, can be forced into

quite complicated designs, which would
be difficult to mold or cast in the foundry
and which require no machining.
As I have said, if the metal is porous,

through using aluminum, the pressing
will close all of this, leaving a perfectly

sound air-tight job. This being the case,

those engaged in brass forging use
aluminum in their mixtures, as it has
beneficial qualities not easily arrived at

by any other means.
Pure aluminum, although a soft, pli-

able metal, adds greatly to the tensile

strength of the commonly-used mixtures
if used in the proper proportions. An-
other remarkable characteristic, or rath-

er series of characteristics, of the two
metals, copper and aluminum", is that a

small amount of either one hardens the
other, while adding to its tensile

strength and elongation. If copper and
aluminum, both comparatively soft met-
als, are mixed in equal proportions, the

result will be a brittle, grayish-white
alloy of practically no use for any pur-
pose. In fact, we can stray a long way
from this proportion and have equally as

useless a mixture, as for instance, 80

per cent, of either one mixed with 20

per cent, of the other makes a brittle,

useless substance. Experience has
taught that about ten per cent, of the

alloying metal is all that can be usefully

employed, although as high as fifteen

per cent, copper has been used to ad-

vantage in some kinds of work such as,

for instance, is reauired to stand a high

temperature. Experimenting with all

the different proportions has demon-
strated that 8 lbs. of copper to 92 lbs. of

aluminum makes the best general-pur-

pose alloy. If carefullv melted and
mixed, it will produce an alloy with a

tensile strength of 20,000 pounds to the

square inch, which casts well and gives

little trouble from shrinking, with its

consequent drawing and checking. This

is commonly known as No. 12 alloy and
is the one most generally used for mak-
ing aluminum castings.

Now if we take the other limit—that

of alloying a small amount of aluminum
with copper—as we add the aluminum
we add to the strength as well as to the

hardness of the copper, up to ten per
cent., after which the result changes al-

most instantly into the brittle material
spoken of.

If we stop at the ten of aluminum to

ninety of copper, we have what is known
as aluminum bronze, which has a tensile

strength of 110,000 pounds to the square
inch. This bronze is ideal for mak'na;
gearing, as it is at once strong and hard,

two characteristics which are difficult to

combine in the same casting, and both

of which are. essential in resisting the

shock as well as the wear to which gear-

ing is subjected.

Zinc and Aluminum

Zinc can be alloyed with aluminum to

good advantage for certain kinds of

work. In fact, the Germans, when
pressed for material, were forced to ex-

periment with this metal, with the re-

sult that they proved it to have advan-
tages hitherto unknown. But circum-

stances alter cases, and zinc might not

always be used in the cases where the

Germans were forced to use it. Zinc

added to aluminum increases its ten-

sile strength while reducing its ductil-

ity which is to say that where it has to

withstand a straight pu:l, its strength

will be increased, but zinc, which is a

fairly hard metal itself, hardens the al-

uminum in proportion to the amount
used, and, naturally, decreases its abil-

ity to resist shock or bending stress.

Zinc, unlike tin, just hardens soft metals

to what might be termed the "mean"
hardness of the two, but if properly

proportioned adds greatly to the

strength of the commonly-used non-fer-

rous metals. If zinc and aluminum are

mixed in equal proportions and melted

at a temperature which is not sufficiently

high to volatilize any of the zinc, the

tensile strength of the resultant casting

will be approximately 40,000 pounds to

the square inch. This alloy, although

strong to resist straight pull, is very

brittle and will not stand the least shock.

Twenty-five per cent, zinc is probably
as high as could be of any real use,

while from ten to fifteen per cent, is

more common. This alloy could be used
in the forge process just described. Zinc

has a lot of good points, but one point

which is good on some occasions is a

drawback on others, viz., it will not

stand heat. If an aluminum-zinc alloy

containing 25 per cent, zinc is immersed
in boiling water, it will be decreased in

tensile strength to about half what it

was.

Aluminum -Zinc-Copper
While aluminum alloys mix readily

with either zinc or copper, it is really

better to use both zinc and copper. If

three per cent, of copper is added to* the
zinc-aluminum alloy just described, it

makes it more rigid, gives it a better

face, and is, of course, stronger.

Tin

Tin seems to be a hardener wherever
used, and if one pound of tin is added
to ninety-nine pounds of aluminum it

will make almost as hard a casting as

ten per cent, of zinc will do, but it does
not add to its tensile strength as copper
and zinc will do, which is the real object

in adding any alloy, although aluminum
without an alloy is too soft to be of any
general use, even where strength is not
a requisite.

Aluminum is a metal which was un-
known one hundred years ago, and, after

its discovery in 1828, it was so difficult

to produce that it was only used in a

very small way up to about the begin-
ning of the present century. Now it

has been demonstrated that about one-
seventh of the world's crust is aluminum,
which is far in excess of the iron con-

tent, which was formerly considered as

the most plentiful metal. It is one of

the lightest of the metals, which makes
it a valuable asset to the engineering
world, particularly since the foundry-
man has learned how to harden and
strengthen it—two important character-
istics which it lacks in its pure state.

Magnesium

Magnesium is a metal which has been
found to alloy well with aluminum, giv-

ing some results not otherwise obtained.

This metal has been known for many
years, but its usefulness in the foundry
has only recently *been realized. Ifc

burns so easily that it has been used in

making lights and in fireworks, etc., but
not to any extent in ordinary foundry

(Continued on page 33)
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Production of Iron, Steel and Ferrous Alloys
Always Big Importers, Canadians Imported More Than Their

Share During the Past Year, But Canadian Furnaces Are Re-

suming Operations—Will Soon be Back to Normal

PIG iron production in Canada, which

dates back to the time of the early

French colonists, has always had

a more or less checkered career, but

never to a greater extent than during

the year which has just drawn to a close.

The coal miners' strikes and the railway

troubles, all reflected directly on the

production of pig iron. So great was its

effect that many of th'e furnaces were

forced to cease operations entirely,

while the price which was necessarily

asked for the output of those which op-

erated was such as to encourage the

importation of English and Scotch iron,

thus making the tonnage from the Can-

adian furnaces show more unsatisfac-

torily from month to month, just when
industry was actually making better

showings each month. Foundry busi-

ness while not up to normal during 1922

was in excess of 1921 but a poorer show-

ing from our furnaces is reported. The
government reports are not by any
means encouraging although as pointed

out they do not reflect conditions in the

foundry business. They do point out

that there is room for careful study on

how to correct the mistakes which are

making such reports possible. The pro-

duction of iron, steel and ferro-alloys

in Canada during the first nine months
of the year, according to the report of

the Dominion statistician, 1922, was more
depressing than it was interesting, al-

though when the cause is considered it

puts it in a more understandable light.

September was the worst month in the

year, but October showed a marked im-
provement, which has continued in No-
vember and will undoubtedly continue
right on through the coming year. A
comparison between the Sept. and Oct.

reports will be interesting.

September Production

The production of pig iron in Sep-
tember declined 7.92 per cent from the
output of the previous month, the re-
spective tonnages being 27,123 long tons
in August as compared with 24,974 tons
in the month under review. The pro-
duction was also less than that of Sep-
tember last year by 40.8 per cent. A
comparison of the cumulative produc-
tion during the first nine months of
1922 with that of the corresponding per-
iod last year shows a decrease from 457,-
157 tons to 275,989 tons or 39.6 per
cent.

One furnace was blown in at Hamil-
ton and another at Sydney, while one
of the furnaces at Sault Ste. Marie was
banked. At the end of the month, then,
the active furnaces numbered two at
Sydney, one 'at Hamilton and one at

Sault Ste. Marie, a net gain of one

furnace over the previous month.
Another development was the slight

increase in the several grades of iron

produced for sale. The production of

basic pig iron increased from 0,557 tons

in August to 7,991 tons or 21.5 per
cent. The September production in-

tended for this purpose was also higher

than in September of last year by 58.14

per cent. The foundry pig iron pro-

duced for sale increased from 6,296 tons

in August to 6,985 tons in September.
The output of malleable iron for sale

also rose from 281 tons in August to 1,-

096 tons in the month under review.

The production of ferro-alloys drop-

ped slightly from 1,864 tons in August
to 1,832 tons in the following month.
The cumulative production during the

first nine months of 1922 was 15,178
tons as compared with 18,698 tons dur-
ing the corresponding period of the

previous year.

October Production

The production of pig iron in Canada
during October showed an increase of

11,914 gross tons or 47.7% over the

record for September, and amounted to

36,888 tons as compared with 24,974
tons in the previous month. The in-

creased tonnage was almost wholly
basic pig iron manufactured for use by
the firms reporting. The production of

this grade increased from 16,976 tons
in September to 28,922 tons in October
or 70.4%.
Although the October production

showed an encouraging! increase and
was the greatest since March of this
year when an output of 41,733 tons was
reached, it was still below the monthly
average for 1921.

During the ten months ending Oc-
tober, the average monthly production
of pig iron was 31.287 tons this year as
compared with a monthly average of 50,-

673 tons in the same period last year.
The cumulative output was, correspond-
ingly, 312,877 tons in the past ten months
ps against 506 730 tons in the first ten
months of 1921.

The number of active furnaces at the
end of October was unchanged at four,
viz: one at Sault Ste. Marie, one at
Hamilton and two at Sydney.
The production of ferro-alloys remain-

ed practically the same as in Septem-
ber at 1.823 tons comprised wholly of
ferro-silicon of 15 to 80% grades. Of
this amount 68.6% was of 15% ferro-
silicon.

Steel Ingots and Castings

The production of steel in September
declined by 23,373 long tons from the

output of 59,160 tons in August to 35,-
787 tons in the month under review. The
cumulative output during the first nine
months of 1921 was 477,588 tons as com-
pared with a production of 334,835 tons
in the corresponding period of the pres-
ent year. The closing of the steel plant
at Sault Ste. Marie accounted in large
measure for the decrease in production
during September.
The output of basic open hearth ingots

for further use declined from 56,997 tons
in August to 33,815 tons in September,
a decrease of 23.182 tons or 40.7 per
cent. A small quantity of electric steel
ingots for further use amounting to 124
tons was reported for September while
none was made for direct sale.

The total production of ingots was
less than the output of the correspond-
ing month, of last year by 20,540 tons
or 37.7 per cent. The production in the
first nine months of 1922 was 319,943
tons while that of the corresponding
period of the previous year was 459,960
tons representing a decrease of 30.4 per
cent. The production of steel castings
also suffered a decline. The total out-
put in August was 2,204 tons, which de-
creased to 1,848 tons in the month under
review. The decline amounted to 356
tons or 16.15 per cent. An opposing
tendency developed in connection with
basic open hearth castings of which the
production increased from 208 tons to
837 tons. On the other hand the output
of Bessemer and electric grades de-
clined considerably.

Steel Ingots and Castings in October
The output of steel ingots and cast-

ings in Canada during October amounted
to 52,735 gross tons, an increase of
IT..'!'', over the September production
of 35.787 tons. Basic open hearth in-

gots produced for further use by the
firms reporting amounted to 50,851 tons
in October as compared with 33,815
tons in September, an increase of 50.4 f

r.

The average monthly output of basic
open hearth ingots during 1921 wajs
53,489 tons and for the first ten months
of the current year averaged 37,052
tons. The month of October therefore
showed a decrease of 4.9% from the
average production for 1921 and an in-

crease of 37.2% over the average for
the first ten months of this year.

Basic open hearth castings made dur-
ing the month amounted to 974 tons, an
increase of 137 tons or 15.2' r over the
preceding month, and most of the pro-
duction was made for sale.

The output of bessemer castings de-
clined slightly from 180 tons in Septem-
ber to 125 tons in October, a decrease
of 30.69^ . Electric castings also fell
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off 10.6%, the actual production being

831 tons in September and 743 tons in

October.

The cumulative production of ingots

and castings for the ten months of the

current year amounted to 387,570 tons

as compared with 549,792 for the same
period of last year, a decrease of 29.5%.

Since these reports were compiled the

second furnace has been blown in at

Hamilton, while the Canadian Furnace

Co. are getting ready for an early start

while the other furnaces are getting

shaped up for action with the coming of

of spring. While everything looks en-

couraging, it is interesting to note what
splendid customers we were for the pro-

ducers of the United States even when
times were at their best. In 1919 we
imported from other countries $181,332,-

310 worth of iron and steel, the great

bulk of which came from the United

States.

In 1918, $173,340,779 worth was im-

ported. Here are some of the importa-

tions of 1919.
Tons Value

Pig iron and kentledge . 35,800 $ 1,022,871

Ferro-alloys and chrome 16,423 943,584

Ingots, blooms, billets . . 12,135 494,101

Scrap iron and steel . . 39,790 482,963

Plates and sheets 183,061 12,820,340

Tin plate and sheets . . . 43,407 6,436,047

Bars, rods, hoops, etc. .147,726 12,771,836

Structurals 184,813 11,142,997

Rails and connections . . 14,059 774,985

Pipes and fittings . . . . 1,277 90,879

Nails and spikes 2,359 228,580

Forgings, castings . . . . 19,935 3,325,859

The blast furnaces which were in ex-

istence in Canada at that time made a

creditable showing as the following will

prove

:

Iron Blast Furnaces in Canada in 1919

Dominion Iron & Steel Co., Sydney,

C. B.: Six completed furnaces; one of

350 tons capacity and five' of 250 tons

capacity each per day; No. 1, operated

309 days; No. 2, 214 days; No. 4, 237

days; No. 7, 126 days; two furnaces idle

throughout the year.

Nova Scotia Steel & Coal Co., Ltd.,

New Glasgow, N. S.: Two stacks and one

set of stoves at Sydney Mines, C. B., of

250 tons capacity; stack No. 1, operated

156 days.

Londonderry Iron & Mining Co., Ltd.,

Londonderry, N. S. (in liquidation): One
furnace of 100 tons capacity idle

throughout the year; not operated since

1908.

Midland Iron & Steel Co., Ltd., Mid-

land, Ont.: Acquired in 1918 the Midland

blast furnace plant of Canada Iron Foun-
dries, Ltd., of Montreal, Que. One fur-

nace of 130 tons capacity at Midland,

Ont., operated 215 days.

Parry Sound Iron Co., Ltd., Midland,

Ont.: Acquired in 1918 the blast furnace

plant at Parry Sound, Ont., formerly op-

erated by Standard Iron Co., Ltd. One
furnace 90 tons capacity rebuilt and op-

crated 240 days.

Standard Iron Co., Ltd., Deseronto,
Ont.: One furnace at Deseronto with a

daily capacity of 60 tons, operated 160

days.

Thp Steel Company of Canada, Ltd.,

Hamilton, Ont.: Two furnaces, one of

260 tons capacity, operated for 341 V2

days, a second furnace of 430 tons ca-

pacity operated 285 days.

Algoma Steel Corporation, Ltd., Sault

Ste. Marie, Ont.: Four furnaces at Steel-

ton, near Sault Ste. Marie, two of 300

tons capacity each; one of 500 tons, and
one of 400 tons. No. 1, in blast 285 days;

No. 2, 364 days; No. 3, 171 days, and
No. 4, 141 days.

The Atikokan Iron Co., Ltd., Port
Arthur, Ont.: One furnace of 175 tons

capacity idle thioughout the year, not

operated since 1911.

The Canadian Furnace Co., Ltd., Port
Colborne, Ont.: One furnace of 325 tons

capacity operated 363 days in 1919.

Canadian steel Corporation, Ojibway,
Ont.: Two stacks under construction, at

the end of 1919 foundation had been
completed for two blast furnaces of 550

tons each.

STUDENTS' COURSE ON BRASS
FOUNDRY

(Continued from page 31)

practice. It is a metal which is not

sufficiently well known to be popular
and. consequently, not sufficiently used
to be profitably refined and put on the
market at a price which would make it

popular, hence its limited use in the

foundry so far. During the war, Canada
was one of the greatest producers of

this metal in the world, but since then

it has not been much heard of, but it

probably will be, whtn times get back to

normal. Once it becomes sufficiently

well known it will come into more gen-

eral use, as there is abundance of it in

all parts of the world. Next to silicon,

aluminum, iron and calcium, magnesium
is the most common of the metals. It is

found in a great variety of forms and
in many of the common minerals. Its

production and ccst. therefore, is de-

pendent upon its use.

Prior to 1914, most of the magnesium
used here was imported from Germany,
and its production in this country was
a direct result of the war. As a matter
of fact, the electro-chemical method of

reduction from the ore developed here
results in a much purer metal than any
of the imported product.

As a metal, magnesium is used to a

considerable extent as a deoxidizing

agent, particularly in brass-foundry
work, and for this purpose it is very ef-

fective and comparatively cheap, but its

use as a component in alloys may hard-

ly he said to have been touched. One of

its properties—that of increasing the

fineness of grain of metals—suggests a

wide field of application and very prom-
ising results from metallurgical inves-

tigations.

The physical characteristics of mag-
nesium are such that it will undoubtedly
find a wide field of usefulness. While it

takes time to overcome inertia and con-

servatism, the future will find this metal
p'aying an important part in industry.

Some of the few things that we do know

about it are: that it has, in its pure

state, a tensile strength of 20,000 lbs.

to the square inch, and specific gravity

of only 1.74. Figuring these two we can

easily prove that a straight bar five

miles long, suspended from one end,

would not have sufficient weight to break

itself, whereas a bar of steel would only

sustain itself to a length of about three

miles before it would pull apart at the

top end. Of course, there is no occas-

ion to require a bar five miles in length,

but I am using this to show what its

adhesive qualities really are. With a

tensile strength of 20,000 and a specific

gravity of 1.74, a bar an inch square will

hold in suspension a block of 184 cubic

feet, which, if drawn out to one inch

square, the same as is holding it up, it

would be 26,500 feet long. Mixed with
aluminum, magnesium acts the same as

the metals already spoken of, which is

to say, it increases the strength of the

aluminum until the proper limit is reach-

ed, but if aluminum and magnesium
are mixed half and half, the casting will

be brittle, silvery-white and is used for

mirrors. With aluminum having a spec-

ific gravity of 2.6, the addition of even
a small amount of magnesium, while

adding to its strength, reduces its

weight, being an advantage where
weight is objectionable.

In the next issue we will publish an
interesting article on "Aluminum, Iron,

and Electron," translated from the Ger-
man by Wallace Dent Williams, showing
some valuable metallurgical accomplish-

ments brought out by the Germans when
in a plight during the war. Later we
will go more extensively into the sub-

ject of bronze, monel-metal, and the

higher branches of non-ferrous metal
work.

PLATING AND POLISHING
(Continued from page 30)

to 150 degrees Fahr. When the solu-

tion is ready for use, always use the solu-

tion at about this temperature for best

results. In time the anode will discolor,

if a thick, black scum forms on them add
a little tin chloride, if anode takes on a

yellow color add small quantity of caus-

tic potash. If deposition appears slow
and the bath sluggish when anodes are

comparatively free from coatings add a

little liquid ammonia. Use care in mak-
ing additions in order not to get an
overdose which may not actually cause
trouble but renders the bath unbalanc-
ed and more or less freaky. A little ex-

perience w'll teach you.

DON'T WORRY
Worrying- has the same effect upon

your health and your mind that racing
the engine while the automobile is

standing still has upon a motor car. It

uses up a lot of fuel and energy without
getting you anywhere, and the more
you do it the less fit you are to make
any real progress. It never pays to

worry. The only man who can benefit

when you worry is your competitor.

Don't worry.
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CINDER MILL SHOT MAKES HARD
CASTINGS

Editor Foundryman:—Be'ng foreman
in a foundry doing a high-grade line of

casting such as engine cylinders, etc., I

would like a little information. We rec-

ently installed a cinder mill, as we have
had a large reserve of cinders which
have been accumulating for years and
which we know contain a large percent-

age of good iron. We are recovering

from one to two tons per day. I mult
the large pieces in with the scrap in the

usual way, but the small stuff is accum-
ulating faster than we can use it. I

screen it all through a three-quarter

mesh screen and use all that is coarser
than this as ordinary scrap, but the bal-

ance is what I do not know what to do
with. On one occasion I had five tons of

it put into old tin cans and took off a

running in the regular way. By slag-

ging the cupola we melted it all suc-

cessfully and poured it into unimportant
work. The cans kept the metal from
heat on a Saturday when we were not

banking the blast and gave free space

here and there for it to get through. We
certainly got a lot of slag but we got

about four tons of casting, and the bal-

ance we poured into pig beds, but the
castings were very hard. We sent sam-
ples to the Kawin Company, Toronto,
for analysis, which showed: silicon, 2.04;

manganese, .27 to .29; phosphorus, 3.730;

sulphur, .186 to .190.

You will see that it is low in mangan-
ese. I would like to bring the mangan-
ese up to .55 or .60 by adding ferro-man-
ganese which will also neutralize the
sulphur.

Which is the better way to do, put it

in the cupola or in the ladles, and also

how much should I use?
The silicon is also below our standard,

as we like to run around 2.40, but 2.04

would not be bad for the castings we

were making that day. Do you think
ferro-manganese would soften the shot ?

We would like to run an entire heat of

it once in a while on indifferent castings,

but there is none of our work which can
be classed as low grade. I tried putting-

some in on our regular work days, when
we use six of pig and four of scrap, but

it had a tendency to make the iron hard,

so we can use very little of it in that

way, maybe only about a half ton in a

six-ton heat. Any help or information
you can give me will be gratefully re-

ceived.

Answer:—If you are getting 2.04 per
cent, silicon in the castings made from all

shot, you are doing exceptionally well, as

this is about as high as you could get

from any scrap. If you mix your iron,

as you say, six of pig to four of scrap,

and the pig is No. 1, carrying not less

than 2.75 silicon and not more than .03

sulphur, you should be able to use one
ton of the shot in each heat of six tons

without making the castings hard. Put-

ting the shot in cans is a good way of

keeping it from smothering out the fire,

but it must be remembered that tin is

one of the worst hardeners, and if the

cans were tin plated they should not be

used. Even the sheet-iron cans would
tend to harden the iron, while at the

same time making a lot of slag.

Now, about the manganese.
Neutralize is hardly the word to use

in connection with this material, as both
sulphur and manganese are hardeners,

unless you understand their chemical ac-

tions. Manganese, in proper proportion,

will operate favorably on combined car-

bon, but its only usefulness in lessening

the injurious effects of the sulphur is that

sulphur and manganese have stronger
chemical affinity for each other than they
have for iron, and when mixed together
they have a stronger affinity for slag

than they have for the iron. If the fur-

nace is working hot and is well fluxed

and slagged, it will carry both the sul-

phur and the manganese out to some ex-

tent.

Adding the Manganese

There is only one way to add the man-
ganese to the iron mixture, and that is

by putting it in the cupola with the iron.

Ferro-manganese is simply a mixture of
iron and manganese, and whatever per-

centage of manganese it contains is all

that has to be reckoned with. Now, if

you want to raise the manganese content
to the extent of, say, .25, this will mean
a pound of manganese for each 400

pounds of shot, presuming that the rest

of the iron is alright. If the ferro-

manganese is 50 per cent, manganese, it

will require two pounds of it to add one

pound of manganese. If it is 10 per cent.,

it will require ten pounds to get one.

That is all there is to mixing different

brands of iron. The iron is always the

same, and if it is the silicon or mangan-
ese content that is aimed at, use suffic-

ient quantity of each brand to make up
the right amount of the metalloid.

It must be remembered that if ycu
have been years accumulating the cin-

ders from which this shot is being re-

covered, it will take quite i while to get

rid of it, but if you are careful about

breaking the ferro-manganese inta

pieces of about the same size as the shot

and mixing them well together before

charging, you can use one ton of shot at

each heat without using the can?. As I

understand you are running half-ton

charges, I would not put any shot on

the first charge, but on each succeeding

charge I would put on 800 pounds of

your regular mixture and then throw
two hundred pounds of shot on top of it

before putting on the next charge of

coke. You should have no trouble with

it banking if thrown on in this manner,

but if put on the coke, it does not do so

well. You should also have a mixing



December, 1922 CANADIAN FOUNDRYMAN 35

ladle at the cupola spout to be sure that

your castings do not have hard spots,

and you will, of course, require to keep

a good head of melted iron in the cupola

in order to properly draw off the slag.

CONTEMPLATES INSTALLING
SAND BLAST

Editor, Foundryman:—Is there any-

body in Canada building sand blast

equipment suitable for cleaning gray-

iron castings ?

We manufacture steam retorts about

2% feet square, ribbed on the outside

for strength, and find considerable work
in getting them clean.

Any information you can give us as

to the efficiency of sand blast equip-

ment for this work will be appreciated.

Answer:—To the best of my know-
ledge, there are no sand blast machines

manufactured in Canada, but there are

some first-class American concerns ad-

vertising these machines in Canadian

Foundryman.
Regarding efficiency of this method of

cleaning castings, I can certainly vouch

for it. In the malleable iron foundries,

where the unannealed castings are too

brittle to put in a tumbling mill, the

sand blast is used effectively. Also on

gray iron castings which are too big or

on trinkets which are too light and frag-

ile to tumble, the sand blast is resorted

to.

On castings such as you are making,
with ribs on the face, the sand is prob-

ably burned into the corners. The force

with which the abrasive is driven against

the burned material will soon remove it.

In this connection, I would say that

there are other abrasives besides sand

which are used in these machines. By
perusing the advertising pages of Can-
adian Foundryman these artificial abras-

ives will be revealed. Sand is all right

in its place, while the different metallic-

abrasives each have their field. It would
not be policy for me to suggest any par-

ticular abrasive or make of machine, but
I can assure you that none but reliable

concerns are displaying their goods in

the pages of Canadian Foundryman.

PRICES ON MUNICIPAL CASTINGS

Question:—We have a foundry and
machine shon and would like to know
what is considered a fair price for

municipal castings under present con-

ditions. There seems to be a great
difference of opinion on this matter and
keen competition is probably responsi-

ble for much work being done at star-

vation prices. Gate valves are also

sold by the piece, 2-inch valves being
quoted at $4.10 while the 6-inch are
quoted at $16.50. These prices, which
are a fair average of what were con-
tracted for last spring, would yield a

good profit under present conditions al-

though none too high. It is a simple
matter for a good foundryman to figure
exactly what it costs to produce his

castings, and then the speculation is

what competitors will want in way of

profit. Machining may be included in

the price or may be considered as ex-

tras. As a rule very little is required.

Answer:—Municipal castings are be-

ing specialized on the same as every-

thing else, and the foundryman who
is equipped for producing them can

make money at prices which would mean
a loss to those who are not. Prices are,

of course, cut closely and ordinary gray

iron castings such as gully grates and
sewer manhole castings range between

$2.90 and $3.00. Water mains, which can-

not be made in anything but pipe foun-

dries, were quoted in the spring at

$62 per ton, and contracts wore taken

tor the year at this price, while the case

tittings brought 5 cents per pound. Ex-
tension boxes are sold by the piece, irom
$2 to $3, according to size.

PICKLE FOR CASTINGS
Editor, Canadian Foundryman:—We

are manufacturing a line of machinery
which requires clean, smooth castings.

We do not operate a foundry, but buy
our castings, and while they are good
castings tnat we are receiving, they

have sand burned onto them that we
cannot scrape off. We would be pleas-

ed to have you advise us what pickling

process would be best for removing this

sand.

Answer:—One of the most common
methods of removing sand from cast-

ings is to soak them over night in a solu-

tion of one part sulphuric acid (oil of

vitriol) and 4 parts of water. This is to

be kept in a wooden vat, painted on the

inside with white lead. If a solution is

kept boiling by having steam pipes run-

ning through it, several batches can be

pickled during a day. This solution is

only good where the scale is soft enough
to be penetrated by the acid, which at-

tacks the surface of the iron, leaving the

scale loose so that it can be washed or

brushed off.

If the sand is burned right into the

metal there is only one acid which will

remove it. Hydrofluoric acid will eat

sand, and if kept in a glass retainer, will

dissolve the glass, but it will not attack

iron, neither will it affect wood, so a

wooden vat constitutes the entire equip-

ment. If the castings are immersed for

two or three hours in one part of hy-

drofluoric acid and ten parts of water,

the metal will be freed from sand as well

as the hard magnetic oxide (scale). This

solution is equally as effective on forg-

ings, and is by all means the b:st meth-
od known.

USE RECORDS
Records that are never used are

worse than useless. The time and the

effort required to keep them has been
wasted. Using records spells progress.

Failing to use them means falling short
of the greatest ultimate success. Re-
cords are guidebooks to future action.

Their use makes it possible to escape
pitfalls, to prevent waste, to avoid mis-
takes. The man who really wants to

succeed will make the greatest possible

use of records.

DAVID McLAIN RETURNS FROM
LONG TRIP

David McLain of McLain's System,

Inc., Milwaukee, Wis., who sailed for

England early last summer to attend

the Foundrymen's Convention at Birm-

ingham, has just returned to his home
in Milwaukee, after a five months' so-

journ during which time he visited more
than fifty iron and steel foundries in

various parts of Great Britain.

David's visit to these foundries could

i.ot be considered exactly as pleasure

trips, although any foundryman who has
his heart in his work could not but take

pleasure out of visiting as many foun-

dries as possible. While he, no doubt,

learned a lot about British ways during

his stay amongst them, there is no pos-

sible doubt but what he left the British

foundrymen much wiser for having

seen him.

As soon as he gets his affairs in shape
for another trip, he is going to pay
Eastern Canada a visit, and has promis-

ed to tell us a lot of things about his

trip to the Old Country. He has al-

ready told us about his last day over

there, which will probably be included

:unongst his best ones.

Before sailing from Glasgow, the

foundrymen of that city gave him a
farewell banquet, or complimentary din-

ner in the "walnut room" of the Central

Station Hotel. If the menu and toast

list is a criterion of the esteem in which
he was held in that great Scotch iron

center, he must, certainly, have created

a most favorable reputation. Following
is the menu, which is interesting to read,

if we cannot get any closer:—Crevettes

Rose; Consomme a la Talma; Potage
Polistro; Filet de Sole a la Minute; Filet

Mignon Marie Louise; Grouse Roti a
1'Ecossaise; Salade Marianne; Beignets
d'Abricot; Glace; Viennoise; Mille

Feuilles; Dessert; Cafe.

Toast List

The toast "The King" was proposed
by Mr. John Cameron, after which a ten
minutes interval with music, then "The
Foundry Trades," by James K. Shanks;
replied to by Bailie John King. Our
Guest, "Three Gentlemen at once are
you," by John Cameron; replied to by
'David McLain; "McLain Students," by
W. Mayer, replied to by George Albert
Ure.

After singing "Auld Lang Syne," the
most enjoyable event was brought to a

close, and Mr. McLain, after shaking
hands all round, said, "Good-bye" and
departed, preparatory to embarking for

America.

As indicating the activity in wood-
working machinery the Garlock Ma-
chinery Co., Toronto, report that sales

during the past two months have ex-

ceeded those of the preceding months
of the year. Metal working equipment,
however, remains quiet, although en-

quiries give reason for optimism.
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Compliments of the Season

rpHE YEAR of Our Lord One Thousand Nine Hundred and

Twenty-two, is fast drawing to a close, and ere we again

have the opportunity of greeting our readers, another year

will have been ushered in. The departing year, while not preg-

nant with notable events, has some things to its credit; it has

been a record building year—every city, town and village

seemed to have a building boom, so that we can safely say

that our country is improving. Strikes in the coal mines and

on the railroads have done a lot to upset business and retard

progress. There has been an excessive number of automobile

fatalities due to carelessness on the part of incompetent

drivers, but unemployment has been, much less in evidence than

in the previous year and, on the whole, it has not been sucn

i bad year in Canada, although none too good.

In Europe there has been a continuous turmoil, not to be

compared with the great war, but just enough to keep the en-

tire world in an unsettled state. Unemployment and want

seem to be rampant in many parts of Europe, although our

late adversary, Germany, is said to be the only country in

the world which is really working on a normal basis, and

where everybody is employed.

Great Britain still has a big unemployment proposition, but

in the United States and Canada business is rapidly getting

back into good shape. Unfortunately the metal working indus-

tries seem to have been the worst hit of any. Foundry busi-

ness got quite brisk in May, and continued so throughout the

summer but has fallen off to some extent during the last few

months. This is attributed to stock-taking time being near at

hand and prospective buyers being adverse to making any
further expenditures until after the beginning of the new
year, but every one who should be in a position to* know seems

to look favorably to the incoming year, and in this we trust

that they are correct. Coming to our immediate dealings with

our patrons, we have little to complain of. We lost business

along with everyone else, but are glad to say that it is coming

back, and like the rest of the optimists we are confident that

the year which is before us will be a year of plenty. With
these feelings we are in a proper frame of mind to wish our

readers one and all a Merry Christmas and a Happy New
Year, which we do with all our heart, and trust that the year

1923 will bring health and prosperity to all.

Value of the Technical Paper

HpHAT THE technical paper is gaining in popularity is evid-

enced by comparing the number of such publications issued

to-day with the comparatively few at the beginning of the

century. The enormous gain thus found, not only in the num-
ber of publications, but in their circulation, is not the result

of the selling organizations of the various publishers, but is

the direct result of the selling qualities of the papers them-

selves.

A paper which will not sell itself will soon go under. People

who subscribe for papers will not renew their subscriptions

if the contents of the papers are not to their liking. If a paper

survives such times as we have been experiencing the last few
years, it must meet with the approval of its readers, so we may
conclude that all the papers which are being published at the

present time are successfully performing the duties for which

they were intended.

The technical and trade paper is particularly valuable be-

cause it only covers a certain field, and, unlike the daily

newspaper which must consider rapid service as of prime im-

portance regardless of accuracy, the technical and trade paper

makes truthful representations as of first consideration.

The editorial section of the technical paper is the recognized

authority on whatever line it represents, and not only this but

the advertising section is the guide on which the manufacturer

depends when about to make his purchases.

Since the technical paper is the recognized authority which

would be hard to get along without, it is of first importance

that it covers the entire field which it represents, and that It

sticks close to the subject represented. This is the attitude that

Canadian Foundryman has always taken. While it is read by

practically every foundryman in Canada, it is also the only

paper published in Canada or the United States which has a

regular section devoted to pattern-making. This is done be-

cause pattern making and foundry work go hand in hand, and

what interests one interests the other. While sticking close to

the field represented is its aim, there are circumstances which

are beyond its control, as it is on the table in the public

libraries, hotels, boarding houses, etc., and can oe read by any

one who sees fit lo read it. While the public library pays its

subscription fee the same as any other subscriber, the results

are probably more far-reaching than those of any other. Num-
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erous instances have come to our attention, but we will cite

but one.

An enthusiastic pattern maker wished us to publish an ar-

ticle on the "buzz-planer" showing the wonderful improve-

ments which have been brought out on what he considered the

most useful machine in the pattern shop. It was a well written

article, and was considered worthy of publication, but it was
not illustrated, so, in order to give it a presentable appearance

we secured a couple of engravings from the Canada Machinery
Corporation, of Gait, but, of course, their name did not ap-

pear anywhere in the article, excepting in a three-line para-

graph at the end where we mentioned that we were indebted

to the Canada Machinery Corporation for the use of the en-

gravings. Had we thought that we were boosting anyone's busi-

ness by so doing we might have abstained from even this

courtesy, as it is strictly against our rules, the same as it is

with any reputable publishing house, to give free puffs to any

one in our editorial columns, but we could not help it—the

pattern maker wanted his story published and we wanted our

readers to have it, but the result was that in a few days the

Canada Machinery Corporation received a communication

from a saw mill man down in the Maritimes wanting one of

those buzz-planers mentioned in Canadian Foundryman. This

order was followed by one for a band saw and other machinery

required to fit out a factory. This was unfair to other manu-

facturers of wood-working machinery but it was entirely un-

intentional on our part. Of course we now have a good "stand

in" with the C. M. C. but for that matter we have the same

stand in with everyone with whom we come in contact. There

is magic in Canadian Foundryman. "Once read, always rewl."

Market Conditions and Tendencies

CONDITIONS in the foundry busi-

ness are still unchanged to any ex-

tent, although those engaged in

some lines continue to get increased

orders, but in general those which were
busy a month ago are still busy, while

those which were slack are still slack.

Bui,ding construction is still active with

its constant demand on the foundries for

such castings as are required, but the

business which seems to flourish in spite

of the mild winter is that of heating ap-

paratus. Any foundry doing a business

in stoves, heaters, hot air furnaces, hot

water boilers, or radiators, can be de-

pended on to be busy, but those in ma-
chinery are not any too rushed. The
end of the year being close at hand prob-

ably has a lot to do with inactivity, but

one great drawback has been the high

price of pig iron, which everyone seems
to consider due for a drop. This drop
has been taking place from month to

month until now first-grade iron is sell-

ing at $32.80, as compared with $33.80 in

November. People will not buy in a de-

clining market, but it is pretty generally

conceded that prices will not decline

much further. Whatever the price is in

January, it will probably remain, and
once the price becomes stabilized there
will be active buying, as very few foun-

drymen have been buying other than in

single carload lots, with the result that

very little iron is on hand in any of the

foundry yards. The prospects for 1923

are exceedingly bright, compared with
what has been. In Montreal there is con-

siderable optimism, due to the Board of

Trade banquet tendered in honor of the

new president of the Canadian National

Railways, Sir Henry Thornton. It is ex-

pected that he will give an indication of

his policy in regard to the co-ordination

of the different groups of government-
owned railways, and the business sec-

tion is intensely interested in knowing
if this is likely to shape out and also

what plans may be devised for the en-

largement of their equipment, both loco-

motives and freight cars. Nothing

would be of greater interest to the Can-
adian manufacturer than to receive an
indication that the near future is likely

to see large orders for new equipment
of this kind placed on the market. Very
little has been doing in this line during
the last two years, and the equipment
is urgently needed and will, in all prob-

ability, be ordered. The shortage of

coal, and the lessons learned thereby,

have taught Canadians the value of their

waterfalls, which can be utilized in gen-

erating electricity to take the place of

coal. Several good contracts are about

to be let for electrical equipment im-

mediately after the New Year. If things

materialize as those who ought to be

reliable judges predict they will, the

trade conditions during 1923, while not
booming, should be good. With prices

stabilized there is no doubt that this

will be the case. Scrap dealers predict

that there is no likelihood of any reduc-

tions in that time but that, on the con-

trary, the reverse will likely take place.

While old copper is fairly plentiful,

there is a decided shortage of the bet-

ter class of scrap iron. Heavy melting

steel is also scarce and dealers are build-

ing up their stocks in anticipation of

good business soon. Coke prices, ac-

cording to E. J. Corbett, Majestic Build-

ing, Detroit, are as follows:— Connells-

ville standard, low sulphur foundry coke

$8.25 net ton, f.o.b. ovens; West Virgin-

ia coke with sulphur below V/c ' and ash

8%, $9.25 f.o.b. ovens. Prices of metal

throughout Ontario and Quebec are

ranging as follows:

No. 1 Canadian pig, Toronto $32.80
Algoma No. 1, Montreal ... 35.15

Summerlee, Montreal 35.00

Gray Forge, Pittsburgh ... 28.77
Lake Superior Charcoal,

Chicago 36.15
Standard Low Phos., Phila. 38.00

Bessemer, Pittsburgh 32.77

Basic, valley furnace 27.00

New Non-Ferrous Metals

Lake copper $1 7 . 50

Electrolytic copper 17.25

Casting copper 17.00

Tin 42.00

Lead 7.50

Zinc 9.50

Antimony 8.50

Aluminum 22 . 00

Dealers' Buying Prices on Scrap Iron

No. 1 machinery scrap, iron $18.00

Stove plate 14.00

Malleable 10.00

Cast borines 6 . 00

Heavy melting steel 10.00

Non-Ferrous Scrap

Copper, light, per 100 lbs. . $ 9.00

Copper, crucible 11.50

Copper, heavy 11.25

No. 1 composition 9.00

New brass cuttings 7.00

Red brass turnings 7.00

Light brass 4.00

Medium brass 5 . 00

Scrap zinc 4.00

Heavy lead 4 . 50

Tea lead 3.00

Aluminum 11 . 00

Pig Iron.—The recent reduction in the

price of Canadian iron has not stimu-

lated fresh buying owing chiefly to the

fact that foundries are presently well

supplied and the market cannot con-

sume new tonnage. The importation

of Scotch and English brands has ceased

with the close of sailings to the St.

Lawrence, and on fresh demand develop-

ing later on Canadian pig will control

the market.

Permits for new buildings to cost

$662,000 were recently issued in Toron-

to. These include the new Jarvis col-

legiate to cost $500,000, and an addition

to Malvern Ave. school to cost $25,000.

The list include 39 dwellings, 34 gara-

ges, and 3 stores.
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The Dunlop. Foundry Company, oper-

ating- an iron foundry in Woodstock, N.

B., have been maintaining a busy plant

all through the summer and fall and in-

dications for further improvement are

pronounced.

Senator Fred Thompson of Frederic-

ton, N. B., who died recently, was for

many years a partner in the old Freder-

icton Iron Foundry, known later as

Thompson, MeFarlane and Smith's

Foundry and now known as Smith's

Four.dry.

Beldam Asbestos Co., formerly at 19

Jarvis St., have removed to larger quar-

ters, 3 Mutual St., Toronto. Mr. Abra-
ham, general sales manager for Canada,
states that they have made selling ar-

rangements with •& chain of jobbers

throughout the Dominion.

Shareholders of Dominion Iron and
Steel Co. are asked to authorize an in-

crease of the common stock of the com-
pany to $25,000,000. The company is

now said to be operating on a profit-

able basis and furnishing- practically

full time employment to 23,000 men.

Weston, Ont., has annexed the prop-
erty occupied by three industrial con-
cerns—Moffats, Limited, Canada Cycle
and Motor Co., and the Co-operative
Wool Growers. A fixed assessment for

15 years was granted to Moffats, Lim-
ited.

James Fleming and Sons, Limited, St.

John, N. B., one of the oldest iron foun-
dry concerns in America, have been in ex-
istence for nearly one hundred years.
The foundry has been operated on Pond
Street in St. John, near the railroad sta-
tion, for most of the period since the
start.

The Gurney Foundry Co., have re-

cently installed a pneumatic squeezer at
their West Toronto foundry. The ma-
chine was supplied by the E. J. Woodi-
son Co. of Toronto. It is the intention
of the Gurney Foundry Co. to instal a
large Jolt-Rollover machine in the im-
mediate future.

The Record Foundry Company, Limit-
ed, manufacturers of Record ranges and
beating stoves, have been busy at their
Moncton plant, working steadily. This
firm has been conducting an intensive
advertising campaign in behalf of the
Record ranges and stoves, in the new-
papers and on the screen.

Massey-Harris plant, Brantford, re-

flects improved industrial conditions by
the addition of from 250 to 300 men to

the present staff of 500. The statement
is made that this industry expects to

have a busy winter. Other firms there

report encouraging prospects.

It now rests with the Imperial and
Federal governments whether guaran-
tees are to be provided looking to the

establishment of an iron and steel in-

dustry in British Columbia. An investi-

gation of the ore resources of the pro-

vince may be instituted.

The E. J. Woodison Co., have just sup-

plied) compressed air squeezing mach'nes
to the Standard Sanitary Co., Toronto,

and the Brantford Brass Foundry, Lim-
ited. The plain squeezer, while limited

in its capacity to light work, will do the

work much more rapidly and satisfactorily

than can be done by any other method.

The Courtney Iron Works is a new
foundry just opened on Courtney Street,

near Courtney Bay, St. John, N. B. This
is not a very large establishment at the

present t'me, but it is a real foundry and
bids fair to expand. Harrigan and How-
ard, the owners and managers, are both

formers employees of T. McAvity and
Sons.

There are abundant ore deposits along
the ranges of the north shore, extending
from Les Embankment. The iron is im-
pregnated w'th titanic acid, which has
prevented development. This ore is

now going to Niagara in large quantities,

and with the electric process, the titanic

acid can be extracted and used as a by-
product.

The Standard Steel Co., which will

operate here under the French name of

Le Construction Cie., Limitee, expect to

erect their plant next sprine: on a loca-

tion two miles from the city but with
good railway connections. They will

employ forty to fifty men and will

handle structural ste; I and ornamental
iron castings.

Standard Steel Company, Welland,
Ont., will establish a branch plant in

Quebec City, and operate it under the
French name, Le Construction Cie Lim-
itee. They expect to erect their build-

ings in the spring on a site two miles
from the city but with good railway con-
nections. They will employ about fifty

men and will handle structural steel

and ornamental iron castings.

Steel mills and foundries, it was an-

nounced some weeks ago in these col-

umns, had been asked to consider pre-

liminary enquiries upon 3,500 box and
refrigerating cars for the Canadian Na-
tional. It is now reported that tenders

have been sent out for between eight

and fifteen million feet of lumber for

car-building purposes.

The United States Smelting Co., Belle-

ville, 111., have recently installed two
oil-burning furnaces in Canadian insti-

tutions. One, a furnace for melting-

non-ferrous metals in the foundry, was
supplied to the Canadian Bronze Co.,

Montreal, while the other, an enamel-
ling furnace, was supplied to the Sheet

Metal Products Co., Toronto.

That Canada possessed great trade

advantages in Colombia and Venezuela,

as well as other Latin-American coun-

tries is the c-pinion of Edward C. Aus-
tin, pioneer trade agent. These coun-

tries had shown strong development
since the opening of the Panama can-

al. This market is closer to Toronto
than is Calgary.

Dayton Steel Foundry Co., Dayton,
Ohio, have just purchased a three-ton

Moore Rapid 'Lectromelt furnace for

their steel foundry. Their trade has en-

larged to the extent that their old fur-

nace equipment will not take care of it

and the company is improving its equip-

ment in view of its larger business. The
'Lectromelt furnace here replaces two
furnaces of another make.

The Canadian General Electric Co.

are so rushed with orders for transform-
ers that they are running a night shift

in that department. They are turning
out some fairly large generators at the

present time but are not so rushed in

this line as they were a few months ago,

although they have a number of splendid

prospects in view, which they txpect to

proceed with immediately after the be-

ginning of the new year.

The St. John Iron Works, one of the

oldest iron foundries in the maritime
provinces and which has been located ac

the foot of Charlotte Street, adjacent to

the harbor, for more than thirty years,

will receive a large share of business

from the transatlantic steamers during
the winter port season in St. John har-

bor. The St. John Iron Works is but a

few yards from lower cove slip of the

harbor, and many small vessels can reach

the wharf facing the works.
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An electric traveling crane of three

tons capacity, has been installed at the

east side foundry of the Canadian Gen-
eral Electric Co., Toronto, on purpose

to handle the smaller sizes of trans-

former molds, which have, heretofore,

been molded on the heavy work floors,

thereby overtaxing the possibilities of
the big cranes which were expected to

serve all the molders at the same time.

Close students of the iron foundry
trade in the 'maritime provinces report

that 1922 has been much better than an-

ticipated although, of course, conditions

are not nearly as goodl as in the abnor-

mal period during the war and during
the reconstruction stage that followed

the war. Indications are that the late

winter, will see a further improvement
in conditions.

The Union Iron Foundry, West St.

John, N. B., which was partly destroyed
by fire, has been repaired and an exten-
sion added to the foundry. This is one
of the oldest iron foundries in Canada.
George H. Waring, Sr., manager for
many years, has been identified with the

iron foundry business for more than fif-

ty years. His son, George H. Waring,
Jr., is superintendent of ferries of St.

John.

That the McAvity family is well rep-
resented in the foundry business of St.

John, N. B., is a well-established fact.

The McLean-Holt Company, manufactur-
ers of Glenwood ranges, with stove
foundry on Albion Street in this city,

have as their president, Mr. J. L. Mc-
Avity. This gentleman is not only a
thorough foundryman but a noted sol-

dier. During the recent threat of war
with Turkey, he offered his services to
the British and Canadian governments.
During the Great War, Mr. McAvity was
commander of the twenty-sixth regi-
ment of the C. E. F.

Canadian Link Belt Co., Toronto, re-
port that they are busier at the present
time than at any time in their history.
They have completed some very large
installations during the year, and are at
present installing a large unit in a coal
mine in Nova Scotia, and another in an
automobile plant at Chatham, Ont. They
have several more installat'ons in view,
similar to the one being placed in Chat-
ham, and have no thought of anything
but a busy time during the winter and
right through the coming year.

The Lewis Iron Foundry, on Britain
Street in St. John, N. B., have been busy
on fire escape orders. It is believed
that this firm, which is another long-
established concern, has manufactured
more fire escapes than any other foun-
dry firm in the maritime provinces.
James Lewis, a former alderman, was
the founder of the firm. Since his

death the business has been directed by
his sons. Frank and James. The latter
was a candidate for the New Brunswick
legislature in the last election. Frank
Lewis is also interested in politics.

The Architectural Bronze and Iron Co.,

Toronto, have recently shipped to Strat-

ford, two magnificent bronze statues,

nine feet in height, which will stand on
large stone base, designed to represent

one of the hills, the taking of which fell

partly to the lot of the Stratford con-

tingent. This memorial is to perpet-

uate the memory of those from the

Stratford district who fell in the Great
War.

The Chemical Association, compris-
ing manufacturers of equipment essen-

tial to manufacture in the score or more
of chemically controlled industries of the
continent, has established national exe-

cutive offices at 1328 Broadway, New
York City. It has begun active work
through a national membership for the

fostering of trade in chemical equip-
ment, and for the improvement of prac-

tices in the production and distribution

of such equipment, and in the perform-
ance of engineering services incidental

thereto. e

The late R. B. Emerson, of Emerson
and Fisher, wholesale and retail hard-
ware merchants of St. John, was a mem-
ber of the firm of the Enterprise Foun-
dry Company, manufacturing Enterprise
stoves at Sackville, N. B. Mr. Fisher
is also a member of the firm. The late

Mr. Emerson was chairman of the St.

John Board of School Trustees for many
years. He was a participant in many
trade organizations and was president

of the St. John Board of Trade for two
years. Enterprise Foundry Company,
Limited, have a western branch as well

as the foundry in Sackville.

T. McAvity and Sons, St. John, N. B.,

Limited, have discontinued the Vulcan
Iron Foundry, and have removed the

equipment in that foundry to the Rothe-
say Avenue plant of the concern. The
Rothesay Avenue plant was utilized dur-

'ng the war period as munitions works
by the company on war orders. There
are three buildings of steel, concrete and
glass. The roofs are entirely of glass.

Each of the buildings is in one story. It

is the intention of the firm to transfer

not only the iron foundry department
of their bus'ness to the Rothesay Avenue
plant but to, in the course of time,

transfer the brass foundry department
from the old Water Street building to

Rothesay Avenue. T. McAvity and Sons,

are one of the largest iron and brass
foundry firms in eastern Canada, as well

as one of the oldest.

The Milton Foundry, Machine and
Too-1 Co., Milton, Ont., are building a

large brick-dryer, for Streetsville branch
of the Milton Presed Brick Co. All the
brick yards in the famous Milton dis-

trict are working night and day in order-

to cope with the demand for bricks. In
fact, all the industries in and about Mil-

ton are busy. A new industry, to manu-
facture hosiery is being completed and
will be turning out goods in January,
while the P. L. Robertson Screw Co.,

and the Milton Worsted Yarn Spinning

Co., are both adding large extensions to

their buildings, and new equipment. Mr.

D. Anderson, president of the Foundry,
Machine and Tool Co>., reports that his

plant is running full time with a full

complement of men.

Canada Electric Castings Co., Orillia,

Ont., who purchased the plant of "Elec-

tric Foundries, Ltd.," but which was
destroyed by fire in 1919, are again op-

erating on a much larger scale than be-

fore. They were not, however, out of

business during the intervening time

since 1919, as they purchased a small

brick foundry, in which they installed

their equipment, and held their trade

while they built a large modern
foundry, around and over the one in

which they were working, after which
they removed the small one leaving the

big one to handle the work. Their equip-

ment consists of Electric furnaces, open-

hearth, and oil-burning furnaces, in ad-

dition of cupola. Their production con-

sists of gray-iron; carbon and alloy

steels; carbon and chrome forgings;

acid-resisting and bearing bronzes. In

the bronze department they are produc-

ing manganese-bronze gearing by the

centrifugal mach'ne process, while in the

iron and steel department they special-

ize in grinding-balls, linings, and crush-

er jaws for cement works and mining,

as well as in high-grade electric melted
gray-iron castings. They are employ-
ing 8G men at present and are optimistic

regarding business, immediately after

the new year. J. B. Tudhope is presi-

dent of the company, while W. H. P
Burrows is vice-president and general

manager.

Sully Brass Foundry, Limited, who
have for some years been carrying on

a biass foundry business at the corner

of Brock Avenue and Bloor St., Toron-
to, have secured the premises at 2388
Dundas St. West, formerly occupied by

the Consolidated Steel Company, at the

rear of the C. A. Ward fire proof build-

irg, and next door to the Gr>nnell Co
foundry. This company, which does

nothing but jobbing work, has not ex-

perienced any depression, but, although

their Brock Street plant had seven pit

furnaces, they had to run a night shift

in order to fill their orders. In the new
quarters they have already installed six

pit furnaces and two large oil burning
furnaces, and are still operating the

Brock St. plant on aluminum castings,

but will ultimately remove everything to

the Dundas St. plant. Their equipment,
while covering the brass foundry fi^ld is

to be augmented by additional units. In

the molding shop they have a hammer
core mach'ne, one Nichol molding ma-
chine and two Tabor machines. The
rest of their work is done on snap
benches and tubs, but th^se will be par-
tially replaced by additional molding
machines. Thirty men are employed,
but this force will be increased when
the new plant gets thoroughly settled.

Joseph Sully, Sr., is president of the

company, while Joseph Sully, Jr.. is vice-

president and general manager.
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BOOK REVIEW
American Malleable Cast Iron, by II.

A. Schwartz; clotn, 416 pages, 6x9
inches, illustrated; published by the Pen-
ton Publishing Co., Cleveland, for $7
postpaid to addresses in North Ameri-
ca and for 35s, post free abroad.

In 1826 in a small obscure foundry in

Orange street, Newark, N. J., Seth Boy-
den made a discovery that formed the
basis of the present "black heart" mal-
leable industry. The process, which
is quite d fferent from that employed in
Europe for making "white heart" iron,
has been developed almost exclusively
in the United States and Canada.

Because the product is so distinctly
American in origin and growth, "Ameri-
can Malleable Cast Iron" is a logical
a, (1 significant title for the new book
written by H. A. Schwartz, which is just
off the press. Containing 416 pages,
190 illustrations and 20 tables, and em-
bracing chapters on history of the in-
dustry, methods of manufacture, prin-
ciples of metallurgy, procedure for tests,
and outline of properties, the text con-
stitutes the most complete treatise on
American malleable ever published. The
work is made more comprehensive by a
selected bibliography of nearly 200 ref-
erences to chapters and articles in Eng-
lish, French, German, Russian and Jap-
anese books and periodicals, and by a
carefully prepared index in which liberal
cross indexing in of valuable assistance
to the reader searching for specific in-
formation.

In the eyes of practical men, the
worth of a technical book often is meas-
ured by the experience and qualifica-
tions of the author. In this case, the
t:xt reflects the observations, study and
research of a trained metallurgist whose
life has been devoted to problems of the
industry.

Any further comment on the book is

unnecessary, as the book will tell its
own story, and it should be in the
library of every foundryman who is in-
terested in malleable iron.

A comparison of British and Ameri-
can Foundry Practice is the title of a
neat booklet published by Hodder &
Stoughton, Warwick Square, E. C. 4.
London, England, for the University
Press of Liverpool. The book has 100
pages and is illustrated with numerous
graphs, charts, etc. which are described
in the subject matter of its pages. It
was prepared by Professor P. G. H. Bos-
well, A. R. C. Sc, M. Inst., M. M., Geo-
logical Department of the University of
Liverpool, and was inspired by the im-
portance of the metal industries during
the war and which has hitherto been un-
der-estimated. Professor Boswell visit-

ed America and was cordially treated
by the authorities at Washington as well
as by presidents, vice-presidents and
works-superintendents of different in-

stitutions visited. His visits included
steel, iron and brass foundries, blast
furnaces, rolling mills, forging shops,
quarries, sand pits, etc., as well as uni-

versities and technical schools. He al-

so had access to similar institutions in

his own country and after studying the
two, put the results of his investiga-
tions in book form. The book which
was just off the press would have been
published much sooner, but for the ne-
cessity of delay in order to complete the
necessary laboratory work and analyses.
The book is written in clear unbiased
manner, showing the good and bad on
both sides wherever they present them-
selves, but more often giving them just
as they appear and leaving the reader
to be his own judge. The price of the
book is four shillings and sixpence net.

AMERICAN MALLEABLE CASTING
ASSOCIATION WILL HOLD
MEETING IN CLEVELAND

DURING CONVENTION
WEEK

Robert E. Belt, Secretary-Treasurer
of the American Malleable Castings As-
sociation, advises that a joint meeting of
the western and eastern sections of
their association will be held in Cleve-
land concurrent with the Annual Con-
vention of the American Foundrymen's
Association.

The meeting probably will be held on
Wednesday, May 2nd, and the technical
program of the A. F. A. malleable ses-
sion will be arranged so as to meet the
convenience of the members of both as-
sociations. Th's means a big week for
the men of the malleable casting indus-
try of the country who are particular-
ly interested in manufacturing process-
es and the technical side of this indus-
try.

SLY BLAST, NOT SAND BLAST
The W. W. Sly Manufacturing Co.,

Cleveland, who have for years been
manufacturing sand-blast machinery
along with their other lines of foundry
equipment, have come to the conclusion
that "sand blast" is not a suitable title

for a line of machinery which only uses
sand in some of its operations, and have
concluded that insofar as those made by
their company are concerned they will
adopt a more appropriate name and
have, as a conseqence, made the follow-
ing announcement:

—

Undoubtedly you have noticed the
tendency spreading throughout indus-
trial circles to use abrasives other than
sand with blast equipment. Chiefly,
this is evidenced in the increased adop-
tion of metal abrasives, shot, grit and
iron crush, but for certain purposes,
materials such as coke-breeze and pum-
ice are equally well used, however, the
industry at large has steadily clung to

the expression "sandblast," when, as a
matter of fact, sand is only one' of many
abrasives.

Properly designed, blast equipment
will handle any abrasive the user de-
cides is best adapted to give the finish

or result required, after all, the im-
portant point when any equipment is se-

lected is not—is it a shot blast or a sand

blast—but whether the installation justi-

fied itself by its economy, its efficiency
and its performance, as expressed in

terns of production.

For some twenty years the W. W.
Sly Manufacturing Company has spe-
cialized in blast equipment, considering
this classification as of major import-
ance in its line of cleaning room equip-
ment. Slyblast equipment is universal
in that any abrasive may be used, and
the one which is recommended is select-

ed because experience or test has proved
it to be the best for obtaining the results
desired. The Sly Company is not only
selling a product, but a service—a service
based on a conscientious effort to serve
the customer's interest. As they do not
sell abrasives, their recommendations
regarding this matter are impartial.

It is with all these points in mind, as
well as a desire to make their product
and service distinctive, that the W. W.
Sly Company announces that hereafter
all blast equipment manufactured by
them, instead of the title "sandblast,"
which is misleading, will bear the word
"Slyblast" to set it apart in name, as it

always has been in excellence of per-
formance.

CATALOGUES
Canadian Ingersoll-Rand Company,

Montreal, with factories at Sherbrouke,
Que., have just published a new cata-

logue K-602-A, illustrating and describ-

ing "Circo" direct vertical lift air hoists,

ths development of which has been car-

ried to such a point that they might
be called reciprocating air hoists. They
are now built in their entirety at the

Sherbrooke works and stocked in all

standard sizes. The catalogue shows
the different usefulnesses to which the

hoists can be put, not the least of which
is the foundry, where some concerns sup-
ply each molder with one for lifting

copes, drawing patterns, etc. One of

their chief uses is in connection with the

molding machine floor. Further de-

scription of the hoist is unnecessary,
since it is fully described in the cata-

logue, which can be had for the asking.

SAFE FOUNDRY PRACTICE
(Continued from page 23)

"There are few machines in foundries

in comparison with the number in in-

dustrial plants of many other kinds. The
machines that are used, however, mu.t
be provided with guards at all points

where accidents might occur, and the

necessary special guards will be de-

scribed in more or less detail in follow-

ing articles. The construction and ar-

rangement of the various form, of

guards for belts and pulleys will not

necessarily be fully explained, but it

should be understood that these are to

comply with the standards approved by
the Industrial Compensation Rating
Bureau.

"In the main the articles will deal with

iron foundries; but we will aLo include

certain special hazards that are en-

countered chiefly in foundries where
other metals are cast."
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EVERYTHING \| Hflj W SOLD
FOR S KCKS W DIRECT

THE FOUNDRY ^•f±VM»Ai^ TO YOU

Come to You at a Saving
"In every sense we are a Canadian Industry; we are, in fact, the only manu-
facturers of a complete line of Foundry Facings in Canada. We sell direct to

you, thus saving you money and delay on freight and customs."

Our thirty years' specialized effort makes it possible for us to positively guar-

antee a grade for every requirement and that every barrel is of uniform high
quality.

SOME OF OUR LINES

XX Ceylon Plumbago, Climax Silver No. 206 Ceylon Plumbago, Imperial

Lead, Climax Partine, Gambite. Plumbago, Climax Core Wash, Climax

Gray Core Compound.

Branches at Toronto, Winnipeg and Vancouver

For the convenience of our customers we have established branches at Toronto,

Winnipeg and Vancouver. Each branch carries a complete stock of Foundry
Facings and supplies. Try our branch service on your next order.

BRANCHES:

TORONTO—The Hamilton Facing Mill Co., Ltd., 48 Abel St.

WINNIPEG—The A. Adams Supply Co., Ltd., Gait Building.

VANCOUVER—The Chowne Chemical Co., Ltd., 918 Pender

St. W.

The Hamilton Facing Mill Co., Limited
Head Office and Mills:

Hamilton, Ontario, Canada
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Leading Editorial Articles

During 1922

JANUARY

Two Divergent Types of Modern Iron Foundry 17
Molding Propeller Screw Wheel in Loam 20
(ores. Core Sand, Core Binders and Core Ovens 22
Some Potentialities of Rustless Iron 23
Pattern Making, Gearing, etc 24
Improved Quality of Foundry Sand Mixtures 26
Obituaries—John McClary and Thomas Flndley 28
Casting of Aluminum and Aluminum Al oys 30

FEBRUARY

Washable White Enameled Foundry Interior 17
Burning Patch on Aluminum Match Plate 20
Reclamation of Metal From Brass Refuse 21
Pattern Makers Part in Sweeping a Propeller 22
The Pattern Shop, by W. P. Essex 24
Research Work on Zinc and Zinc Alloys 26
Electric Furnaces And The Prob'.em of Sulphur 28
The World's Earliest Examples of Metal Work 30
Plating and Polishing 34

JULY

Making Castings Direct From the Ore 17
Obituary—John MacPherson Taylor 18
Aluminum Me ting Furnaces 19

Discussions on British and American Iron 24
Drawing Power of Magnetic Pulley 27
New French Electric Furnace for Steel 28
European View of Malleable Iron Problem 30
Development of the Meta's After the Stone Age 33
Single-Curve Gears of Thirty Teeth and More 34
Iron Ore Resources of Northwest Ontario , 35
Selected Rubber Goods For Foundry Use 38
Electric Steel Furnace Development 15

**

AUGUST

Utilizing Heat of Cupola to Warm the Blast 18

Casting Pipe Specials in Green Sand 20
Difficult Pattern Problem 21
Development of the Metals After Stone Age . .

More Comments on American and British Iron.
The Manufacture of Light Steel Castings
Progress of Standardization Work in Canada...
Methods of Hardening High Speed Steel.

22
24
30
32
33

James D. James. Superintendent Algoma Steel Corporation 36

MARCH

Remodeled Canadian Motor Casting Foundry 17
Molding and Casting Caustic Kettle 20
Sweeping Propel'er in Brick and Loam 22
Center-blast Cupola Tuyere 25
Zinc and Zinc Alloys, Second Instalment 26
Patterns and Castings, by W. P. Essex 28
Rustless Iron May Become a Commercial Success 31
Progress in Manufacture of Malleab e Iron 32
Machinery Will Revolut'onize The Foundry 36
Foundrymen Should Know Cost of Operating 37
Obituaries—George Wedlake and Hon. John Milne 41

SEPTEMBER

Industrial Activities Favor Montreal Foundries 17

Molding Heavy Drum in Darling Bros. Foundry 18
History of Loam Molding in Province of Liege 20
Grey Iron Castings, Their Chemical Analysis 24
Apprentice Course on Brass Foundry Practice 27
Useful Hints for the Pattern Maker 28
Canadian Graphite to Lead in the World's Market 31
Statuary Founding Becoming a Regular Line 34

APRIL

Hiram Walker & Sons Special A'loy Foundry 17
Preparing Sand for Auto Castings 19
Pouring Manganese Bronze Propellers 20
Drafting Rcom Aids Foundry. Save Defects 23
Zinc and Zinc Allovs, Third Instal'ment 24
Iron Cast and Otherwise. Early H story 27
Patterns and Castings, by W. P. Essex 28
The Apprentice and the Journeyman Molder 32
Noted Foundry Expert, by H. M. Lane 33
Technical Programme For Rochester Convention 37

OCTOBER

Wonderful Business Development During Panic 15
Pattern-making Query—How Shall it be Molded 18

Utilizing Canada's Iron Ore Deposits 21
Cleaning Machine Parts by Sand B?ast 22
Industrial Welfare in British Foundries 26
Crawling Tractor Crane for Foundry 30
Course in Industrial Metallography 31
Obituary—W. F. Johnson 33
A Mold'ng Record Hard to Beat 33
White Paint as a Means of Greater Production 34
Electric Furnace in Non-Ferrous Foundry 36
Va'ue of Specialized Trade Papers 40

MAY
Foiiiidrymen's Conventions at Rochester. N. Y 17
Iron Situation Must be Faced Courageously 25
Cast Iron Water Pipe Made by deLavaud Process 26
Heavy Casting Has Shrink Hole Under Riser 30
Cores and Core Making Practice 34
How Large Journal Bearin,gs Should be Made 35
Patterns and Cast : ngs. by W. P. Essex 36
Questions Relal'ng to Brass Foundry .18

The Ashome Stationary Flask Filler 10
New Style Power Sand Cutting Machine 41
Who's Who in the Foundry Supply Business 42
Two Mu ders of the Old School Still on The Job 44
Development of the Metals After the Stone Age 16
A Pioneer Foundry in the Algoma District 47

NOVEMBER

B :g Castings for Leading Industry 15

New Process Secures Uniform Grain in Cylinder 18

Castirg Aluminum Bronze F"r French Coins 20
Apprentice Course on Brass Foundry Practice 21

Husiness Papers Have Inspiring Field for Service 22
Talk on Metallurgy of Semi-Steel 23
Core Prints on Paterns 28
Wood Fil'er For Pattern Makers' Use 29
Oxy-Acetylene ; n the Foundry 31
Nickel and its Process From the Mine 32
Dr. Percy Langmuir, M B. E.—Portrait 36
Obituary, John P. Pero 38

JUNE

Report of Foundry-men's Conventions at Rochester 17
American vs. British Cast Iron 26
Making Typewriter Frames in Belgian Foundry 32
Making Two-part Casting in Three-part Molds 34
Oxy-Acetylene Cutting and Welding 36
Melting Tests, Changing Mixtures During Run 40
Latest Developments in Molding Machines 41
David McLain Goes to England 44
Obituaries—William Shearer. Mrs. H. L. Demmler, Ernest Solway,

William Yeates 45

DECEMBER

Machine Cast Pig Iron Increasing 13

Molding Band Wheel With Cores 16

Figuring Costs from Material to Product 18

Heat Treatment of Stee' in Crucible Furnace 19

Avo'ding New Patterns by Changing Old Ones 20
Some Notes on Care of Pneumatic Tools . 22
American Methods of Malleable Casting 24

Bright Machine Shop But Dark Foundry 26
Oxy-Acetylene Welding Saves Kettles 27
Modern Methods in Foundry Fettling Shop 28
Plating and Polishing 29

Students Course in Brass Foundry Practice 31

Production of Iron and Steel 32
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What We Make We Guarantee

The Wadsworth No. 3 Core Making
Machine, % to 7 in.

Write for Complete Catalog of

Core Maying Machines

and Equipment

Manufacturing
Costs will take
a decided drop

Present day conditions de-

mand lowest possible sell-

ing price of a commodity.

You can reduce the price

of your product without
affecting your profit by
manufacturing with

The Wadsworth Compounding Mill.

High Grade Core Room Outfits

TheWADSWORTH CORE MACHINE & EQUIPMENT CO.
AKRON, OHIO, U.S.A.

TABOR
3-inch Plain Jarring Machine

for Small Molds
and Medium Sized Cores

A Necessity in Every Foundry

SEND FOR BULLETIN M-J-P

THETABOR MFG.COMPANY
3" Tabor jarring Machine with i2' x i4" Table 6225 State Road, Tacony, Philadelphia, U.S.A
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CLASSIFIED ADVERTISEMENTS
TWO CENTS A WORD, including the "Canadian Foundryman" box numbers; minimum charge is $1.00 per insertion, for

50 words or less, set in 6 point type. Each figure counts as a word. Display ads., or ads. set in border, are at card rates.

POSITION WANTED

DR.;.dS FINISHER, GOOD ALL ROUND MAN,
•*-* lathe and bench hand, plain pattern making,
good knowledge of polishing and plating. At
liberty July. Go anywhere. Box 704 Canadian
Foundryman.

PRACTICAL FOUNDRYMAN, 25 YEARS ON
light, medium, and heavy work, green and

dry sand. Bench, floor and machine molding.
Melt by analysis and thoroughly competent on
Cupola practice. Good reference. Box 707,
Canadian Foundryman. 0C.3F.)

HELP WANTED

\yANTED — McLAIN FOUNDRY FOREMAN,
who has had experience in cast iron fittings,

gate valves, and hydrants; for Canadian territory.
Must be organizer, hustler and good on produc-
tion. Traveling expense for interview will be
allowed. State age. salary, and experience. Box
712. Canadian Foundryman.

PATENT NOTICE.
TO ALL WHOM IT MAY CONCERN

:

Be it known that CHARLES PRACHE. of

Paris. France, is willing to license any Canadian
manufacturers under his Canadian Patent No.

203.025, for EVAPORATOR.
Further information may be had by applying

direct to me. or to Messrs. Marion & Marion. 864,

University Street, Montreal.

FOR SALE
FUEL OIL STORAGE TANK

10,000 Gals. Capacity

This is a new tank. We have not yet

taken delivery of it, and offer it at

a very attractive price. The tank
will be sold within the coming week,
so phone or wire if interested.
Apply:

Mr. Vogan, The MacLean Publishing Co.

143 University Ave., Toronto Adelaide 5740

POSITION WANTED BY FOUNDRY
Foreman, 25 years practical experience

on Stove, Furnace. Boiler Sections. Match
Plates, and Moulding Machines. Capable
of figuring costs. McLain graduate, pres-
ently employed but desires change. Ad-
dress Box 706 Canadian Foundryman.

Bailey &BeIlFire Brick Co
Manufacturers and Importers of High Grade
Fire Brick, Fire Clay and General Supplies.

Special Shapes, Cupola Block, Stoker Brick,

Boiler Tiles, Stove and Quebec Heater Linings.

MADE IN CANADA
1347-49-51 Dufferin St., Toronto. Phone Ken. 4335 •

JAMIESON & FINLAY
Job Platers and Polishers

Nickel and Copper Plating and Gal-
vanizing. Makers of Closet Seat Hinges.

68 Samuelson St. - Gait

MODERN EQUIPPED
FOUNDRY FOR RENT

A WELL-KNOWN MANUFACTUR-
JrX ing plant will rent their UP-TO-
DATE foundry to responsible party.

They will also take large proportion of

output.

Floor space of main foundry is 140

feet by 60 feet, and all modern equip-
ment is included. Following are some
of the UP-TO-DATE facilities:

LARGE CUPOLA, ELECTRIC
OVERHEAD CRANE, CONTINU-
OUS ELEVATED TRACK, METAL
POURING CRANE, SAND BLAST.
TUMBLING BARRELS, PATTERN
SHOP, COMPRESSED AIR LINES,
CORE OVENS, RAILWAY SID
ING.

This is the chance of a lifetime.

None but responsible parties need ap-

ply. Rent reasonable and prospects

particularly bright. For further par-

ticulars write, Box No. 709.

CANADIAN FOUNDRYMAN

FOR SALE

DARGAIN IN USED ELECTRIC FURNACE -

^ A one-ton Volta Electric Furnace for melt-

ing steel, grey iron or Ferro alloy furnace, 220

volts, 25 cycle, 3 phase ; complete equipment. For
further particulars write Hiram Walker & Sons.

Metal Products, Limited, Walkerville, Ont., P.O
Box 156. Ic.t.f.f.i

TOR SALE—ONE SAND-MIXING MACHINE
Double-Cage type, ball bearings in oil bath

throughout, gears of case-hardened steel. A
bargain for someone. Box 710. Canadian Fou-v
dryman. fC.F. 1-

.
I

-"TAYLOR SAFES FOR SALE RARE OPPOR
I unity to secure a safe at small cost. They

are in splendid condition. Inside dimensions and
prices are as follows: 15" deep, 2 ft. 6" wide.

3 ft. 11 V>" high, fitted with built-in compart-
ment. Price $250.00. 18" deep, 2 ft. 8" wide.

4 ft. 5" high, fitted with steel compartment.
Price $200.00. Apply Box No. 711. (CFF)

»=*3
Steel Ladles, Shanks, Flask Bands, Tote
Boxes, Shop Barrels, Heavy Plate Tanks,
Oily Waste Cans, Air Receivers, Smoke
Stacks. Write For New Catalogue

THE STEELTROUGH& MACHINE CO. LTD.
TWEED - ONT.

NOW!
You've been going to

send in that ad for

weeks, so why
#

not

mail it now for next

month's issue?

CANADIAN FOUNDRYMAN
143 University Ave. TORONTO

Hawley-
Schwartz
BETTER melts, in less time

and at lower costs, are
the results that go 'with

Hawley - Schwartz Melting
Furnaces. They are
economy producers in every
sense.

The Perfect

Melter

THE Hawley - Schwartz
heats uniformly and will

handle all metal from 50 lbs.

to 10,000 lbs.

Write for catalogue and
complete information.

The Hawley Down Draft Furnace Co., Easton, Penn., U.S.A.
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CANADIAN FOUNDRYMAN BUYERS' DIRECTORY
If what you want is not listed here, write us, and we will tell you where to get it. Let us suggest that
you consult also the advertisers' index facing the inside back cover, after having secured advertisers'
names from this directory. The information you desire may be found in the advertising pages. This
department is maintained for the benefit and convenience of our readers. The insertion of our ad-
vertisers' names under proper headings is gladly undertaken, but does not become part of an adver-

tising contract.

ANODES. BRASS. COPPER, NICKEL
AND ZINC

W W. Wells. Toronto, Out.

ARGON
Dominion Oxygen Co., Toronto. Uni.

BRASS FURNACES
Hawley Down Shaft Furnace Co., East-

on. Pa.
Monarch Engineering & Mfg. Co.. li:ihi-

more, Md.

CHEMISTS
Charles C. Kawln, Chicago, 111.

CLAMPS, FLASK
Diamond Clamp & Flask Co.,
mond, Indiana

CORE MACHINES
American Foundry Equipment Co . New
York City.

CORE OVENS
Monarch Engineering Mfg. Co . Baltl-

more, Md.
W. W. Sly Mfg. Co. Cleveland, Ohio

CORE SAND
George F. Pettinos. Philadelphia. Pa

CRANES
Northern Crane Works. Ltd.. Walk

Tille. Ont.

CRUCIBLES
Joseph Dixon Crucible Co.,

X. Y
Jersey City,

CUPOLAS
Northern Crane Works, Ltd., Walker-

yille, Ont.

W. W. Sly Mfg. Co . Cleveland. Ohio
Monarch Engineering & Mfg. Co., Balti-

more. Md.

CUPOLA LININGS
Whitehead Bros.. Buffalo N. Y.

DUST ARRESTERS
W. W. Sly Mfg. Co . Cleveland, Ohio.

EDUCATIONALISTS
McLain's System Inc., Milwaukee, Wis.

ELECTRIC RIDDLES
Great Western Mfg. Co., Leavenworth,
Kansas.

Preston Woodworking Co.. Preston, Ont.

r ERRO-M ANCANESE
A. C. Leslie & Co.. Ltd.. Montreal.

Quebec.

FERRO-SILICON
A. C. Leslie & Co.. Ltd. Montreal,

Quebec.

FIRE BRICK
Bailey & Bell Firebrick Co.. Toronto.

Ont.

r LASKS. SNAP
American Foundry Equipment Co, New
York City

FLASKS. STEEL

American Foundry Equipment Co., New
York City.

Directory of Foundry Supply Houses

The Buyers' Directory of Canadian Foundryman was originally

intended to contain information regarding lines in the production

of which the advertisers actually specialized. We now carry the

advertising of leading supply houses, some of whom represent

scores of manufacturers, in addition to being manufacturers them-

selves in some cases. This necessarily widened the scope of our

Directory, but it would be impracticable to list all the lines

handled by all the supply houses so we recommend that for all

general requirements our subscribers communicate with the supply

ouses listed below :

The Hamilton Facing Mill Co., Limited, Hamilton, Ont.

Frederic B. Stevens, Windsor, Ont.

The E. J. Woodison Company, Limited, Toronto,

Ontario; Montreal, Que.

PNEUMATIC TOOLS
Cleveland Pneumatic Tool Co

,

Ont.

Toronto.

FLUXES. IRON.

COPPER
BRASS. ALUMINUM,

Basic Mineral Co. Pittsburgh. Pa.

GRIT AND SHOT, SAND-BLAST
Pangborn Corp. Hagerstown. Md.

MAGNETS
Dings Magnetic Separator Co., Milwau-

kee, Wis.

FLUOR SPAR
Basic Mineral Co., Pittsburgh, Pa.

FOUNDRY ENGINEERS
Charles C. Kawln. Chicago. 111.

H M. Lane Co., Detroit, Mich.
McLain's System Inc., Milwaukee. Wis.

FURNACES. OIL
Hawley Down Draft Furnace, Easton,

Pa.
Monarch Engineering Mfg. Co., Balti-

more. Md.

FURNACES. GAS
Monarch Engineering Mfg. Co.. Balti-

more, Md.

TURNACES COKE
Monarch Engineering Mfg. Co.. Balti-

more, Md.

URNACE3 ELECTRIC
Pittsburgh Electric Furnace Corp.,

Pittsburgh, Pa.

GRINDERS, PORTABLE
Cleveland Pneumatic Tool Co. Toronto,

Ont.

GRIT AND SHOT. SANDBLAST.
Iron Crush and Shot Co..

Mansfield. Ohio.

HEATERS
E. J. Woodison & Co.. Toronto.

H"SE COUPLINGS
Cleveland Pneumatic Tool Co., Toronto,

Ont.

INDUSTRIAL ENGINEERS
H M. Lane Co. Detroit. Mich

IRON CEMENT
Smooth-On Mfg Co. Jersey City, N.J.

IRON FOUNDRY CEMENTS
Smooth On Manufacturing Co., Jersey

KAOLIN
Whitehead Bros.. Buffalo N. Y.

MAGNETIC SEPARATORS

Dings Magnetic Separator Co . Milwau-

kee. Wis.

METALLURGISTS

McLain's System Inc . Milwaukee, Wis.

Charles C. Kawin. Chicago. 111.

METALLIC GASKETS

Smooth-On Manufacturing Co., Jersey

City. N. I.

METAL PATTERNS

Bryant Pattern Works, Windsor, Ont.

Hamilton Pattern Wks.. Toronto, Ont.

MOLDING MACHINES

American Foundry Equipment Co., New
York City.

Herman Pneumatic Tool Co., Pitts-

burgh, Pa.

Tabor Mfg. Co.. Philadelphia. Pa.

MOLDING SANDS

Whitehead Bros.. Buffalo N. Y.

Ceo. F. Pettinos, Philadelphia, Pa.

OXYGEN
Dominion Oxygen Co.. Toronto, Ont

PAINTS: CONCRETE

Smooth-On "Manufacturing Co., Jersey

City, X J.

PATTERN MAKERS
Bryant Pattern Works. Windsor, Ont

Hamilton Pattern Wks, Toronto, Ont

PIG IRON

A. C. Leslie & Co.. Ltd., Montreal.

Steel Co., of Canada. Hamilton, Ont.

PIPE 10INT COMPOUNDS
Smooth-On Manufacturing Co., Jersey

PULLEYS
Uings Magnetic Separator Co., Milwau-

kee. Wis.
RIDDLES
Great Western Mfg. Co., Leavenworth,

Kansas.
The Preston Woodworking Machine Co.,

Preston, Ont.

SAND
George F. Pettinos, Philadelphia, Pa.
Whitehead Bros., Buffalo N. Y.

SAND CUTTING MACHINES
American Foundry Equipment Co.. New
York City.

H. L. Wadsworth, Cleveland, Ohio.

SAND MIXERS
Philips & McLann Co., Pittsburgh. Pa.
Monarch Engineering & Mfg. Co., Balti-

more, Md.
National Engineering Co., Chicago, 111.

SAND SIFTERS

Great Western ;ifg. Co., Leavenworth,
Kansas.

Monarch Engineering & Mfg. Co., Balti-
more. Md.

National Engine- Ing Co., Chicago.
The Preston Woodworking Machine Co..

Preston, Ont.

SAND BLAST HULMETS
Pulmosan Safety Equip. Co. Brooklyn,

SAND BLAST MACHINERY
NewAmerican Foundry Equipment Co.,

York City.

Pangborn Corporation, Hagerstown, Md.

W. W. Sly Mfg. Co . Cleveland. Ohio.

SAND MULLERS
National Engineering Co.. Chicago, 111.

SAND BLAST ABRASIVES

George F. Pettin ,i, Philadelphia. Pa.

Globe Iron-Crusn & Shot Company,
Mansfield, Ohio.

Pittsburgh Crushed Steel Co.. Pitts-

burgh, Pa.

SAND RAMMERS
Cleveland Pneumatic Tool Co., Toronto,

Ont.

SHOT AND GRIT, SAND-BLAST
Pangborn Corp Hagerstown. Md.

Globe Iron Crush and Shot Co..
Mansfield, Ohio.

SNAP FLASKS
American Foundry Equipment Co. New
York City.

Diamond Clamp & Flask Co., Rich-

mond, In liana.

STEEL CEMENTS

Smooth-On Manufacturing Co., jersey
City, N. J.

TUMBLING BARRELS
R. MacDougall Co., Gait, Ont.

W. W. Sly Mfg. Co , Cleveland. Ohio

VALVES
Cleveland Pneumatic Tool Co.. Toront»

Ont.

WELDING AND CUTTING SUPPLIES
Dominion Oxyger Co., Toronto. Out.
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After All It 's Only Common Sense

TO USE

GLOBE 8S* CHILLED SHOT
ONE TON will do more and better work than a CARLOAD ol

Can use it from 250 to 275 times.

CUTS CLEANING COSTS IN HALF

THE GLOBE IRON-CRUSH AND SHOT CO.
(Formerly THE GLOBE STEEL CO.)

MANSFIELD OHIO

AMERICAN
Molding Machines
Charging Buckets
Dust Arresters
Sand Cutters
Snap Flasks

EQUIPMENT

Pattern Compound
Core Machines
Oven Trucks
Steel Flasks
Sand Blast

AMERICAN FOUNDRY
EQUIPMENT COMPANY
555 Marlin-Rockwell Bldg. New York City

NORTHERN CRAN

Made in Canada
1 to 150 to-is capacity-"The Ideal Foundry Crane"

Also El:ctric and Air Hoists, 1-4 to 10 tons

NORTHERN CRANE WORKS LTD.
WALKERVILLE, ONTARIO

£i&£^

Magnetic Separators
— for reclaiming iron from molding sand,
from cupola slag, and from foundry sweep-
ings and for separating iron, coke and
molding sand. Investigate the savings that
magnetic separation can make. Consult
with Dings engineers; they have made over
3,000 successful installations.

Dings Magnetic Separator Co.
800 Smith St., Milwaukee, Wis.

Pulmosan Sandblast Helmets
IN CANADA

Can be obtained from

FREDERICK B. STEVENS. WINDSOR, ONT.: DOMINION FOUN
DRY SUPPLY CO.. MONTREAL. WILLIAMS & WILSON, MON-

TREAL, E. J. YVOODISON CO., TORONTO, OR DIRECT.

We make Respirators, Goggles, Hoods, Masks and Helmets for Pro-
tection in the Foundry. Write for Circular.

MANUFACTURED BY

Pulmosan Safety Equipment Co.
45-47 WILLOUGHBY ST. BROOKLYN, N.Y.

^ANGULAR GRIT
SCIENTIFIC METALLIC
BLASTING ABRASIVE
Adopt metallic abrasive instead of sand.

Trade Mark Angular Grit will reduce your costs —
one hundred pounds of grit will outlast five tons of sand.
It cleans faster, requires less handling and less storage
space, and reduces dust 80%. Write for samples.

Pittsburgh Crushed Steel Co. s«i« m*,,^*,,.,.

PITTSBURGH, Pa., U.S.A., Established 1888

Canadian Representatives: WILLIAMS & WILSON Ltd., Montreal, Canada

WINDSOR and DETROIT

E. S. Bryant Pattern Works, Ltd.

WOOD
AND

METAL PATTERNS
201-203 Glengarry Avenue, Windsor, Ont.

0"^X*N

PHONE 5150

Special attention given to Construction, assur-

ing best Foundry and Machine Shop results.

"Most Metal Per Dollar"
Each day more Canadian foundrymen are learning of
the high quality of Lava Crucibles through actual
experience with them. Ask your neighbor about Lava
Crucibles.

LAVA CRUCIBLE CO. OF PITTSBURGH
PITTSBURGH, PA.
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"It Stays Put"

The supreme high-temperature cement.

For patching and lining crucible, open-flame and elec-

tric melting furnaces and all other conditions where
a hard-setting, high temperature resisting lining is

required.

WRITE US ABOUT YOUR LINING PROBLEMS.

Lava Crucible Co., of Pittsburgh, Pittsburgh, Pa.

MOORE RAPID 'LECTROMELT

STEEL FURNACES
The mechanical design of the
Moore 'Lectromelt Furnace makes
for simple, practical ease and
rapidity of operation. A higheT
yield of good solid ingots and
castings is insured on account ol
the absence of cold shorts, hot
cracks, blow holes and surface
defects. The regularity of the
heats and rapidity of operation
— speed up production and reduce
foundry costs.

PITTSBURGH ELECTRIC FURNACE CORP.
(Makers of Furnaces for Steel, Iron, Brass, and Ferro-Alloys)

PITTSBU. GH, U.S.A.

THE CLARK BLAST METER
indicates the number of cubic feet of air or gas passing
per minute.
The Meter is furnished in any capacity desired, each
one built to order and guaranteed in every respect.
Several hundred are in vise in smelters, steel works,
coke plants, etc.

Booklet cheerfully sent write for it.

CHAS. J. CLARK BLAST METER CO
Gladbrook, Iowa.

Patterns

!

Phone
Adelaide
5439

Put your pattern problems in

our hands. Quality work and
prompt service assured. Pat-
terns made for all foundry
purposes—wood and metal,
models and aluminum plate

work.

The A. J. HAMILTON
PATTERN WORKS

120 Adelaide Street West, Toronto

SAND-BLASTS
• for every requirement

STANDARD THE WORLD OVER

IAGERSTOWN, M D.

SAND-BLAST SPECIALISTS «

P. O. BOX. 8508

PHILLIPS &
Sand

Mixers-

Grinding

Pans

of all types and sizes

for mill and foundry
use. AlsoJawCrushers.

24th and Smallman Sts

Pittsburgh, Pa.

McLaren co.

W^ ^*^ BUY CANTON VALVE-
m^^—rifif LESS CHIPPING HAM-
^M ^S* MERS and SAVE the

j^r amount you are now pay-

•

Sp -i

I ing tor valve parts. Guar-
anteed against defects
and shipped on approval.

The Canton Pneu-

matic Tool Co.

CANTON, OHIO

A FULL LINE OF

PLATIN6 AND POLISHING MACHINERY AND EQUIPMENT
Write For Catalogue And Current Prices

Anodes
Barrels (Tumbling)
Brushes
Butts
Chemicals
Crocus
Crucibles
Crocks
Dipping Baskets
Dynamos
Emery
Felt Wheels
Fouindry Supplies

Generator Sets
Grinding Lathes

Lime Finish
Nickel Salts

Ovens
Polishing Lathes

Pumice
Rheostats

Rouges
Sand Blast Cabinets
Tanks— All Kinds

Tripoli Compositions
Waste

GEORGE W.KYLE & CO. INC.
GRAND AND THOMPSON STREETS

NEW YORK
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A Comparison of British and American Foundry Practice
With special reference to the use of Refractory Sands. 4/6 net.

By P. G. H. BOSWELL, D.Sc, M.Inst.M.M., etc.
George Herdman, Professor of Geology in the University of Liverpool, late Scientific Adviser (Geological) to the Department of Iron and
Steel Production, Ministry of Munitions.

The results of a detailed study of American foundries and steel works, being- the first attempt to compare the
British and American methods and conditions; a sequel and supplement to the author's previous publications,
including1 a large amount of new data.

The University Press of Liverpool, Ltd., 177, Brownlow Hill, Liverpool, Eng.

Wright High Speed Hoists will do your hoist-

ing quickly, safely, and with little effort.

Give them a trial.

HAXincggrc

LISBON, OHIO, U. S. A.

VIBRATORS
Sizes

}i inch up

ARE THE BEST
THE JOHNSTON & JENNINGS CO.

Addison Rd. & N. Y. C. R. R. CLEVELAND, O.

REMEMBER
THE WADSWORTH SAND CUTTER

BUILT BY
H. L. WADSWORTH
CLEVELAND

The H. M. Lane Company
INDUSTRIAL ENGINEERS

Detroit, Michigan Windsor, Ontario

Specializing in the design and
detail of Foundries, Machine
Shops and Mechanical Equipment

ANODES
In

Brass
Bronze
Copper

Nickel
Tin&Zinc

Any style or shape

Quality Guaranteed

Why import your anodes when you
can get guaranteed quality, quicker
delivery, and can save duty and elimin
ate the annoyance of clearing at the
customs by buying from us?

May we send you descriptive parnphM
and full particulars?

W. W. WELLS, Toronto
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To keep an even balance with the particular, on the one hand
and the peculiar, on the other, is something of an art;

Stevens' Plumbago (direct from India) is doing just that.

It is suiting the most fastidious.

When you question that, in the least, send for a free working
sample and prove my assertion. State the class of molds,

whether for cylinders, for flat or raised and indented surfaces

like ornamental Stove Plate and vour prescription will be

filled.

My warehouses are filled with good stocks of Foundry
Equipment and Supplies; Electro-Plating Equipment and
Supplies for I not only manufacture Foundry Facings, but,

also Buffing Compositions and Brass Foundry Supplies.

Canadian shipments made from warehouse at Windsor,
Ontario, thus avoiding all bother to the buyer from Custom
House details.

STEVENS' STAMPED STEEL LADLES
All sizes in warehouse stock, from 60 lbs. to 250 lbs. capacity, each ladle is stamped from a single piece of steel.

FREDERIC B. STEVENS
INDIANA BRANCH:
Hoosier Supply Co.,

138 South Delaware Street
Indianapolis, Ind.

NEW ENGLAND BRANCH:
Frederic B. Stevens
SI Chestnut Street
New Haven, Conn.
Edward R. Sutton, Mgr.

Manufacturer of Foundry, Electro-Plating and Polishing
Supp'ies and Equipment

Cupola Blocks, Fire Brick and Clay

Corner of Third and Larned Streets
DETROIT, MICH.

Or order from the nearest branch
CANADIAN BRANCH: Windsor, Ont.

PENNSYLVANIA
BRANCH

:

Frederic B. Stevens
250 West 12th Street. Erie, Pa.

Charles J. Menzemer, Met.

MILWAUKEE BRANCH:
Frederic B. Stevens

1350 National Avenu*
Milwaukee, Wis.

A. M. Weis. Mffr.
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I Put It In Your Cupola

1 What?
I The C. M. Miller Flux

iii

Our Mr. C. M. Miller realized thirty

years ago that it was just as necessary

to compound a Cupola Flux as a Ladle

Flux, therefore is the first man in Arn-

ica to put a blended Cupola Flux on the

market.

He was the first man to add the two ele-

ments to Fluxes for metals that send up

:he temperature 10% more than the fuel

does and to make the molten metal 25 '<

more fluid.

Hence The Basic Mineral Company is

the oldest compounders of Cupola Flux

Keystone Thermo Molybdenum

Flux for Iron, Steel and Semi-Steel.

Tungsten Brand of Ladle Flux

for Car Wheels, Chilled Rolls, etc.

Radioclarite for Hrass, Bronze

and Non-Ferrous Metals.

in the world with pleased customers in

every civilized country on the Globe.

Having so successfully compounded Iron

Fluxes, Mr. Miller next turned his atten-

tion to Non-Ferrous metals and was the

first man to prepare a Bronze Flux that

acted as a scavenger as well as a deoxi-

dizer.

Today, this company owns its own mines

and compounds Fluxes for all metals.

All fluxes are sent out on trial. We do
not ask the customer to pay us one cent

if the Flux does not do what we claim.

Pearlite for Aluminum.

SpeVial Radioclarite for Copper.

Diamond Brand Radioclarite Makes

Bronze as Strong as Steel.

C. M. Miller.

Let us send you a sample sack. There is no obligation on your part,

All we ask is that you try it.

The Basic Mineral Company
Box 276, N.S. Pittsburgh, Penna.
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