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The New Draper Lathes.

NEW type
aper Lathe has
2n designed es-
dvally to with-
nd the heaviest
ty, and to meet
: conditions
led for by the

_.w process tool
steels which by their improved quality
have made demands upon lathes, both in
regard to power and feeds, not thought
possible a few years ago; at the same time
nothing has been sacrificed to convenience
in operating; in fact the improvements
tend to increase the facility with which
the necessary operative changes can be
made. :

The driving mechanism is very sub-
stantial, the cones being in all cases of
large diameter and wide face; the back
gearing is of wide face and coarse pitch;
the ratio of gearing is large and is so pro-
portioned that an even graduation of
speeds from the fast to the slow is
obtained.

The live spindles are made of hammer-
ed crucible steel with bearings large in
diameter and of good length, ground with

extreme care on special grinding machines -

and are true cylinders. The boxes in the
head are of the best quality of bearing
bronze with round seats, supported almost
the entire length in the massive head
frame, and are fitted into the head with
the same care as the running bearing, re-

sulting in the absence of vibration in the
work when taking the broad smoothing .
cuts which are a feature of these tools.

The tail stock is massive, has long
bearing on the bed, can be securely bolt-
ed when in use and has side adjustment
for taper work. The spindle is of large
diameter, and the tool steel centers in both
head and tail spindles are of large diam-
eter, fitted in long taper holesby grinding,
and are concentric with the spindles.

The carriage has long bearings on Vees
of ample size, giving extreme wearing sur-
face, and are gibbed to the outside of the
bed front and back. The compound
rest is sufficiently rigid to support the
tools, and the large size lathes are pro-
vided with double fastenings for the tool.
Angular feed to the tool slide can be
furnished if desired. The Taper Attach-
ment is so designed that there is no loss
of rigidity over the regular rest, it being
operated without the addition of the usual
supplementary cross slide.

The feed mechanism is also of very
massive -construction. Commencing at
he rear end of the live spindle is a nest
of six gears, any pair of which may be
operatively connected to the feed stud by
the medium of a sliding feather and rod,
giving three different pitches of screws of
the ratio %, 1land 2to 1, also of feeds
without changing any gears. At the out-
side of the head on sector plate the
change gears are arranged to compound
n any desired ratio, and the change from
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Draper Triple Geared 38 in. Lathe.

simple to compound gearing is made al-
most instantly, giving the operator six
pitches ‘of screws or six different feeds.
The sector plate with its studs and change
gearing is of such massive construction
that there can be no harmful motion un-
der the most severe duty. The lead
screw is of special steel made expressly
for screws, has high wearing qualities,
and the master screw from which they are
made is of acknowledged accuracy. These
screws are of large diameter, % " pitch,
and are splined for feeding purposes, the
thread being used only for screw cutting.
The apron is so constructed that all shafts
with heavy duty are supported in double
bearings with the gears between same,
The bevel gears are supported in sub-
stantial brackets and large quill bearings.
The pinions are all steel with bronze bush-
ings where running on steel shafts, and all
the gearing is of wide face and coarse
pitch. Clutches are provided to reverse
the direction of feed at the apron, thus
avoiding the shifting of bevel gears from
the proper mesh with engaging gear. The
cross and lateral feeds are operated by
the same friction, through the medium of
clutches. Pulling the friction hand wheel
forward away from the apron engages the
lateral feed, the reverse of this operation

engages the cross feed. The amount of
motion is such that each clutch is entirely
out of mesh with its mate before the
opposite pair engages. Advantage is
taken of this to combine with the open
and shut nut a very effective lock, pre-
venting the engagement of more than one
feed at the’same time. The Rack Gear is
constructed to be withdrawn from the
rack when the lead screw is in use. The
inner bearing of the rack gear is carried
close to the rack, and besides being in an
inner plate securely fastened to the apron,
is independently bolted to the carriage
directly above its point of engagement
with the rack. The range of screw
pitches is from 2 pitch to #¢ "’ pitch, and
the feed is from 1 pitch to & " pitch.
The bed is ‘of the box form, carrying
the guiding ways on the top and is open
at the bottom sufficiently to allow the
chips to drop through. It is much deeper
than has heretofore been the practice, and

‘the sides are tied by deep wide box braces,

making it very rigid. against deflection.

The features of the design of these
lathes, are the absence of curved outlines
and braces; straight lines being used
wherever possible and sufficient metal has
been used to gain great rigidity without
clumsiness.

Drops from the Editor’s Pen.

The out-of-date man is twin brother to
the lazy man.

He who imitates is usually lacking in
brains sufficient to initiate,

A man without ambition, like an engine
without steam, is stationary.
Market reports are guiding stars to
merchants who watch them.
—Canadian Hardware,
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About Flather Lathes.

DESIGNING

1e Flather lathes,

ae aim has been

o combine sim-

licity with effi-

iency. Every

art has been care-

ully studied and

asted for the work

required, and ample strength is provided

for all strains, no one part being made

especially large to the detriment of the

rest. Each part is made to coincide with

the others and produce in their combina-

tion the highest degree of stiffness,

strength, ease of manipulation and con-

venience of operation. The workmanship

is up to the highest state of the art and is

done in the most thorough manner it is

possible for the best workmen to do. All

machines are run, inspected and carefully

tested by special gauges and appliances
‘made for that purpose.

All lathes have hole through the entire
length of the head spindle. The 15~ lathe
has 1% " hole; the 24 " lathe has2/% ""hole;
other lathes in proportion. The patent
feed is an excellent arrangement for pro-
ducing readily a great range of feed, vary-
ing from ¥ “ per revolution to 500 revolu-

[

tions per inch. The new taper attach-
ment has fully proven that it will turn a
correct taper and has no back lash. All
movements and adjustments can be made
by the operator in the front of the lathe.

Among the special features are a new
and effective stop, quickly and accurately
adjusted; and a swinging table with studs
to held all the change gears out of the way
of chips and dust, but quickly accessible
for the selection of required gears. The
rack pinion on all lathes can be instantly
disconnected when the lathe is used for
screw cutting, so that if the friction feed
should be accidentally applied, no harm
could result,

The first illustration shows the 1901
Model 14 * Engine Lathe, which has been
designed to meet the latest requirements.
The head and tailstocks are fitted to the
bed with a V at the rear, and flat track in
front, permitting the cross bridge of the
carriage to be heavy and stiff. The spin-
dle has a 1" hole throughout, is made of
the best crucible steel and is accurately
ground. The centersare large, 1) " diam-
eter and 5% " long. The -carriage is
heavy and rigid, is gibbed inside and out
and has large bearings on the V'’s.

The lathe is furnished with rod and

/‘—’—

Plather & Co.'s 22 in. Lathe.
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" Flather & Co.’s New 1801 Model.

screw and has belt and gear feeds, which
are driven by a combination of gears en-
closed in a case, and by simply moving a
lever, three changes of feed can be had
with either belt or gearing. The racks
and pinions are cut from steel, and all
gears, studs and plat:s in the apron are of
steel. The lathe swings 15" over bed and
on a 6 foot bed will take 2’ 10 between
centers. The cross slide screw is protect-
ed from chips and is provided with gradu-
ated collars. This lathe will cut from 4
to 72 threads per inch.

The Flather lathes are made in a large
variety of sizes ranging from 14" to 28",
adapted for many purposes. The material
used in all of them is of the best quality
and carefully selected, and as the manu-
facturers have their own foundry, only
such combinations of iron are used, that
will produce strength, wearing quality,
smoothness and finish.

The following letter, just received from
Flather & Co., Nashua, N. H., givesina
concise form, some of their reasons for
claims of superiority:

‘‘We do not think there is enough atten-
tion paid by the buyers to the quality of
material put into the machine tools or ex-
treme carefulness in workmanship for
same,

By using soft castings the parts can be
machined, filed and scraped much quicker
than can be done when the iron is selected
for strength and close grain so as to finish
well, and as hard as it is possihle to work it.

It also makes quite a difference in a
machine where babbitt metal is used,
whether the GENUINE is used or some-
thing they call equally as good. When
the tools are in your store you cannot see
much difference as far as material is con-
cerned, but when in actual use ONE ma-
chine will be about used up when the
machine made of good material will be
nearly as good as new. We have been
very particular as to the Iron, Steel and
other materials put into our lathes and
they have always worn well. As a proof
of this we would draw your attention to
the fact that although we have made
thousands of lathes, it is seldom you find
one advertised for sale, while of some of
the other makes, you will see them adver-
tised in the machinery papers every week.”’

FLATHER & Co.
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The New Home of the Milwaukee Miller.

wJHE new shop of
Kearney & Treck-
er at West Allis,
Milwaukee,where
they now build
the ¢ ilwaukee”
Milling Machine,
isin many ways a
model one. It is
a large one-story building and is con-
structed with a saw tooth roof which pro-
vides it with an abundance of evenly dis-
tributed north light. Every part of the
shop is perfectly lighted and as a result of

The tool room is arranged with racks
and shelves and is separated from the shop
by wire netting. A tool room boy is in
constant attendance and the check system
is employed in giving out tools. The con-
cern manufacture a large quantity of their
own tools and have devised many ‘short
cuts and methods particularly adapted to
the comstruction of their machines.
The stock room is divided into two sec-
tions, one for reugh stock, steel, etc.,
and the other arranged with racks for
finished parts ready for asseinbling, The
pattern shop storage room is furnished

‘The Saw Tooth Roof.

both this and the management, there is a
conspicious absence of dirt and litter of
all kinds, which so often accumulates in
dark corners.

In addition to the machine shop proper,
there are separate departments for the
offices, pattern shop, pattern storage,
paint shop, stock room and engine and
boiler room All shafting throughout is
hung from the roof trusses and all line
shafts have friction clutches so that any
section may be disconnected when so de-
sired to make repairs or changes, or for
any other cause.

with numbered racks for the various pat-
terns after the approved method. The
paint shop is entirely enclosed so that no
dust nor dirt may be allowed to spoil the
finish of the machines. The offices and
drafting room are located in one corner of
the building and are very convenient in
their appointments. Artificial illumina-
tion is provided by incandescent arc lamps
and incandescent drop lights for each
machine. Current is generated by a
dynamo in the engine room. Indepen-
dent water supply is also obtained from
their own well, over which a large tank is
erected on a tower.
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A complete system of heating and ven-
tilating by the hot air system is installed
in the shop, the air being heated by pass-
ing over sets of steam coilsand distributed
by a large blower and sets of galvanized
iron flues. The same air is used continu-
ously, fresh air being taken in from the
outside to make up for what escapes

The firm of Kearney & Trecker form
the ideal combination for the manufacture
of machine tools, Mr. Kearney being very
proficient in machine design and Mr.
Trecker being an expert machine operator
and well posted on economical methods
of manufacture This does not imply,
however, that each are not well up in both

In The Shops.

through windows, doors, and other chan-
nels.

It is interesting to note that four Kear-
ney & Trecker millers are regularly doing
duty finishing parts for new machines of
their own class. One of them is the first
milling machine the concern ever builtand
has been running continuously ever since
its completion.

branches, but merely shows how the man-

- agement and work are distributed. Any-

one visiting the shop will not fail to be
interested and pleasantly impressed by its
order, neatness and the gemeral atmos-
phere of good will which seems to pervade
the works.

Steel Secrets That Are Lost.

HETHER India learnt her build-
ing arts from Egypt, or Egypt
hers from India, is not yet ascer-

tained, says a London newspaper. But,

whichever it was, Egypt excels in theart,

The imperishable mortar they had, of

course. They performed feats of engineer-

ing which we could not accomplish at the

present time—for example, the building
£ e f s

. L
. o o
. . 5

of the pyramids—and they could carve
hieroglyphics upon granite which can
nowadays only be touched by jewels. But
steel has been made which would probably
carve this granite. Japan had this secret
once, but has lost it now. But a drill was
on exhibit some time back, made from
this Japanese steel, which went -easily
through a standard file and was notdulled
in the process.— Canadian Hardware,
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Case-Hardening Coloring and Annealing Wlth Gran-
ulated Raw Bone.

To CASE-HARDEN WITHOUT COLORS

BIACK the work to
be hardened in a
cast-iron box.
i The box should
Al be of suitable size
/ [l for the work—for
§ screws ¥4 to ¥
M inches, or work
— i of similar size,
use a box about 4 inches deep, 4 inches
wide and 8 inches long, Put a layer
of Granulated or Pameacha Raw Bone
in the bottom, then a layer of work to
be hardened and so on until the box
is full within 134 inches of the top. This
space may be filled with old Bone that
has been used. Put on the cover and lute
with clay. In packing, be sure and keep
the work at least % inch from the sides
and ends of the box. Heat to a good
cherry red from three to four hours, accord-
ing to the depth of hardening desired.
Dump the whole contents in clear, cool,
soft water. ‘Delicate pieces should be
gumped in oil. For larger work use larger
ox and keep in longer.
In order to’'obtain the best results it is
necessary to employ a furnace that gives
and maintains a good uniform heat.

To HARDEN RoDs OrR RoLLS, LEAVING
" TENONS SOFT FOR RIVETING
Finish the pieces to the required di-

ameter, leaving a little extra length

for trimming, but do not turn the
tenons on the end or ends. Pack and
heat the pieces, but do not dump. Allow
the work to remain in the boxes until all
heat has passed off. On being taken from
the boxes the pieces are thoroughly an-
nealed with the outer surface carbonized
to a greater or less depth according to the
time they were in the furnace. After

turning the tenon, heat the piece to a

cherry and plunge into cold water the

same as to harden tool steel On remov-
ing from the bath the work will be found

to be extremely hard wherever the outer
surface has not been removed since car-
bonizing, but wherever this surface has
been removed, as in turning the tenon,
the softness of the original stock has been
preserved. If the stock is required in rods
for tenon, screw or similar machines .cut
in pieces as long as your furnace and pots
will take, carbonize and anneal as
described above. The finished work from -
these rods upon coming from the machines
s ready to harden, leaving such portions
soft as have heen turned or cut after car-
bonizing.

The principle of this method is that
only the carbonized portions will harden
when heated and chilled and as the car-
‘bon enters but a short distance the carbon-
ized surface may readily be removed, thus
leaving the original stock, which will not
harden, exposed to the action of fire and
water. The principle may be adapted to
a great variety of uses where hardness and
softness are required on the same piece.

When it is not practical to remove any
of the stock in order to remove the car-
bonized surface, the parts desired soft may
be protected by covering them with a
coating of fire-clay, thus preventing the
carbonizing of the stock at these particu-
lar points with the result that when
plunged in the cold bath they will remain
soft.

To produce colors the Granulated Raw
Bone must be thoroughly charred. This
can be easily and cheaply done by putting
it into iron boxes about 9x9x36 inches,
covering tightly and placing it in the fur-
nace at night, after the work has been
withdrawn. The remnant of fire and
heat of the retort is sufficient td char the
bone during the night. If, however, there
is much fire left, it must be partially dead-
ened, as the object is simply to char the
bone without burning it. If. smaller
boxes are used, they must be watched
and taken out when bone is charred. If
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there is sufficient oven room this can be
arranged so as to be done during the day.

While good colors can be obtained in
rather hard water, yet soft water will give
much better results. The bath should be
arranged as follows: Bring your water
pipe up through the bottom of the barrel
reaching about half way to the top; make
the outlet about six inches from the bot-
tom of the barrel; into your supply pipe
connect a pipe from an air pump so that
the air and water mix in the pipe and
come into the barrel together. When
dumping, have a running stream of water
and air flowing irito the barrel. Hanga
sieve. under the surface of the water in
which to dump the work. While the air
pump is not absolutely necessary, yet its
use-gives more satisfactory results. Run-
ning water is necessary if large lots are to
be dumped, as the water must be kept
cold. Small lots may be dumped into a
bath of still water. '

FOR ANNEALING WITH THE RAW BONE.

Pack the work to be annealed about
the same as for case-hardening, but
it is not necessary to keep the pieces
separate, using the bone that has been
burned a number of times until it is
almost white. Place in the oven and heat
until it is heated through to a cherry red.
As soon as the work has reached the re-
quired heat, stop the blast and if the oven
is not required for further work let the
boxes remain in the furnace and cool
down with the fire. Upon removing the
boxes from the oven, cover them with
warm ashes, old burned bone or air-
slacked lime, so as to retain the heat as
long as possible. Do mnot remove the
work from the boxes until all heat has
passed off. The more gradusal the cool-
ing the better the results.

[Courtesy of the Rogers & Hubbard
Co., Middletown, Conn.]

_The Evolution of Machinery.

T cannot be said of any kind of ma.
chinery or machine tool that it has
reached the point where improvement

'is impossible. New machinery and better
tools are being constantly added to manu-
facturers’ lists. They come and go with
increasing persistence, and what is a time
and labor-saver to-day is being suppli-
mented or supplanted without any regard
to dates. Inventive genius knows no
halt, and is in unbroken movement round
the orbit of industrial life. It cannot be
. boycotted, strangled, starved, or sun-dried.
In speed, accuracy of work and simplicity
of construction we have the ideal of in-
ventive ambition. Itisonly by retrospect
that we see the wide difference between
the old and the new. No industry has
been exempt from change or the spirit
of progress that is brooding over every-
thing. It presides at the loom and the
forge, and in mine and mill. In cutting
lumber and fashioning ironm, in stamping
dies and making spoons, and from the

building of a bridge to the manufacture
of a pill box, the use of improved machin-

ery and tools is everywhere visible. The

machinery industry is becoming one of

the great potentials of trade, and in the

exchange of the old for the new, we have

a business that is rounding out to large '
proportions. .

The manufacturer behind the times in
the use of improved machinery travels a
rocky road, not to fortune, but insolvency.
Machinery is rapidly displacing hand
labor and it will go on doing so till the
last spindle hums, and the last wheel
turns in the industrial world.

It would be well to remember in this
connection, that as the man who handles
a machine is the first to detect its short-
comings, in many cases he ought to be
the best able to suggest improvements.
What is wanted is more encouragement
in this direction. Many machine users
hold their peace in this matter, for the
suspicion or knowledge they have that
others would monopolize the benefits,
some of which at least he would be justly
entitled to. A more generous apprecia-
tion of practical suggestions would bring
its own reward. In some instances this
obligation is being recognized and with
goog results. It would be well for all
concerned if this practice was more com-
mon than it is.—Age of Steel.
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How to Use a Monkey Wrench.

November “Skop Talk:*’ Did you ever

stop to think whether or not you knew -

how a monkey wrench should be used?
If you haven’t so far, do so now. Which
way will canse the least wear and tear on
the wrench and reduce to the minimum
the possibility of slipping on the nut
(incidentally spoiling the sharp cormers
and skinning your fingers.)

In the accompanying illustration would

you push down on the handle or pull up,

and why?. We would like to hear from
our readers about this. !

More Answers:

W. S. Frazier & Co.

AURORA, ILL., Dec. 26th, 1901.

In perusing the answers to the monkey
wrench problem I find one correspondent
wants to pull up on the handle because
the greater strain is thus thrown on jaw
A, which, by reason of its shape, is better
able to stand it, while another likewise
pulls up because the strain is thus sus-

‘tained by jaw B which, being forged solid -

with the shaft, is the stronger.

B!

T

The difference in leverage suggested is
better shown by substituting for the hex,
nut a square one, If we agree with Mr.
Bay that the movable jaw is of the stronger
form, — which perhaps is a reasonable con-
tention,—then the pull should be down-
ward for the general good of the wrench,
—if a light one,—the relative amount of
strain on the jaws being indicated by their
points of contact with the nut.

=i

¢

I think, however, the handle should be
pressed in the same direction as that
traversed in placing the wrench on the
nut, because the tendency of movement in

the opposite direction is to pull it off.
This recalls the principle of the spanner,
which will operate ohly when pulled
against the work, and I think furnishes
the reason why most of us prefer to pull
down,—a fear of skinned fingers inciden-
tally, perhaps, having something to do
with it. '
E. S. FRAZIER.
BALTIMORE, Dec. 27th, 1901.

Having read the opinions of four prac-
tical men in reply to your query as to the
proper way of pulling the monkey wrench
as shown in your issue of SHorP TALK, I
would thank you to give me your opinion.
My experience of using monkey wrenches
is very limited, therefore, I am not in a
position to know which is the right way
when I have the opinions of four practical
men, each giving strong assertions why he
thinks his answer is correct.

Hoping to hear from you at your earliest
convenience, and thanking youin advance
for your reply, I am,

ALLYN A. GARDNER.

[Like Mr. Gardner, we ‘‘wanttoknow.”
EDITOR.]

MILWAUKEE, Wis., Dec. 29th, 1901.

Regarding that monkey wrench contro-
versy I must say that I will have to line
up with the pull down partisans by all
means. I had that hammered into me
pretty thoroughly when an apprentice, and
from practical experience I agree with
Messrs. Cosine and Roach. And they are
right about the finger skinning business
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also. I have a 12-inch monkey wrench
at the present time that I have had for at
least 10 years and it saw pretty hard
usage for several years. It is a good as
new and looks it, too, and all because I
tried to handle it properly and never
pulled up or used it for a hammer, and in
my opinion the last' is not as bad as the
first.

I believe that 99 out of every 100 good
machinists pull down on the 'wrench as
shown. Iam, however, open to convic-
tion and if I am wrong I will admit it.
In pulling down on the wrench you are
pulling the wrench onto the work and
keeping it there with no effort, while in
pulling up you are not only pulling the
wrench off from the work, but in doing
so cause it to sliprepeatedly and spoil both
jaws of the wrench, take more time, can-
not set up a nut as tight, and cuss more
overit. Take a pipe three feet long and

° put over the handle of tie wrench so as
to give more leverage. Try it on some-
thing solid and I think you will find that
in pulling up you will bend the back of
the wrench and put it out of commission,
"while if you pull down you will notinjure
the wrench a particle, and whatever you
are pulling will probably move.

E. D. GARFIELL.

ATLANTA, GA.,
The writer believes there would be few
practical men of long experience to advo-

cate pulling #p on handle of monkey.

wrench as per cuts given in November and
December numbers, He thinks, too, that
the difference in strength between the
stationary and movable jaw plays very
- little part in the question, and the direc-
tion of power applied on the handle im-
material so far as the jaws are concerned;
but in pulling down on the handle or
lever, the lever is thoroughly braced by
the movable jaw and adjusting screw, and
should there be any spring in the lever it
"tends to make the jaws of the wrench hug
the nut closer,while the opposite is the case
from power applied to the handle or lever
n the opposite or ‘‘up” direction, the lever

is not stiffened or braced by anythingand
any spring in the lever tends to open the
jaws of the wrench causing it to slip on
the nut. I have written to the Coes
Wrench Co., who have produced a most
excellent monkey wrench and no doubt
have given deep study to every strain on
one, for an expression on the subject;
should they favor me with a reply I will

give you the benefit of it with pleasure.

Jos. S. Cook,

LoriNG CoEs & Co.
WORCESTER, MASS.,

We have received two numbers of SHoP
TALK for November and December for
which you have marked the article, “How
to Use a Monkey Wrench,’”’ and we are of
the idea that you wish us to answer some-
what in detail. :

Supposing the handle to be in the posi-
tion of the cut shown, it should be always
used as your correspondent says, with the
power applied to the handle in the direc-
tion of the upper arrow. We regret that
you have not gone more fully into the
faults and abuses of the old wrench.

In our new wrench which we expect to
market soon, we have wholly eliminated
the weak features and have added new
ones which you will appreciate when you
see the model or a new wrench. In de-
tail: we have placed the line of the thrust
from the jaw to bolster lug further from
the bar, thus making the support of the
moving jaw much greater, The fault of
the old wrench which this move does
away with, is that the hold on a hex.
nut is insecure, owing to the pressure
being applied bekind the center line of the
bolt. The moving of the line of support
outward from the bar will in a great meas-
ure obviate this, providing the nut is not
too large for the wrench. This is a point,
too, which should be comsidered, With
the old square nut, there was little danger
of turning off corners, but with the hex.
nut, a wrench can be used to better ad-
vantage if it is not more than half opened,
or in other words, use a size larger wrench
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for a hex, nut than for a square one of
the same diameter.

We have also done away with the groove
in the face of the bar, which has hereto-
fore held the head of the screw.

This makes the barstronger and removes
" a cause of sticking from dirt wedging be-
hind the head.

We have patents which gives the handle
frame about 50% stronger than any cast
handle heretofore made, and making it
almost impossible to cripple the Zandle by
using a pipe extension.

We also add new finishes, shapes and
other details, We expect our new wrench
to stand 30 more applied strain in any
direction than any other wrench made.

LoriNGg Coes & Co., Inc.

THE BILLINGS & SPENCER, CO.

HARTFORD, CONN.
Reﬁymg to your favor of the 3rd, in
reference to the article, “How to use a
Monkey Wrench,” in “Szop TALK" of

December, 1901, would say that the pro-

per way to use the wrench is to ‘‘Push
Down,” and the way to ruin the useful-

SHoP TALK 15

ness of the wrench in the shortest possible
time is to ¢*‘Pull Up.”

Our reasons for the above statement are
that (referring to the enclosed sketch)

the reliability of the wrench depends
wholly upon the part “A” being firmly
and securely held in its proper place. In
the ordinary monkey wrench the most
essential feature is the ability of the bar
“B” to withstand a bending strain. If
you ‘‘push down’’ the bar is re-inforced
by the sliding jaw and the adjusting
screw, which are fundamentally held in
place and supported by the part “A.”
If you.‘‘pull up’’ there is no support to
the bar, and if the bar is bent, the part
“A’’ is drawn away from its support of
the adjusting screw and consequently the
jaw slips away from its work, the utility
of the wrench being thereby destroyed.

. F. C. Billings, Supt.

(See December SHOP TALK for other
opinions. —Editor.)

A Planer-Miller.

HE Farwell Milling Machine shown
on page 16 is designed to be used in
" combination with planer and meets
the demand for a machine tool of wide
range.
~ When a casting is set ready for work,
the more surfaces that can be finished
without removing it, the better, especially
when much time has been taken in setting
it. This combination can be adapted to a
large variety of work. Be ides plain,
vertical and horizontal milling, the spindle
may be driven in an angular position. By
using a boring bar, horizontal boring can
be accomplished. Vertical boring is also
done with the machine by using a travers-
ing head. It will be seen that by this ar-
rangement, planing, milling and boring

can be done on a casting at one setting
and much time saved and greater accuracy
secured. For instance: A large flat cast-
ing can be planed or milled off and several
circular T slots or holes bored out at one
setting.

The Milling Head is swiveled to thesad-
dle which allows it to be used in any posi-
tion, vertical, horizontal or angular. The
Table Feed Mechanism allows the opera-
tor to change the planer table from plan-
ing to milling speed and vice versa, in-
stantly. The saddle and bracketare made
special and as the machiné is built in
three sizes it can be attached to any
planer. Accompanying cut showsa No.
2 Machine, vertical spindle at work.

Catalogue will be sent on request.
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The Farwell Miller on Planer.

(Page 15)

Eight-Spindle Multiple Drill.

HIS machine not only saves time
by drilling a number of holes at
once, but saves a great deal of time

in not having to move the work from oune
hole to another. It also saves all the time
of clamping the work to the table, neces-
sary with a single spindle drill, but not
necessary with a multiple, as one drill
balances another. (See cut page 17)

Spindles are adjustable in the head, and
are instantly clamped by tightening one
nut; each is fitted with ball-thrust bearings
and hardened steel collars,

Vertical adjustment is provided inde-
pendently for each drill, so thatall can be
made to strike the work alike. The head
has an automatic feed, with quick re-

turn, and is balanced by a counterweight
inside the column.

This machine can be furnished with 6,
8, 10 or 12 spindles, and arranged to drill
holes very close together to suit special
requirements,

The drills are heavily double back-
geared inside the bead, making them of
ample power for the severest classes of
work. The machine is of a heavy pattern
throughout, designed for heavy work, and
will be found particularly useful for drill-
ing holes in steam engine cylinders, steam
chests, and flanges of valves, fittings, etc.
The gearing is all of steel.

A reversing counter shaft can be provided
at a slight additional cost, by means of
which a number of holes can be tapped at
one time.
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8 Spindle Sensitive Drill.

See Page 16.
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A Huge Slicing Lathe.

OMETHING new in the way of a
lathe, designed and built by Israel

H. Johnson & Co., of Philadelphia,

is shown in this illustration. It is called
a Slicing Lathe, and is intended for cut-
ting up steel ingots into slices for making

three in front and three behind, which are
fed in simultaneously. The capacity of
the lathe is 52 ** swing and it weighs, com-
plete, 100,000 pounds.

By this method of cutting up long
ingots into stock for steel car wheels there

‘That famous Slicmg Lathe,

fully built throughout, as may be seen by
the quadruple back geanng and massive
proportions.

On account of the wexght of the work
to be revolved, and the great strain upon
it in cutting, entire dependence is not
placed on the centers to hold the heavy
ingot, but it is attached to face plates at
both head and tail stocks, and the tail
spindle is constructed to revolve in bear:
ings, with the work. There are two car-
riages, each carrying six cutting-off tools,

The machine is most power-

is much less waste of material from the
end of the ingot than where each piece is
cast separately.

The Johnson Co. are well known for all
their sizes and styles of lathes, particularly
those of the larger swings intended for
extra heavy duty such as forge work,
heavy engine work, etc. They build
nothing but lathes, and have always main-
tained the high standard of material and
workmanship, which has gained them
such an enviable reputation in that field

Cutting Steel by Means of the
X-Rays.

N extraordinary method of cutting

steel is that of Prof. Merkel, of St.

Louis, Mo. The inventor, by tak-

- ing a bar of steel, covering it with lead,
leaving a narrow opening and exposing
it to the X-rays, takes the temperout that
particular space. On the softened  spot

he puts some fresh blood (to be renewed
from time to time) and letsa weak elec-
tric current pass through the same In
about 24 hours the plasmodia will have
decomposed about three to five-sixteenth
of an inch of the iron. It only takes a
few weeks to bore cannons after this
methods.
—Electricity.
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EDITORIAL
~ || SHOP, TALK

Xs

this number
HOP TALK”
firmly footed
a subscription
sis.

't is an entirely
»arate part of

our business.
Although pub-
lished at our private expense, we permit
. other houses to share our advertising

columns.
And, while considerable space will be

devoted to articles descriptive of the many
splendid machine tools carried by us,
these articles will be at the same time, of
real value and of considerable importance
through their instructiveness.

&

Much original matter will be published.
Manuscripts submitted to the editor will
be carefully read and, if available within
the scope and limitations of this journal,
be liberally paid for on acceptance. Sim-
ple things like the ‘‘Monkey Wrench
Problem’’ (too simple for the more pre-
tentious technical journals) are desired—
yet abstruse technical thesesfree from the
“‘dry-as-dust’’ charge are wanted equally.

We trust that our.new typographical
dress will please our readers.

At fifty cents a year ‘‘SHoP TALK”
should be unmiversally considered the
cheapest proposition in the field of me-
chanical literature.

HE Draper triple back geared lathe
can take a mighty big chip. If
you don’t believe it we can show

you a photograph, or better still, a chip.

A~
QUL

UCH big chips don’t come off a
Flather lathe, but oh my, how long
they will keep coming after you once

put a lathe in your shop.

QU

HEN drill chips begin to come up
small and fine around your drill,
it’s time to visit the drill grinder.

The job will be done sooner and better.

AVE you seen the chips from a
Fellows Gear Shaper? They're
wedge shaped, the thin end of the

wedge forming the finished portion. They
are cut off not pushed, owing to the top
rake of the cutter. That’s one reason the
job looks so well when done.
QUo
OUR Oliver Wood Trimmers are the
pattern makers delight. They slice
a thin clean chip in any direction
from his block, leaving a better and truer
surface than a plane can give.
NONQU
Read “Shop Talk” for shop talk.



20 v SHoP TALK

ETAILS of the
pension system
for the 30,000 em-
ployes of the
American Steel
and Wire Com-
pany were made
public a short

: time ago by offi-
cials of the concern. There is one unique
feature in the plan. All employes who are
put on the pension list agree that they will
be ready at any time to answer a call from
the officials of the company and give ad-

vice regarding the workings of the depart-.

ment they were once connected with. The
system will be maintained by the income
of a fund which has been set aside by the
company. The distribution will be in
charge of a committee and board of arbi-
tration. Any man disabled, though only

on the pay rolls one day, will be cared

for. There will be retirements for age
also.

Plans have recently been completed for
an addition to the present shop of the
Berlin Machine Works at Beloit, Wiscon-
sin. The new building is to be 200 feet
square, and will be used as a machine
shop. It is to be one story high and will
have a saw tooth roof. Several new fea-
tures will be introduced into the roof,
such as elevating one half of it sufficiently
to accommodate a 25 ton traveling crane.
Space will be provided for loading directly
on cars at one corner of the shop, by
omitting the columns and spanning the
distance with an extra truss. Shafting
will be hung directly from the roof trusses.
Nimmons & Fellows, of Chicago, are the
architects,

After a long conference the Sheet Metal
Manufacturers’ Association and the Sheet
Metal Workers’ Union in Chicago have
reached an agreement, and the long war
between them isat anend. The workmen
are conceded 42% cents an hour. Con-
tractors cannot employ nonunion men ex-
cept when the union cannot supply mem-
bers of the organization. Car fare in
excess of going to and from home and the
shop where employed will bz paid by em-

ployers. The union will withdraw from
the Building Trades’ Council. All strikes
are declared off.

J. Thompson & Sons, of Beloit, Wis,
expect to move to their new and modern
shop at South Beloit, Ill., some time this
month.  They will only move the foundry
and machine shop at present and will
build the Lewis gas engine in their new
quarters, retaining their implement manu-
facture in the old shop till next summer.
Power will be supplied by several large
size gas engines until the complete tran-
sition from the old shop is made.

The American Locomotive Company
recently turned out from the Schenectady
plant the largest locomotive ever built. It
is of the decapod type and weighs 275,000
pounds. It has ten driving wheels and
will be used on the freight service in the
mountain districts on the Atchison, To-
peka and Santa Fe road.

The McCormick Reaper Works, Chica-
go, have commenced to equip some of
their machine tools with electric drive,
and though the change will be gradual,
they expect, after a time, to have most of
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those tools in the machine shops which
are adapted to that form of drive, fitted
with electric motors.

Ingenuity Versus Laziness.

WRITER in an English engineer-
ing magazine recently made the
statement that American workmen
were the laziest people he had ever seen,
referring particularly to machinists and
those employed in like trades. On first
reading, such a criticism seems unjust and
harsh, but a complete study of the article

referred to shows that it was meant in a-
kindly sense, and was in reality a criti- "

cism of the English workmen for whom
the article was intended, hence it must be
received in the spiritin which it was given,
as a compliment to the American work-
man. The writer stated that an American
workman, instead of going blindly and
unthinkingly about his work, was con-
stantly scheming to get some device which
would do the work for him, so that he
might sit down and think and scheme
about what he was doing, while the de-
vice or contrivance attended to the actual
mechanical manipulation.

Yankee ingenuity is proverbial, says
Mines and Minerals, and whether we as-
cribe as the incentive of this ingenuity
laziness an the part of the Yankee, which
leads him to deviseschemes and apparatus
which will do his work for him, or a fer-
tile imagination and keen powers of per-
ception, the result is the same, viz, an
extremely ingenious and thoughtful body
of workmen, who are second to none in
originality and in constructive skill. We
do not mean that they monopolize these
facilities, but the intensity and freedom
of American life seem to peculiarly
develop a man along these lines, and much
more strikingly than is the case abroad,
where he is decidedly hampered by prece-
dent and class distinction.

A recent Awmerican writer upon indus
trial subjects stated that he had a con-
tempt for the man who made a mule of
himself in the accomplishment of heavy

labor and did not try to devise some
method to relieve himself of the burden
of doing things by mere brute force.—
Modern Machinery.

PATENTS.

CAVEATS, TRADE MARKS,

COPYRIGHTS AND DESIGNS.
Send Your Business Saves Time,
Direct to Costs Less,
Washington. Better Service.

My Office close to U. S. Patent Office.

PERSONAL ATTENTION CIVEN.
21 YEARS’ PRACTICE.
Book ‘‘How to Obtain Patents,’ etc,, sent free.
E. G. SIGGERS,
918F St.,N.W., Washington,D.C
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pany has been awarded the contract for

the bridge superstructure of steel. The

great bridge across the Ohio River will

cost for erection nearly as much as the

structure across the Monongahela River

in Pittsburg—about $1,000,000. The

American Bridge company will erect the

steel superstructure of both. The length

of the Ohio River bridge over all will be

greater than that of the Monongahela

River bridge. The Ohio bridge will have

three spans besides the cantilever, which

will be a clear span of 650 feet, not being

as great as the cantilever of the Monon-

gahela structure. The Ohio bridge will

stand, however, as the second greatest can-

tilever structure in America, these two

steel waterway spans of the Wabash road

being only overshadowed by the famous
Firth of Forth bridge in Scotland.

The Submarine Signal Company, of
Boston, finds that the blows on their sub-
marine bell, striking in the upper harbor,
cause vibrations in every vessel in port.
An experiment was made to learn if the
sound from a bell could travel from one
side of the harbor to the other, passall
obstructions, and pierce the thick sides of
an ocean liner so that the sound might be
received in some part of the steamship.
The company’s barge, Sea Bell, with strik-

ing apparatus, was stationed at the New
England docks and representatives of the
company stationed themselves in the shaft
tunnel of the Cunard steamship Ivernia.
The signals not only pierced the Ivernia,
but came so freely that even its-direc-
tion was apparent.

The Krupp cannon foundry is preparing
the greatest individual exhibit in the his-
tory of expositions for this year’s West-
phalian arts exhibition, which opens at
Dusseldorf in May. This will be the first
display arranged by the great cannon
builder since the Chicago World’s Fair.
It will cost more than 5,000,000 marks
($1,190,000). The exhibit will be replete
with types of monstrous war weapons, the
chief of which will be the 30} -centimeter
coast defense gun, built for the imperial
fortification board. At one end of the
Krupp pavilion will be the prow of a Ger-
man battleship bristling with guns.

Guglielmo Marconi has announced that
he has received wireless signals at St.
John’s, N.F., from his station on the
Cornwall coast 1,740 miles distant. The
signals consisted in the transmission of the
letter “‘S” a number of times, according
to the arrangement previously made with
his electrician in the Poldhu station.
Some people are inclined to be skeptical as
regards the authenticity of this perform-
ance but Sig. Marconi asserts it to be a
positive fact.

The commission appointed by the Su-
preme Court to consider the advisability
of extending the New York rapid transit
system by a tunnel from the City Hall to
the Battery and thence under the East
River to Brooklyn, regardless of the con-
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sent of abutting property owners and in
accordance with the plans of the Rapid
_Transit Commission, have reported in
favor of the plan. The Commissioners
are in favor of the two-track tunnel to the
Battery, because a four-track tunnel would
be too expensive for the city at present.

The Navy department has taken the
initial steps toward the adoption of wire-
less telegraphy as a means of signaling be-
tween warships at sea. Rear Admiral
Bradford of the bureau of equipment has
asked that the armored cruisers of the
Pennsylvania class have their masts and
rigging so arranged that the wireless sys-
tem can be introduced. It isintended to
get test sets of instruments of the various
wireless systems now being operated, " in-
cluding the Marconi system.

A Clever Tool Holder.

HE “O. K.” Tool Holder possesses
peculiar advantages, and advantages
that make it especially useful when

it is necessary to change tools often. All
shapes of tools in common use are furnish-
ed with this holder instead of one special
shape asis usually the case. Any of these
tools can be removed from the holder and
another substituted without disturbing
the holder when once placed in position
on the lathe or shaper. This change can
be made instantaneously, making a time
saving of no mean moment.

The holder is so constructed as to hold
the tools as firmly as though they were a
portion of the holder itself, and a quarter
turn of the handle serves to release the
tool and allow another to be inserted.
These tools are drop-forged from the best
quality of Jessop tool steel and are accu-
rately ground for clearance. Any tool
can be furnished promptly and at a price
less than the cost of redressing and grind-
ing an old style tool.

This holder is, as the name implies, just
exactly right.

Are you
Interested 1n
~Automobiles?

If so, send 25 cents for a three
months’ trial subscription to

AUTOMOBILE
—N E W §=

85 FIFTH AVENUE,
CHICAGO, ILL.

The best Automobile Monthly published

SUBSCRIBERS WANTED TO

SOCIAL SERVICE

A MONTHLY MAGAZINE DEVOTED TO
SOCIAL AND INDUSTRIAL BETTER-
MENT AND IMPROVING THE CONDI-
TION OF THE EMPLOYED,

SocraL SERVICE is a Record of All Industrial
Movements throughout the wor'd. The Indus-
trial Facts, Statistics and Comments it prints
from month to month cannot fail to be of inter-
est to the .

Vast Army of Employers and Employed

America is already the greatest industrial nation
on earth, and is rapidly increasing in this lead.
SocraL SERVICE will tell from month to month
how this great industrial battle is being won in
Europe and America. Kvery man, woman and
child in the country should be educated in indus-
trial betterment and in the great social prob-
lems now agitating the world. Write us your
experiences and give suggestions for extending
our subscription list. Write for sample copies.

SUBSCRIPTION TO SOCIAL SERVICE
ONE DOLLAR—ONE YEAR

PUBLISHED MONTHLY BY
LEAGUE FOR SOCIAL SERVICE

287 FOURTH AVE. NEAR 23D ST, N, V.

Special: Arrangements made with Agents and
Canvassers. Generous Commissions.

JAdvertising Department: 287 4th Avenue, N Y.
Address: Managing Editor.
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The Practical Gas Engineer, by E. W.

Longanecker, M. D., 106 pages, ¢% % 7.
inches, cloth, $1.00. Published by the author
Anderson, Ind.

Intended as an aid to the prospective
purchaser of gas engines, the man who runs
them, or anyone wishing to post himself
on the management, care, operation and
selection of a gas or gasoline engine The
book deals with the construction, equip-
ment and operation of the gas engine,
gives the principal gas engine troubles
which are ordinarily encountered, and
their remedies, and general information as
to starting, testing, etc. The subjects are
handled with an entire absence of the
theoretical, and practical questions treated
from a practical point of view. Itisa
decidedly instructive book for anyone at
all interested in gas or gasoline engines.

The Thompson Blue Book on Advertising,
6x9Y{ in., 286 pages, cloth, published by J.
Walter Thompson Co., New York.

An elaborately gotten up book on ad-
vertising in general and the Thompson
Agency in particular, with lists of the
leading daily, weekly and monthly pub-
lications of all classes, together with

much information about each periodical. -

It is a useful book for advertisers.

The Christmas number of “Disxie” is
unusually good. The industrial develop-
ment of the South in the first year of the
new century has indeed been wonderful —
an advancement without a parallel in the
history of this or any other section and of
such magnitude as to make it difficult for
even the combined efforts of all the in-
dustrial papers to keep the public fully
informed. It is, therefore, not attempted
in this: issue of ‘“Dixie” to completely

cover all phases of the situation, but
merely to supplement its work during the
year by offering some reliable information
concerning the developments that are at-
tracting the greatest attention.

The December number of “Zhe Trade-
mark Record’’ is another specially good
one. A dozen or more specially written
articles tell of the year’s progress at home
and abroad, of various phases of patent
and copyright law, of inventions, etc.,
make it a valuable number for reference.

A handy pamphlet on ‘‘How to obtain
Patent, Caveat, Trade-mark and Copy-
right Protection, with Decisions in Lead-
ing Patent Cases,”’ is published by E. G
Siggers, of Washington, D. C. The pam-
phlet contains, among other things, a map
of Washington, and is replete with valu-
able information tQ inventors. A copy of
it can be obtained free of charge by ad-
dressing E. G. Siggers, 918 F Street, N.
W., Washington, D. C.

The holiday issue of Farm Mackinery,
contains a number of illustrations of Men
of To-day and their Homes, which are
very handsomely gotten up and a great
credit to Eli.

Farm I'mplements’ holiday number illus-
trates Minneapolis’ new implement dis-
trict and warehouses, and the officers of
the National Association of Agricultural
Implement and Vehicle Manufacturers.
Advertisers seem to consider it a good
medium.

The Age of Steel announces its 44th
anniversary with a special number con-
taining many interesting articles covering
large field of sub jects, all attractively
illustrated.
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In the first number of its new volume,
Modern Machsnery starts several series of
articles of interest to machinists and ma-
chinery men in general. Several promi-
nent engineers and manufacturers are also
contributors.

The Implement Tyade Journal devotes
several pages of illustrations to the Job-
bing Houses of Kansas City, and quite a
space to Oklahoma, showing typical
scenes in the land of homes.

—

Non-Explosivs Boilers.
FEATURE of a new steam engine
exhibited at the Glasgow exhibition
is a “‘non-explosive”’ boiler, which
is built upon a new principle. Theessén-
tial point is the reduction [of the water
space to the smallest possible limit, and
the retention of large reserve steam power
by the use of copper slabs as heat reser-
voirs. The slabs are placed in the furnace
and their outer surface exposed to the hot
gases. The feed water, having been pre-
viously heated in a cooler part of the boiler,

is forced by a pump into passage in the

copper slabs, provided for the purpose,
where itisinstantly transformed into steam
According to the inventor, should any
sudden demand for steam arise, it is only

necessary to force in more water, the heat .

stored in the copper slabs being sufficient
to evaporate the required larger amount,
—Exchange.

Sound Transmission via. Arc
Lamp.

MEMBER of the facualty of the

Mascow Imperial Technical Schooj

recently discovered, says a Russian
paper, that a microphone, when attached
to an electric arc lamp by wire, will trans-
mit sounds through the medium of another
electric arc lamp. Repeated experiments
were made, in which the two lamps were
separated by a thick wall. The inventor
read in a low voice a lecture on his dis-
covery, and his words, spoken into the
microphone, were comfortably auditable
in the next room. — Exchange.

5
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Are you willing to ven-
ture a quarter for a three
months trial subscription to
THE GENTLEMAN’S Maga-
ZINE and get your money
back if you don't like it?

Nothing like it ever pub-
lished. Tells of his cloth-
ing and fashions, his den,
his sports, games, pipe and
glass, books, manners, etc,
with stories, business arti-
cles and lighter matter.

Dollar a year.
Quarter for 3 months.
Dime a copy.
Cheaper in clubs,
Agents wanted.

THE GENTLEMAN’s MAGAZINE,
180 Monroe St., CHicAGO.

JUST OUT! PRICE, $1.00
The Practical Gas Engineer

A manual that tells what a Gas or Gasoline
Engine is. How to purchase one. How toinstall
it. How to operate it. How to care for it.

‘What to do when it gets stubborn, In short,
just how to handle it successfully, all about it.

It is a complete, plainly written work, con-
taining the practical points needed bé a fur-
chaser, owner or operator of a Gas or Gasoline
Engine,

By Dr. E. W. Longanecker, a gasoline engine
expert of ten years experience, now secretary
of one of the largest gas engine factories in
America.

144 pages, neatly bound in cloth, Sent by
mail, rost paid, to any address, upon receipt of
price, $1.00.

HILL, CLARKRE ®&. CO,,
14 South Canal Street, Chicago

“Shop Talk” s0c a year by subscription.
5¢ a copy on news stands,
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This department is intended to help the good man who wants a geod job, and the good :Iw)'
with a good job for a good man. Thereis no charge for the service.

In making your wants known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.

We shall act with the utmost impartiality in every instamce; no favoritism meed be expected ;

nordo we ask or expect favors. We wish to make

a means; nothing more or less.

SHOP TALK really valuable to everybody—this is

Applicants for positions showuld state age, whether marvied or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why oxt of 1t or wishing to
leave, if wiliing to-go to any part of the country, wages last earned and expected, references, etc.

Employers should specify very particularly what the mamn is wanted for, what wages they wish to

pay, and highest limit under necessity.

Opening No, 8,—Chicago—Young man as city
salesmarr for machine tools. Must be a hustler
and have good references, :

Hill, Clarke & Co., Chicago.

Application No. 2{.—Superintendent of ma-
chine shop; applicant is personally known to
this office and can be strongly recommended.
Address Hill, Clarke & Co. (for G. B. C.),Chicago.

Application No. 25—Electrician—Young man,

19, with manual training "and working experi-

ence, desires position as assistaut electrician in

Chicago or Milwaukee or vicinity; references.

- Address G. F. B,, care Hill, Clarke & Co., Chicago.

Application No. 26—Mechanical "draughtsman;

graduate Manual Training School; holding posi-

tion; prefers situation in or within 100 miles of

New Haven, Conn. Address G. S. E., care Hill,
Clarke & Co., Chicago.

NOTICE—*'Help Wanted" and “Situations Wanted" advertisements will be published under
this heading, with address of advertiser (so that replies may come direct) at the rate of ten cents peyr
line, a line averaging about fifteen words. Advertisements with replies to come in our care will be
published free of all chasges including corvesponding with the interested parties.

The Metric System.

ONSUL HAYNES, of Rouen, says
that the metric system is to-day
compulsory in twenty countries,

representing more than 300,000,000 inhab-
itants—Germany, Austria-Hungary, Bel-
gium, Spain, France, Greece, Italy, Neth-
erlands, Portugal, Roumania, Servia, Nor-
way, Sweden, Switzerland, Argentine
Republic, Brazil, Chile, Mexico, Peru and
Venezuela-—and advises American export-
ers in dealing with any of these countries
to adopt the system.

77HE PUBLISHERS OF

SHOP TALK

desive capable, enterprising

Advertising and
Subscription Canvassers

Libeval arvrvangements will be made with the

proper parties
Address Business Manager
of SHOP TALK
14 South Canal Street CHICAGO
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TO EXCHANGE

Small Advertisements will be published in this d.

artment at the rate of ten cents for each

e,
15 words (or fraction thereof). If desired, answers may {¢ addressed in care of Hill, Clarke & Co.

without further cost. B

FoRr SALE—I1? in. Pipe Machine—One ‘Curtis &
Curtis 12 in. Pipe Machine that will thread pipe
from 2% to 12 in. in diameter. It is not often that
a machine of this class is on the market, second
hand. Address Hill, Clarke & Co., Boston.

FoR SALE—One Johnson Engine Lathe, 80 in.
swing, 24 in. bed, complete with compound rest;
built by I. H, Johnson, Jr. & Co., Philadelphia.
Owned by a customer who made a mistake in
size—he needed a larger one. It is a standard
lathe, just completed and ready for shipment.
Address Hill, Clarke & Co., Boston.

FoRrR SALE—One second-hand 4horse power
Gasoline Engine, complete with pipe fittings

etc.; in good condition, Price, f. 0. b. Chicago

$150.00. Bargain. Hill, Clarke & Co., Chicago

FOR SALE—One Pawling & Harnischfeger
horizontal Double Post Drill, with 7 feet vertical
movement; table 48x60 inches, 15 feet of track;
good condition. Hill, Clarke & Co., Chicago.

For SALE—Clough Vertical Milling Machine
with Slotting attachment. Table 20 in. long, 7 in
wide; movement 12 in. lengthwise, 6 in. cross
wise, 18 in. vertically; capacity up to 3 in. mill
heavy cut, up to 1% in. mill light cut; weight
800 1bs, Ordered by a customer whose work
demanded heavier machine, and now offered at
a bargain. In first-class condition. Hill, Clarke
& Co., Chicago.

Scrap Pile.

N a recent issue of the /ron Trade Re-
view, a correspondent gives some
drawing-room kinks that will be of

general interest to shop men:

I got into a drafting-room recently and
found what a friend of mine calls a left-
handed job. It seems that a tracing had
in some way gone astray - lost or de-
stroyed beyond recovery—and there was
nothing in sight but a blue print or two
as souvenirs of the departed. A drafts-
man took one of the blue prints, stretched
it out on the board, and followed the
lines and lettering with drawing ink of
the waterproof type. The blue print was
then allowed to dry for a short time to
maRké sure that there was no moisture
about the work when the next process was
taken up. This consisted in the prepara-
tion of a bath of soda and water, The
print was immersed in the mixture and
the black lines soon stood out prominent
against the bleached background.

There is one jnstrument that the drafts-

man purchases with no great amount of
pleasure because it is seldom needed on
average work. I refer to the beam-com-
pass. The drawing of large arcs and cir-
cles comes along once in a while and the
borrowing of the necessary tool is not
pleasant; on the other hand it looks like
extravagance to invest so much money in
something that is rarely used. An engi-
neer, who occupies an enviable position
in his profession, has occasion now and
then for the use of a beam-compass. He
has no elaborate outfit for the job; a slen-
der wooden rod, two pieces of cork, and
the needle and pencil legs borrowed from
another pair of compasses. The cork
pieces fit on the rod and needle and pencil

" legs pass through the corks at right angles

to the rod. The elasticity of the cork has
enough grip to cling closely to the parts
and at the same time permit ready ad-
justment of the tool. The material, wood
and cork, is at once cheap and light.
Given the same amount of skill it is
capable of doing just as good work as a
much more expensive outfit.—Drxie,
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Some are new machines that we own cheap, or are special machines not reguired by every shop,

and which, rather than keep standing on our
faster-moving machines.
through the divers exigencies of business.

oors, we are willing to sacvifice to gain the room for
Others are second-hand machines -wlllcf

we have acquired in trade and

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as

not, absolutely unmatchable.

LIST OF SECOND-HAND TOOLS IN CHICAGO.

SECOND-HAND LATHES
One Perkins Lathe, 17°x3, Hollow Spindle,
Power Cross Feed.

One Fitchburg Lathe. 156°x6'.

One Blaisdell Lathe, 183°x5'.

Two 19°x6' Eddy Lathes.

One 14” x§' Engine Lathe,

SECOND-HAND DRILI, PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Dnill, with 7-foot vertical movement,
table 48°x60°, and 15 feet of track, good
condition,

Omne 2-Spindle Slate Sensitive Drill.

One 2-Spindle W. & R. Sensitive Drill.

SECOND-HAND SCREW MACHINES.
One No. 8 Pratt & Whitney Screw Machine with-
out wire feed, friction back gear. .

One ll;lo.l Pratt & Whitney Sorew Machine, plain

ead.
One ¥ Wells Bros. Automatic Screw Machine.
One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.
One Eo.% Bardons & Oliver Turret Machine, plain
ead.

SECOND-HAND SPECIAL CAR BUILDERS
MACHINES,

One Berry & Orton Tenoner.
One Berry & Orton Wall Saw.

SECOND-HAND SHAPERS.

One 12° Heavy Shaper.
SECOND-HAND PLANERS.
One 36°x86°x12' Wood & Light Planer.
One 80°x80"x8' Whitcomb Planer.

SECOND-HAND GRINDING MACHINES.

One 24" Bridgeport Water Tool Grinder.

One 38” Springfield Water Tool Grinder.

One Diamond Face and Hole Grinder.

One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24 Hodge Railway Cut-off Saw.
One No. 2 Houston Mortiser.
One Medium size Mortiser.

SECOND-HAND SUNDRY MACHINES.
One 2* Hurlbut & Rogers Cut-off Machine.

One Putnam Bevel Shear.
One No. 2% Pratt & Whitney Cut-off Machine.

NEW AND FIRS7-CLASS TOOLS IN CHICAGO

NEW BRAINARD AND OTHER MILLING MACHINES.
Write for Special Circular.

NEW TURRET LATHES.

One No. 4% Bardons & Oliver Screw Machine,
2-step cone, wire feed.

One Bardons & Oliver No. 15 Brass Lathe, with
friction back gears and set over turret.

NEW DRILLS
OneFour-Spindle Fenn-Sadler Multiple Drill.
One Foote, Burt & Co.’s 8-spindle, Universal

Adjustable Bench Sensitive Drili, automatic

feed.
One 37" Baush Boring and Turning Mill.
NEW GRINDERS.
One Gorton Disc Grinder,

HILL, CLARKE & COMPANY,

Better-best machine tools.

BOSTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.

NEW YORK: at 258 Broadway. :
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Onthe BARGAIN COUNTER

An Extraordinary Sale of

——CUTTERS—

For Gear-Cutting and Milling Machines purchased at a loss from a concern that has gone out of
usiness and now put '

On sale at prices averaging 15 to 20 per cent. of their actual value.

‘There is nothin%‘the matter with them in any way—all are of high grade steel, accurately cut and
well hardened. We do not, however, guarantee these cutters, considering the
low price at which we offer them.

INVOLUTE CUTTERS PRICE, EACH 25¢ Tap and Reamer Cutters, 15 cents each,
) No. No. No. No. No. No. No. No.
Pitch 1 2 3 4 S 6 7 8 2 No. 1 Y%to¥%” Reamer g:g cu‘tter
® 0 0 0 Y tap .
3- é 3 P] 1 1 g g (1) 3 ‘“ 5 11-16 to %” tap cutter,
20 2 0 2 2 01 2 0 1 “ 6 1516 to 1% tap cutter
3 20 0 19 17 7 12 8 9 4 7 1516 to 138” tap cutter
3% 5 1 0 3 1 0 0 3 9 ¢ 8 111-16 to 2/ tap cutter
4 9.0 0 5 8 3 2 8 6 8 2 tap cutter
5 12 0 8 0 3 (l) 4 7
6 6 2 0 0 4
7 13 10 9 11 16 18 2 87 Angular Cutters, 25 cents each. -
g g g 2 8 g ? 2 3 2 704 Angular Cut‘ters. L
0 17 ow w71 1w 12 5 g “ w r
2 0 0 o 0 0 0 0 4 s 504 “ " b
13 10 3 10 11 12 9 9 11 .
lf 9 4 9 IQ 3 7 9 12
}z l;‘ 8 g 18 1 (1, ‘(l, {(2) }.l‘ Spiral Pace Cutters, 25 cents each.
17 17 18 10 16 17 17 17 14 1 1 face, 3 diameter
18 2+ 13 20 22 23 27 31 37 P 17 “ g .
20 1 2 2 7 15 19 12 21 1 1 “ 311-167 **
2219 82 31 3 20 2 35 39 9 1% " 8" “
20 0 0 5 2 1 17T 18 12 1 g o 3 “
2 17 17 21 2 36 26 24 2 1 14" “ 254 “
8 15 2 21 21 18 21 20 2
I I I O
2 1 9 7 20 SPECIAL CUTTERS.
36 1 12 11 6 14 12 13 17 B L B
:g 1:', :; lg 1; 1-? g l;) g Straight Face Cutters, 50 cents each.
S. L. Drill Cutters. Twist Drill Cutters, 3 7-16” face, 25" diatHeter
15 cents each 3 %" N "
Price each 15c. . v 11-16"
3 % «“ “ “
. 10 No. 1 1-16” 1 15-167" “ ‘o “
7 No. 1 1-16” 7 8 3-16” 5 7-16" . 3 .
7 g v 1 0« 4 %" 2 47 “ 3 “
4 3 3167 13 5 5167 6 11-16” .- 3 -
17 ¢ 1 3 7 e 6 340 5 18167 « 3 “
5 « 5 5167 6 v 7 7167 2 Vv o 3 “
7« 6 ’ 4 o 8 @ 10 %" “ 3° “
9 T 7-16" 13 9 9-1¢/ 20 15-16~ “ 3" B i‘
10 8 © 9 10 S5 1 ¥ - 2 15-16 ‘
8 “o9 9-16" 11 L | 11-16" 1 9-16~ “ "
8 o 10 %I/ 8 “12 " 2 %, . 4" ll-
7 LA 3 | 11-167 19 13 13-16” 3 %" ‘ 9" ‘
2 13 13-16" 8 14 %" 1 1" e 4" o
6 ‘16 1 15 18 15-16" 1 7-16" o 4" e
12' “ L le” 15 “ 16 1 %.. . 4" “w
10 “ )18 1" “wo17 114" P ¥ “ B “

Hill; Clarke & Company,

. Better-best machine tools.

TON: at 158 Oliver street. X . i
gg?cmeo: at 14 South Canal street, with a model demonstration machine shop in the basement.

NEW YORK: at 253 Broadway,
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Leading Typewriter of the World

THE ONLY POLYGLOT A CROWNING GLORY

The

Using A HUNDRED type {THE BEST MANIFOLDER,
shuttles in twenty-six lan- where quality and quan-
guages all immediately 1N- tity are considered.

TERCHANGEABLE. =

THE HAMMOND TYPEWRITER COMPANY

69TH TO 70TH STREETS, EAsT R1vER, NEW YoRK, N. Y.

THE

‘“UTICA’”

FIRE
EXTINGUISHERS

FIRE! FIRE!l FIRE!!!

The “Utica” Hand Chemical
Fire Extinguishers

Best high-grade machine ever produced.
Approved by the Boston Mfrs. Mutual Fire Ins.
Co. and many of the different Boards of Fire
Underwriters.

WANTED—Good salesmen to spend their
entire time selling our goods.

O.J. CHILDS CO.

Sole Manufﬁcturers.
48-50 Liberty St. UTICA, N. Y.
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Hill. Clarke & Company,

Better-best machine tools.

BOSTON: at 156 Oliver street. .
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.
NEW YORK: at 253 Broadway.
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Landis Grinding Machines

ire so good
-and every *
rinder
nows it—
1at nothing
ceds be said
»r them—ex-
:pt: We are
reir agents.

Hill, Clarke & Company,

Better-best machine tools.

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement,
NEW YORK: at 253 Broadway.

Gardner ¢foia Disc Grinders
Will cut faste
er than any
grinder—no n
the job or met
~ Send for ci:
samples of gr
faces.

Or send
a bit of
work to be
finished—-
no charge.

Hill, Clarke & Company,

Better-best machine tools.

BOSTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement,
NEW YORK- at 263 Broadway.
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H.C. & Co., Improved
Sensitive Friction Drills.

‘The most perfect type No waste of power. Speed
varied by foot treadle (leaving hands free) while the
work goes on. No stopping necessary.

Speed varied by foot treadle
(leaving hands free) while
the work goes on. No
" stopping necessary.

Most powerful ‘when
speed is slow ; most sensi-
tive when high ;. instantly
responsive.

With belt or motor power.

No. 1.

Guaranteed capacity s in. and
smaller—but can do better.

No. 2.

Will drill 14 in. hole in cast iron
1 in. deep in 1 minute with
wheel feed.

No. 3.

24-in. size —automatic feed and
4 adjustable head —back geared—
. will drill 2/% in. or smaller.

No. 3—24 inch size; automatlc feed and adjustable prices.
head; back geared; will drill 2%.in. or smaller.

Hill, Clarke & Company,

Better-best machine tools.

BosTON; at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.
NEw YORK: at 23 Broadway.

CHAS. CHURCHILL & CO., Ltd selling agents for England and Scotland; at London, Birm-
ingham, Newcastle-on-Tyne and Glasgow.

On exhibition in the Philadelphia Bourse at the stand of W. E. Shipley.

Write for circulars and| .
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“Precision” Boring, Drilling
and Milling Machine.

Permanent Alignment Absolutely Guaranteed

This is impossible with the old type of machine with table raised and lowered by two screws.

vantage on other machines.

Pleased to send descriptive circular to anyone interested.

Will do heavy and accurate work that can only be ‘done at a disad-

MANUFACTURED BY
Lucas MacHINE TooL Co., Cleveland, Ohio.
FOR

Hill,' Clarke & Company,

Better-best machine tools.

BosTON: at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.
NEW YORK: at 253 Broadway.




36 Advertisements.

An Important

Combination Subs‘cription Offer

There are four very good mechanical magazines published privately
—periodicals that are as well worth a good round subscription price, be-
cause of the important original matter which they publish, as are the
larger and more pretentious trade journals enjoying s'e:c’_;pnd-class postal
privileges which these four periodicals are denied. ‘

Each of the four serves a special clientele; between them they
cover the mechanical field quite comprehensively.
HOP TALK, published by Hill, Clarke & Co., Chicago and Boston, is a

monthly magazine of 36 to 48 pages, 6 x 9 inches, of special interest to
the buger and user of machine tools, constantly telling of new machin-

ery and publishing good articles on machine shop practice, shop news, etc. Al]
Subscription price.. e 50C
OWER AND TRANSMISSION, published quarterly by the Dodge Man- 4
ufacturing Company, Mishawaka, Indiana, is an illustrated review of
factory economics and power transmission engineering, now inits1 t f
volume. It is a handsome periodical of 64 pages, 7 x 10 inches. 2 Or
SUDSCTIPHON PriCe. .. . vt iivt vt cinneeciettranier cenreecennsnncressssensnannannne 5C

HE ROILERMAKER ANDSHEET METAL WORK ER, published
by Joseph T. Ryerson & Son, Chicago, and is devoted to boiler:
making, sheet metal working, railroad and kindred interests. An ) year

excellent monthly of 128 pages, 4% x 7 inches.
Subscription price............ e et ..$I-00 for
HE M ECHANIC,published monthly by H. B. Smith Machine Com-
ny, Smithville, New Jersey, the old ¢ st private periodical in the 2.00
am{ in now completing its 23rd volume. Of special interest to ‘

machine wood-workers, pattern makers, etc., 28 pages, 7% x 10 inches. $ i
SUbSCTiption PriCe...... .o.uiiiiieiiiee it iie e iieiiiiiiies et I~OOJ

We will accept annual subscriptions for these excellent trade journa]s,'
regular price $2.75, at $2.00 for all four, to one or different addresses,
as may be desired.

All subscriptions should be sent to Hill, Clarke & Co., 14 South
Canal Street, Chicago, and not to the magazines individually.

Hill, Clarke & Company,

Better-best machine tools.

BosTON: at 156 Oliver street. X . X
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement,
NEW YORK' at 253 Bioadway.
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“Western” Radial

any an

FRONT VIEW MOTOR DRIVE IN REAR.

Hill. Clarke & Company,

Better-best machine tools.

PosTON: at 158 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.
NEW YORK: at 283 Broadway.
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Milwaukee Milling Machines

are ahead of oth_e_l_'§

This is the No. 2 Plain Milling Machine with all automatic
feeds. We can specially recomumend it for manufacturing
purposes. It may also be fitted with vertical spindle at-
tachment shown on page 2 of January “Snop TALK.”

Automatic Table Feed_ ___ ________ . _____ o _____. 28"
Automatic Cross Feed of Carriage________._______. ________ 10"’
Automatic Vertical Feed of Knee____ _____________________. 18"/

Hill, Clarke & Company,

Better-best machine tools.

BOSTON: at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in the basement.

NEW YORK: at 253 Broadway.
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..Our Bench Milling Machine...

Is the very best of its class.

On one which we recently
sold, a boy is milling 6500
small parts for an electrical
machine a day, every day.

Send for a circular.

Hill, Clarke & Company,

Better-best machine tools.

BOSTON: at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demcnstration machine shop in the basement.
NEW YORK: at 258 Broadway.

These are some of the attachments which go with the

Bath Grinder

so it will hold everything and
grind anything.

Hill, Clarke & Company,

Better-best machine tools.

Bo8TON: at 156 Oliver street

CHICAGO: at 14 South Canal street, with @ model demonstration machine shop in the basement.
NEW YORK' at 283 Broadway.

On exhibition in the Philadelphia Bourse at the stand of W. E. Shipley.
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Tue GeoMETRIC LINE OF
TURRET TOOLS
FOR

Adjustable H
Hollow Milling Tool Hand and Automatic

SCREW MACHINES

is most complcte

~and up to date Write :

for Full :
Particulars
and Prices, ::
Stating the ::::
Range of Work to be
Done and Tell us the
Diameter of Turret Hole
so we can recommend the

Are also:::
Time and
Money
Savers

Geometric Drill Co.,
Westville Station,
NeEw HAVEN, CONNECTICUT.

HILL, CLARKE & COMPANY, AGENTS,
Boston and Chicago.

0

Adjustable
Collapsing Tap.

The Cost of Production

By CHARLES ]. WATTS

A book about cost systems for the machine shop,
foundry or general factory

i i i - By years of experience in the actual use of
Of vital necessity to every progressive manu thesyeys stems Mr. Watts is able to demonstrate

facturing concern is the accurate and systematic fully their advantage to every branch of pro-
recording and comparing of cost accounts. duction.

The systems shown are practical and simple in opera-
tion and complete in results. Numerous illustrations show
the application of the system even to the smallest detail.
You can use the system in your shops. Simple enough for
the smallest shop—complete enough for the largest works.

You need this book whether your business is large or small

Printed from large Caslon O1d Style t: on good heavy paper with wide margins.
Bound in two stgles: Cloth withytitley g::d cover design &a gold, $2.00; substantial
paper covers, 31.&’). Carriage prepaid.

The Shaw-Walker Company, Muskegon, ‘Michigan
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Milling Machines and How to Use Them.

The first of a series of articles written expressly for SHOP TALK.
Chapter 1 —The Machine.

T IS not the object
of these papers to
enter into any
lengthy theoretical
discussion, prefer-
ring rather to
leave that part to
those whose
thoughts and pens
run more to the purely speculative, while
a few plain practical facts are here set
forth, drawn, for the most part, from per-
sonal experience.

While the existence and use, under cer-
tain conditions, of the ‘‘Lincoln,” *‘Slab”
and ‘“‘Rotary Planer” type of machines
are recognized, reference here is made
only to the ‘“Knee Type,” which, on ac-
count of its greater range, convenience
and adaptability, has become more widely
known, and consequently more thought
has been put into its design and greater
care and specialization into its manufac-
ture.

Machine tools can lay no claim to great
antiquity, and accuracy is a still more
modern attainment. James Watt writes
that in boring an 18-inch cylinder he
found the largest diameter to be 34-inch
greater than the smallest. The improve-
ment in the steam engine necessarily had
to be preceded by improvement in ma-
chine tools, and the great throng of ma-
chines brought into existence by the

R
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advent of steam has been obliged to con-
stantly look forward to the latest thing in
machine tools as regards power, accuracy
and convenience, for their own improve-
ment and development as well as for their
rapid production.

The knee type milling machine is
among the latest additions to the machine
tool family, but it has taken its place in
thousands of progressive shops, where it
is used to the best advantage as far as
the knowledge of the art has progressed
at this date, although there yet remain
many shops where its advantages are not
understood, and work is being done on
other machines, or by hand, when it could
be done on a milling machine at a great
saving in cost, if a little thought was
given to the proper cutters and equip-
ment.

The next chapter will contain some
hints as to cutters. Let us first get a
thorough understanding of the machine,
its movements, how they are obtained and
controlled, enabling us to more readily
comprehend the method of doing differ-
ent classes of work as explained and illus-
trated later.

The machine illustrated is the Milwau-
kee No. 2 Universal, and consists of a
frame or column cast entirely in one piece
with thick walls and strong internal ribs
to give strength to resist heavy strainsaud
maintain its original accuracy. The col-
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umn has dovetailed ways to carry the
knee and is extended higher than would
otherwise be necessary, to give added
stiffness, also affording means for carrying
the Vertical Spindle, as illustrated in
Fig. 2. The work table is, in reality, a

together at any angle without interfering
with any of the automatic feeds; this
feature is very desirable for the tool room
and general work,and is indispensable for
spiral cutting, such as spiral mills, ream-
ers, or gears. This constitutes the main

FIG. I. NO. 2 UNIVERSAIL MILLING MACHINE.

compound slide having automatic vertical
movement, as well as in and out and
lengthwise. The swivel carriage has cir-
cular base to fit the saddle and is gradu-
ated in degrees, making it possible to
swivel the table either to the right or to
the left; four bolts securely clamp the two

difference between Plain and Universal
Machines, for in the Plain machine the
saddle and swivel carriage are cast in one
piece, giving, however, all the table move-
mentsof the Universal except the angular.

The automatic feeds are so constructed
that only one can be engaged at a time, a
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very important feature. ~When the handle

shown at the side of the knee is in a cen-
tral position, the lengthwise table feed is
engaged or reversed by the handle on the
front of the knee, and when the handle
at the side is moved either up or down, as
the case may be, either the cross feed or
the vertical feed is brought into action
while the others are locked out, the feed
being engaged or reversed by the handle
on the front, the same as before. Itis of
the utmost importance that the reversing
handle should be on the front of the ma.
chine, as it is often necessary to reverse
the feed, especially in end milling, and if
it is necessary to go behind the machine
to make the change the advantage is lost.

All adjusting screws have collars gradu-
ated in thousandths of an inch, which is
a great convenience when setting for depth
of cut or other adjustments.

The feed variations are obtained by
means of the feed change box at the rear,
which consists mainly of a cone of gears
revolving as one on a stationary stud, and
an idler to engage with the different steps
just as a belt might run on different diam-
eters of a cone pulley. This arrangement
is very simple and far superior to a great
mass of gearing, each ruuning at a differ-
ent speed on narrow bearings, difficult to
lubricate and absorbing much power. The
feed belt runs at high speed and is pro-
portioned to give ample power for the
heaviest cuts that the main belt will pull.

Aside from milling flutes in taps, coun-
ter-bores, and other tools, there is a great
variety of work that can be handled to
advantage by means of index centers,
either on centers, held on an arbor, or in
a chuck. The dividing head has a very
large worm wheel, which is necessary to
reduce inaccuracyand give added strength
for cutting spirals on large diameters.
The index plate is directly on the worm
shaft, which further reduces liability of
error, which must exist when the index
plate is geared to the worm shaft.

The gear that is permanently attached
to the dividing head for driving the worm

when cutting spirals is completely covered
and protected from dirt or accident, and
does not interfere with the handling or
ordinary operations of straight center
work,

The change gears furnished provide a
large range of spirals, which are so tabu-
lated on a chart furnished with the ma-
chine that the operator has no trouble to
select the right one,

The knee type universal milling ma-
chine will do a greater variety of work
than any other machine tool, and a small
experimental shop that can have only one
machine will be best equipped with a ma-
chine of this class.

Any work that can be done on the face
plate or in the chuck of a lathe can be
done in a milling machine by holding an
ordinary lathe tool in the swivel vise. A
pair of bevel gears, for instance, can be
bored, turned on the angles, the teeth cut,
and the gears finished complete without -
ever having seen a lathe. A steam or gas
engine cylinder can be bored, faced, and
finished complete, and the fly wheel bored
and turned in the same machine as quickly
as it could be done in a lathe. While the
milling machine is the best all around
tool for the small shop it is the very life
of the large one, and, generally speaking,
the shop engaged in manufacturing ma-
chinery that does not contain two or more
milling machines for every planer is a
dark, dirty, dingy place, rapidly depreci-
ating in value and managed by men who
are not thorough mechanics, and who are
hampered by discontented creditors, em-
ployees, and stockholders. Such shops
will drag on for a time supported by their
waning reputation, but commercial death
is certain to follow mechanical stagnation.

Mr. Booker T. Washington, in his plea
for industrial education among his people,
tells of how he saw an Alabama negro
marking off a corn field with an impro-
vised marker drawn by a lazy mule who,
in spite of the most furious urging, only
moved at a snail’s pace. Following this
first negro was another dropping the corn
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in scattered and irregular rows; then came
a third with a hoe to cover the corn and
the crop was planted.

The next scene was an Iowa farmer
sitting under an umbrella, protected from
the rays of the sun, on a modern corn-
planter drawn by a fine team of horses
which only needed to be restrained from
going too fast, while all the surroundings
testified to the farmer’s prosperity.

What a trying thing it is to see a ma-
chinist work up a number of parts on a
shaper or planer and then see another
spend a day or two filing and fitting to

the top. This is the weakest feature in
old time millers.

If they are out of date and have small
worm wheels in their dividing heads, no
automatic feeds, or feeds that can all be
engaged at once to confuse the uninitiated,
or if it is necessary to go out of your way
to reverse the feed, you need a change to
secure better results.

It may be your own fault and not that
of your machine because you have 'not
had the courage to make or buy a cutter,
or prepare a suitable fixture for holding a
complicated piece, preferring rather to go

FIG. 2, FACE MILL ON VERTICAL SPINDLE ATTACHMENT.

make them go together, while it takes a
helper five minutes to mix them up and
another machinist a long time to sort them
out and assemble in their proper places.

By way of contrast, a boy could have
made them absolutely interchangable in
the milling machine and they could have
been drawn at random from the stock
room and assembled without filing, fitting,
or loss of time.

So our plea is for those who sit in dark-
ness among the dusty scrap of their once
famous shops. Are you using your mill-
ing machines to the best advantage, or
have you discovered that they are too
weak? If so, substitute a machine witha
box section knee, without opening through

on in the old way and saying that you
have no use for a milling machine,

In these days of close competition ad-
vantage must be taken at every point, no
matter how small, to reduce cost and im-
prove quality. A milling cutter that is
making twenty turns per minute when it
should make forty, and with a feed of
1-32" per revolution when it should be
1-16 ", is taking just four days to do one
day’s work. The machine should be ca-
pable of giving the cutter the right speed
and feed, in other words, the cutter should
be worked to its safe limit, but no hard
and fast rules can be given for this; it
takes experience, judgment and courage,
and herein lies your opportunity.
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The Fellows Gear Shaper.*

‘ ALL the forms
commonly used
in machine con-
struction, but two
can be originated
and proven cor-
rect. These are
the flat and the
circular. Those
machine tools, the accuracy of whose
work depends upon these surfaces—
namely the lathe, the planer and the

FIG. 1.
grinding machine—and these only, stand
in the front rank as regards the accuracy
of their work. No machine tool depend-
ing upon templet formed cutters is worthy
to be classed with the lathe and planer.
The Fellows Gear Shaper goes back to

*Copyright, 1900, by The Fellows Gear Shaper Co.

first principles and generates its tooth
forms from flat and circular surfaces,
which can be made absolutely true and
proven so.

In the Fellows system, the derivation
of the tooth forms from templates based
on the geometrical properties of the tooth
curve system is abandoned. In the in-
volute system of teeth, the rack tooth
profile is well known to be a straight line.
Such a rack tooth profile is therefore
easily originated with absolute accuracy.

36 INCH GEAR SHAPER.

In the Fellows system this is dene, and
from the resulting profile the gear tooth
profiles are generated by mechanical
means on the principle of conjugate
teeth,

The principle of action of the Gear

By permission of the owners of the copyright,
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Shaper is shown in figure 2, The blank
being inserted and the machine started,
the cutter reciprocates on its center line.
The cutter is then fed toward the blank
and cuts its way to the proper depth., At
this point both cutter and gear begin to
revolve, the cutter maintaining its recip-
rocating motion. This revolution of
cutter and blank is obtained by external
mechanism, which insures that the move-
ment shall be the same as though the
cutter and blank were two complete gears
in correct mesh. The combined result of
rotary and reeciprocatory motions is that
the cutter teeth generate conjugate teeth
in the blanks which mesh correctly with
the cutter teeth and with each other.
Any two gears of the same pitch cut with
this cutter mesh correctly together.

Cutter

Gear Shaper cuts a theoretically correct
gear tooth. Because the tooth curve of
the cutter is ground after it is hardened,
the cutter and work cut by it approach
nearer to absolute perfection than any-
thing else produced in this line.

Only one cutter for each pitch is neces-
sary. The investment in cutters is reduced
75 per cent. It will cut more gears than
any other machine. An error in spacing
is an impossibility. No depth gauge is
required; the machine attends to that
automatically.

The work is held by the ‘‘face plate
system,” by which the work spindle, the
arbor and the work are drawn together as
closely as if they were one piece. It can-
not produce an incorrect form of tooth by
setting the cutter ‘‘off the center.”” The

FIG. 2. CUTTER WITH PARTIALLY DEVELOPED CUTTER.

The prime object in working out this
system was the production of better gear-
ing than had heretofore been practicable.
The important feature of output has not,
however, been overlooked. There are
several reasons why the cutter of the
Fellows Gear Shaper will produce more
work than the rotary cutter. Several
teeth are in operation at the same time,
making it practically a broad tool. There
is not the loss resulting from the unprofit-
able travel of a milling cutter before it
gets clear into the work, for with the
Fellows cutter the overtravel is only
enough to clear the work.

There are several distinctive features of
the Fellows Gear Shaper, among which
may be mentioned the following: The

quality of work does not depend upon the
operator. The ‘‘personal equation’ is
entirely eliminated. Given a certain
cutting speed and feed, and the quality
of the work is always the same.

The cutter travels the exact face of the
blank only, whereas the milling cutter
must travel from 10 to 40 per cent, more.
A variation in diameter of blank or depth
of cut does not produce noisily running
gears. It will plane internal gears.
Center distances can be exactly dupli-
cated. It will plane into a narrow recess.
Gear teeth cut upon this machine give
the full theoretical bearing. Finally,
gears cut by it are as superior to milled
ones as the latter are superior to cast
gearing.
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An Electrically Driven Pipe Threading Machine.

illustration

>ws a No. 8

plex improved

ichine, with

‘ee horsepower

llock electric

tor attached.

e same design

1> ased in equip-

ping all the Duplex machines, which are

manufactured in six sizes, having a capac-
ity from six to eighteen inches.

The motor is placed on a table directly
over the main bearings of the machine;
this table also supports a countershaft, on
which a three-step cone pulley and a large
gear wheel are securely fastened, the
motor pinion meshing directly into this
gear on the countershaft. Omne side of
the table is held by a hinged bearing, the
side of the main journal cap being de-
signed to receive this support; the other

side of the table rests upon two steel cams.
The cam shaft rotates in bearings on the
main journal caps, and by means of worm
gearing the cams may be adjusted and the
table elevated or lowered accordingly.
This cam movement furnishes the means
for tightening the driving belt on the cone
pulleys; the belt naturally becoming loose
through wear and stretch in the belt or
the laced joint. The method of driving
is exceedingly simple and very flexible in
speed regulation. The controlling of

motor speeds by means of resistance boxes
is wasteful of electrical energy. In the
present case the motor runs at a constant
speed and the various changes in the
velocity of the main shaft are obtained
through the usual methods of the cone
pulley. With three steps on each of these
pulleys and the sliding gear on one of the
shafts six separate speeds are obtained for
the machine. The device for regulating
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the height of the table, and thereby ad-
justing the tension of the belt compensates
for the short belt drive, and the arrange-
ment becomes as effective as the ordinary
long belt design. The overhead convec-
tion demands no increase of floor space,
and its convenient adaptation is a very
desirable feature where there are no mul-

tiple-voltage or other systems allowing the
speed of the motor to be accurately and
economically controlled.

This line of pipe-threading machinery
is manufactured by the Bignall & Keeler
Mfg. Co., Edwardsville, Ill., for whom
Hill, Clarke & Co. are agents.

A Clever Die Operation.

HE accompanying illustration shows

a set of dies for piercing, cut-

ting off

ends of a steel switch plate at
one stroke of the press, with prac-
tically no scrap. The plate is shown
in cut as it comes from the dies. The

and rounding both

erned by a gauge set at a definite distance
from the rear end of the die; this gauge
can be adjusted, the length of the stamp-
ing varying accordingly. Should it be
desired to have only one end of the stamp-
ing rounding, the other end cut straight,
or have one end conical the other end

SET OF DIES AND THE PRODUCT.

steel to be cut is in long strips, about !4
or ) inch narrower than the large T-
shaped hole in the die; the width of the
steel depending on the dimensions of the
shoulder desired, extending off the round
end. The length of the stamping is gov-

scalloped, this can be accowplished by ’
making one or both ends of the large T-
shaped hole the desired contour. These
dies are made by the American Hardware
Mfg. Co., of Ottawa, Ill.
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New Features of the No. 2 Friction Drill.

aJUR  20-inch im-
proved Friction
Drill can now be
fitted with a
Power Feed at-
tachment,which
with its other
excellent fea-
tures makes it
one of the handiest drills of its size on
the market today. Any speed of drill is in-
stantly obtainable by simply shifting the
foot treadle which controls the friction
wheel. The friction disc is always clean
and dry and does’nt throw oil as many

others do. The thrusts from the spindle .
and from the disc are both carried on ball
bearings, and reduce the wear to a min-
imum, making it a very easy running
machine. The drill is most powerful
when the speed is low and most sensitive
when it is high, a feature to be ap-
preciated.

This illustration on page 12 shows the
20-inch drill fitted with power feed at-
tachment, and used as a belt driven
machine. It may also be equipped with
motor drive in a very compact and con-
venient form, with the motor on a column
bracket, where it isout of danger of injury.

Where to Learn Shop “Hinkhs.”

TO learn shop kinks, start a general
repair shop with no capital, some

ingenuity and a couple of second
hand machines. Take every job that
comes along and sit up nights figuring
how spiral gears are to be cut in a lathe,
how milling is to be done with a grinder,
and various other things that will de-
velop. Not only kinks, but tangles, will
be among them.

When people come in and ask you if
you can fix a sewing machine, a wringer,
a baby carriage, an umbrella or a watch,
tell them ‘‘yes’’ and take it, for if they are
told a couple of times that your shop is

not just equipped for that particular job,
they won’t come in with the next one, and
the other fellow will get it. Do the work
somehow, and you will find that the say-
ing, ‘““Necessity is the Mother of Inven-
tion,” is true. Don’t do the easy part of
a job and turn the rest over to a shop with
a larger equipment, for they will get the
profit if you do, which is small enough
on the whole thing anyway, and you will
come out in the hole. By doing the hard

part is just how to learn.
Start up a repair shop to find out how
many impossible jobs are possible.
THE MECHANIC.

- A Sample.

DEs MOINES, IA.; Feb. 27th, 1902.

HiLy, CLARKE & Co.
Chicago, Ill.
Gentlemen:

We take pleasure in writing
you that we have recommended your
Milwaukee miller toa firm at Newton, Ia.,
as the best that is and we could not use
any other make, and receive such satis-
faction as we do now.

We have also recommended your fric-
tiqn drill presses to three firms, all of this

city. One of these firms have already
bought and the others are going to pur-
chase some kind, so we did the best we
could for you.

Hoping this may do you some good we
remain,

Yours very truly,
HooPEs Bros. & Co

An entirely unsolicited letter which
speaks for itself. This is not an unusunal
one for us.—EDITOR.
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20-inch Friction Drill with Power Feed.

See page 11,
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EDITORIAL
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IS with pleasure
that we begin a
series of articles
with this number
on Milling Ma-
chine Practice,
and particularly
50, as coming
from the pen of
is so well quali-
fied to write upon the subject. This first
chapter on the machine itself will be fol-
lowed by others on Cutters, Gears, Job
Work, etc., and will form a series, when
completed, of much value for the guid-
ance of shop foremen and milling ma-
chine operators.

This is the season of the year for general
repair shops to see to it that their equip-
ment is all in good condition to attend to
spring business. The automobile will be
out in more force than ever before, the
bicycle is here to stay, and many people
still ride in carriages and wagons. There
is no decline in the manufacture of sewing
machines, and even they get out of order
occasionally so that they necessitate a
visit to the repair shop. You had better
get your shop fitted up in the way it should
g0, Mr. Repairer, to take careof the rush.
We have everything you want, both for
big and little and can very likely fit you
out with a second hand machine if you
want to invest but little.

Questions for the Engineer.

OMETIMES a very good engineer is
“‘turned down’’ for a license because
he cannot answer the questions pro-

. pounded on examination. One such can-
didate suggests to the Engineer's List the
following questions to be asked of engin-
eers, which he doubtless thinks have as
much bearing on the qualifications of an
engineer as those he flunked on:

Who first boiled water?

What election district did Hero vote in?

Describe the difference between bracing
a steam dome and bracing the boss for a
riase; give bursting and safe-working pres-
sure in both cases.

Does a knowledge of bluffing at poker
assist an engineer in flimflamming an en-
gineer?

Define the duties of an engineer on
payday.

What relation does an engine cutting
off at one-quarter stroke bear to oil at
twenty-five cents a gallon?

Name four substitutes willing to take
the place of the steam engine without a
bounty.

What degree of saturation corresponds
with good nature?

Is there any difference between absolute
zero and the oil man’s meeting by the
engineer? Demonstrate adiabatically."

Describe the science of purchasing sup-
plies without the aid of the least common
multiple,

Give one safe way of losing a job and
ten ways of holding it.

In case a steam boiler is about to ex-
plode would you prefer to interview the
coroner or be viewed by him ?

Do you believe in civil service, or do
you think that real knowledge ought to
count?

What is the boiling point of water at
Pike’s Peak?

What relation does tensile strength
bear toward resisting ‘‘a pull ?’
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Brown-Corliss
igine Company,
lwaukee, Wis.,
.ve completed
xir machine
’p building at
rliss, near that
y, have started

, tneir power plant
and are now installing their equipment of
machine tools.

Officers of the American Tin Plate Com-
pany and the Amalgamated Association
have reached an agreement providing for
a continuous scale, which will do away
with strikes and the usual summer periods
of idleness.

The strike of San Francisco iron work-
ers, begun May 1 of last year to enforce a
demand for a nine-hour day, has been
ended, the men accepting a slight conces-
sion on condition that the National Fed-
eration will soon adjust the working
conditions in the iron trades generally
throughout the country. :

The Cunard Company has decided to
build two new steamers for the Atlantic
passenger trade, which will eclipse every-
thing afloat. These vessels will be over
700 feet long, with engines of 48,000 horse
power, and will have a speed of 25 knots
an hour. This should make the New
York-Queenstown run about four and one-
half days duration.

Charles M. Schwab has been re-elected
President by the directors of the United
States Steel Corporation. Other officers
whose terms expired were also retained.
Percival Roberts, Jr., a member of the ex-
ecutive committee, resigned because he

does not agree with certain featuresof the

policy Mr. Schwab supports. His suc-
cessor was not named.

It is said the opening of navigation in
the early spring will find the railroads fac-
ing the worst car famine in their history.
With but little ore moving now and coal
traffic also light, the railroads are unable
to supply enough cars to carry coke to
the furnaces, and with the opening of
navigation, when ore and coal movement
will be heavier, the situation is likely to
be much worse.

‘After a two days’ conference early in
this month, the difficulties in the molding
and polishing departments of the National
Cash Register Company, of Dayton, O.,
were settled at the headquarters of the
National Civic Federation. The company
yielded on the points of contention, and
the boycott of organized labor was re-
moved. This is the first strike to be
settled through the offices of the Federa-
tion, and is a good omen for the future, as
it ends a contention extending over a
period of two years,

The Grand Crossing Tack Company, of
Chicago, has made plans for the erection
of an industrial plant to cost $500,000 on
the east side of the Calumet river, be-
tween One Hundred and Eighteenth and
One Hundred and Twentieth streets. Con-
tracts for the new plant have already been
let. It is to consist of twelve buildings
containing floor space of 70,000 square
feet. There is to be an open hearth steel
department, a rolling mill for the manu-
facture of steel billets, and all the acces-
sories, The main building will be 440
feet long and have a width of 60 feet.
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The Standard Steel Car Company,
which is composed chiefly of the old of-
ficials and management of the Pressed
Steel Car Company, have placed the con-
tracts for their buildings, cranes and all
their machinery equipment. They expect
to locate handy to Pittsburg and bein
operation by July. They propose to have
a large establishment and manufacture
steel cars.

Sixty-two employes of the United
States Steel Corporation were called into
the offices of the mills at Homestead,
Bradford and Duquesne, recently, and
presented with certificates of stock asa
reward for faithful services performed.
The stock was given outright, and can be
disposed of or retained at the pleasure of
the recipient. It is dividend paying, and
all the men benefited declare their inten-
tion of holding it. The amounts given to
different men vary from $1,000 to $50,000,
according to the importance of their posi-
tions.

A bill has been introduced in the legis-
lature of an eastern state to compel em-
ployers when advertising for help during
a strike to state the fact of such a strike
or lockout existing. Failure to do this
incurs the penalty of $100 fine, $50 of
which becomes the perquisite of the per-
son making the complaint. Whether
such a bill will become a law remains to
be seen. Opinions differ as to its merits,
and the compulsory clause. To non-union
or free labor this proposed legislation
would not furnish much of a scare,
though it is not to be denied that labor in
search of employment should be informed
as to actual facts and not be misled or de-
ceived.

‘““There are two common costly mis-
takes in business —wasting fine brains on
routine work; trusting fine work to
routine brains,” says a maker of ap-
paratus for saving time and producing ac-
curacy in business offices.

“Shop Talk” s50c a year by subscription.
Send us a kalf-dollar. Do it now.

SUBSCRIBERS WANTED TO

SOCIAL SERVICE

A MONTHLY MAGAZINE DEVOTED TO
SOCIAL AND INDUSTRIAL BETTER-
MENT AND IMPROVING THE CONDI-
TION OF THE EMPLOYED.,

SOCIAL SERVICE is a Record of All Industrial
Movements throughout the wor'd. The Indus-
trial Facts, Statistics and Comments it prints
from month to month cannot fail to be of inter-
est to the

Vast Army of Employers and Employed

America is already the greatest industrial nation
on earth, and is rapidly increasing in this lead.
SoCIAL SERVICE will tell from month to month
how this great industrial battle is being won in
Europe and America. Every man, woman and
child in the country should be educated in indus-
trial betterment and in the sreat social prob-
lems now agitating the world. Write us your
experiences and give suggestions for extending
our subscription list. Write for sample copies.

SUBSCRIPTION TO SOCIAL SERVICE
ONE DOLLAR—ONE YEAR

PUBLISHED MONTHLY BY
LEAGUE FOR SOCIAL SERVICE

287 FOURTH AVE, NEAR 28D ST., N, Y.

Special Arrangements made with Agents and
Canvassers. Generous Commissions.

Advertising Department: 287 4th Avenue, N. Y.
Address: Managing Editor.

Are you
Interested " in
Automobiles?

If so, send 25 cents for a three
months’ trial subscription to .

AUTOMOBILE

85 FIFTH AVENUE,
CHICAGO, ILL.

The best Automobile Monthly published
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This dcf&ﬂmnz is intended to help the good man who wanis a geod job, and the good shop

with a good job for a good man.

There is no charge for the service.

In making your wanis known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.

We shall act with the utmost impartiality in every instamce; mo favoritism meed be expected;
nor do we ask or expect favors. ' We wish to make SHOP TALK really valuable to everybody—this is

a means; nothing more or less.
Applicants for positi

¢ ch

hethey married or single, experience and familiarity

id state age,

with various machines (this in detail), how long in present or last position. why out of st oy wishing to
leave, if wiliing to go to any part of the country, wages last earned and expected, references, stc.

Employers should specify very particularly what the man is wanted for, what wages they wish to

pay, and highest limit under necessity.

Opening No. 9.—Michigan—Young man for
draughtsman, graduate of mechanical school,
who has had experience in draughting and a
knowledge of mechanics. $75.00 per month to
right man. Address G. R. W,, care of Hill,
Clarke & Co., Chicago.

Opening No. 10.—Wanted, by a firm in Leaven-
worth, Kan., employing 60 to 80 men in machine
shop department, a reliable, sober and compe-
tent foreman for the Machine Shop Department.
Thorough mechanic, one who understands up-
to-date methods of producing work economic-
ally and handling men. State experience, give
reference and salary wanted. Address G, W. M.
C., care of Hill, Clarke & Co., Chicago.

Application No. 25—FElectrician—Young man,
19, with manual training and working experi-
ence, desires position as assistant electrician in
Chicago or Milwaukee or vicinity; references.
Qddress G. F. B,, care Hill, Clarke & Co., Chicago.

Application No. 26—Mechanical draughtsman;
graduate Manual Training School; holding posi-
tion; prefers situation in or within 100 miles of
New Haven, Conn. Address G. S. E., care Hill,
Clarke & Co., Chicago.

Application No. 27.—Practical machinist, age
28, married, understands engines, boilers, pumps
and mill work. Has done steam fitting and
electrical work. Desires position as engineer in

New England mill. Recommendations. Address
R. A. M,, care of Hill, Clarke & Co.

Application No. 28.—Superintendent eastern
manufacturing establishment, 30, married, du-
ate University of Michigan,large shop experience;
can systemize work and establish cost systems,
design special machinery, jigs, etc., and handle
labor. Only reason for changing is desire to
move west.. Address C. W. E., care of Hill,
Clarke & Co., Chicago. .

Application No. 20—Machine shop man, 28,
married, 4 years shog experience on various
work. Well educated. Desires to engage as
salesman for machine tools, tool steel or shop
supplies. Wants $15a week and expenses to start.
References. Address J. W. M., care of Hill,
Clarke & Co., Chicago.

Application No. 30—Man with 20 gears exper-
ience in the wind-mill, feed-mill and pump busi-
ness, looking for connection with parties in that
line. Invites correspondence. References. Ad-
dress C. H. H., care of Hill, Clarke & Co., Chicago.

Application No. 31.—Practical mechanical en-
gineer with wide experience in design, construc-
tion and installation of machinery; wood, iron
and mason construction, and gas engine work,
Thirty-six years old, married. Wants position
as chief engineer or master mechanic for large
concern. Something permanent. Salary of $2,500.
Address F. E. S,, care of Hill, Clarke & Co., Chi-
cago.

NOTICE—"‘Help Wanted" and “Situations Wanted" advertisements will be published under

this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per
line, a line averaging about seven words. Advertisements with replies to come in our care will de
Published free of all charges including corresponding with the interested parties.
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The Throb Artistic.

OU’VE heard of people who liked to
buy books and magazines with uncut
leaves because they took a sort of
artistic delight in going through them
with a paper cutter, haven’t you? It
often happens that they never read what
is printed inside at all. It is just cutting
the leaves and glancing through that

gladdens their hearts, Well, sir, I know .

how they feel. I have the same thrill
‘once a week. When I get the envelope

with my pay in it I know there isn'ta
cent there that I can have for my own
use, yet, do you know, I simply can’t help
opening the envelope and looking in?
It must be the artistic feeling that comes
to the book lover. I can account %oritin
no other way. If I didn’t care for that
thrill I might just give the envelope un-
opened to my wife, and let her pay the
money out. But the privilege of cutting
off the end of that envelope and looking
in is worth my whole week’s work. After
all, there’s nothing like the artistic throb,
is there ?"’—Chicago Record-Herald.

Suggestions to Engine Buyers.

SIMPLE horizontal throttling

slide-valve engine is to be recom-

mended for low first cost, cheap

fuel, small floor space, small operating
skill required, medium or high speed.

A horizontal throttling compound slide-

valve engine is to be recommended for

medium first cost, fair economy, medium
floor space, for pressures of 90 pounds
and upward, small ability for operating,
medium or high speed.

)

Are you willing to ven-
ture a quarter for a three
months trial subscription to
THE GENTLEMAN’S MaAGa-
ZINE and get your money

‘back if you don’t like it?

Nothing like it ever pub-
lished. Tells of his cloth-
ing and fashions, his den,
his sports, games, pipe and
glass, books, manners, etc,
with stories, business arti-
cles and lighter matter.

Dollar a year.
Quarter for 8 months,
Dime a copy.
Cheaper in clubs,
Agents wanted.

THE GENTLEMAN’S MAGAZINE,
180 Monroe St., CHICAGO.

PATENTS.

CAVEATS, TRADE MARKS,

COPYRIGHTS AND DESIGNS.
Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.

Our Office close to U. S. Patent Office.

PERSONAL ATTENTION CIVEN.
21 YEARS' PRACTICE.

SIGGERS & SIGGERS.
918 F St,N.W., Washington,D.C
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WANTED @=—=—_ §
&2 FOR SALE X
TO EXCHANGE

Small Advertisements will be published in this defartmml at the rate of ten cents for each

15 words (or fraction theveof). If desired, answers may

without further cost.

e addressed in care of Hill, Clarke & Co.

FOR SALE—Ames Turret chucking lathe and
screw machine, 22 in. swing, 8 ft. bed, friction
head, 3 step cone for 4 in. belt, 214 in. hole in
spindle, hexagon turret 15 in. in diameter with
eight 21{ in. holes. Automatic feed to turret
slide. Address Hill, Clarke & Co., Boston.

FoR SALE—Clough Vertical Milling Machine
with Slotting attachment. Table 20 in. long, 7 in.
wide; movement 12 in. lengthwise, 6 in. cross
wise, 18 in. vertically; capacity up to $ in. mill
heavy cut, up to 13 in. mill light cut; weight
800 1bs, Ordered by a customer whose work
demanded heavier machine, and now offered at
a bargain. In first class condition. Hill, Clarke
& Co., Chicago.

FoR SALE—Flather Planer, 30'x30"x14', with
two heads on cross-rail. Address Hill, Clarke &
Co., Boston, Mass.

For SALE—One second-hand 4-horse power
Gasoline Engine, complete with pipe fittings

etc.; in good condition, Price, f. 0. b. Chicago
$150,00. Bargain. Hill, Clarke & Co., Chicago
FOR SALE—One Pawling & Harnischfeger
horizontal Double Post Drill, with 7 feet vertical
movement; table 48x60 inches, 15 feet of track;
good condition. Hill, Clarke & Co., Chicago.

FOR SALE-One No. 5B Becker-Brainerd Milling
Machine. Address Hill, Clarke & Co., Boston,
Mass.

For SALE—One Johnson Engine Lathe, 80 in.
swing, 24 ft. bed, complete with compound rest;
built by I. H, Johnson, Jr. & Co., Philadelphia.
Ordered by a customer who made a mistake in
size—~he needed a larger one. It is a standard
lathe, just completed and ready for shipment.
Address Hill, Clarke & Co., Chicago.

ForR SALE—John Adt Wheel Riveter. Will
take up to 30-inch wheels. New machine, but

will sell at very low price. Address Hill, Clarke
& Co., Chicago.

THE BEST FOR

Lathe and Planer Tools, Taps,
Reamers, Twist Drills,

Dies,
Punches, and all tools where

the best results are wanted.

150 Oliver St., Boston.

STYRIAN STEEL

HOUGHTON &

REMEMBER the small amount of
\ Steel used in an ordi-
nary tool.

NOTE -~ - the amount of work
tools made from STY-
RIAN STEEL will do
with one grinding.

AND SEE - ifyoudo not save the

the cost of the Steel in
ONE DAY'S USE, and
many times over before
the tool is used up,

RICHARDS

71 W. Washington St., Chicago.

JUST OUT! PRICE, $1.00
The Practical Gas Engineer

A manual that tells what a Gas or Gasoline
Engine is. How to purchaseone. How toinstall
it. How to operate it. How to care for it.

What to do when it gets stubborn. In short,
just how to handle it successfully, all about it.

. It is a complete, plainly written work, con-
taining the practical points needed by a pur-

chaser, owner or operator of a Gas or Gasoline
Engine,

By Dr. E. W. Longanecker, a gasoline engine
expert of ten years experience, now secretary
of one of the largest gas engine factories in
America.

144 pages, neatly bound in cloth, Sent by
mail, rost paid, to any address, upon receipt of
price, $1.00.

HILL, CLARHKE ®. CO.,
14 South Canal Street, Chicago
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Some are new machines that we own cheap, or are special machines not required by every shop
and which rather than keep standing on our floors, we are wiliing to sacrifice to gain the room for
faster-moving machines. Others are second-hand machines which we have acquired in trade and
through the divers exigencies of business.

. PLEASE WR! {E;. IF OR PRICES—which, in all cases, will be found interesting and, like as
not, absolutely able. '

We are constantly buying machines of all sorts, and suggest that you write us
for whatever you want. It may be we will have just the machine you need.

LIST OF SECOND-HAND TOOLS IN CHICAGO.

SECOND-HAND LATHES

One 13"x6' Am. Tool Wks. Lathe Comp. Restand

sPower Cross-feed. Good as new.

One Fitchburg Lathe 15°x46".

One Blaisdell Lathe, 18" x5".

One 14/ x5’ Engine Lathe.

SECOND-HAND DRILI, PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot verfical movement,
table 48'x60", and 15 feet of track, good
condition.

One 2-Spindle Slate Sensitive Drill.

One Baush 8 spindle Multiple Drill, circular pat-

tern.

SECOND-HAND SCREW MACHINES.
One %" Wells Bros. Automatic Screw Machine.
One No. 8 Bardons & Oliver Screw Machine, plain

head, wire feed and automatic feed.
One ll;lo% Bardons & Oliver Turret Machine, plain
ead.

SECOND-HAND _ SPECIAL CAR BUILDERS
MACHINES.

One Berry & Orton Tenoner.
One Berry & Orton Wall Saw.

SECOND-HAND SHAPERS.
One 12° Heavy Shaper.
SECOND-HAND PLANERS.
One 36"x36°x12' Wood & Light Planer.
SECOND-HAND GRINDING MACHINES.
One 24* Bridgeport Water Tool Grinder.

One 36” Springfield Water Tool Grinder.
One B. & S, Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24" Hodge Railway Cut-off Saw.

SECOND-HAND SUNDRY MACHINES.

One 2" Hurlbut & Rogers Cut-off Machine.
One Putnam Bevel Shear.
One No. 2% Pratt & Whitney Cut-off Machine.

NEW AND FIRST-CLASS TOOLS IN CHICAGO

NEW BRAINARD AND OTHER MILLING MACHINES.
Write for Special Circular.

NEW TURRET LATHES.

One Bardons & Oliver No. 15 Brass Lathe, with
friction back gears and set over turret.

NEW DRILLS

One Four-Spindle Fenn-Sadler Multiple Drill. |

One Foote, Burt & Co.’s 8-spindle, Universal
?d%ustable Bench Sensitive Drill, automatic
ee

! Two New 6 spindle Foote, Burt & Co. Multiple

Drills, Circular heads. 147 drill circle,

Capacity $4° drills.

-HILL, CLARKE & COMPANY,

Better-best machine tools. :

BOSTON: at 156 Oliver street.

CHICAGO: af 14 South Canal street, with a model demonstration machine shop in operation.

NEW YORK: at 253 Broadway.
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ASK FOR PRICES. CATALOG FREE
NEW BRITAIN

ER CHUCK CO. &%, BRiram

What a Blaisdell Lathe Will Do.

UT at Streator, Ill., Mr, Geo. Blake,
who is general foreman of the ma-
chine shop for the Chicago, Wil-

mington & Vermillion Coal Company,
finds a 22-inch Blaisdell lathe a good ma-
chine. Having some large work to do,

he merely blocks up this lathe till it will
swing 42 inches, and then turns up 1,800-
pound wheels which are used on the
motors for drawing up cars to their
mines. Pretty good job for that sized
lathe, isn’t it? )

How TO RAISE
YOUR WAGES

WE not only show you how, but

we qualify you to do it. Sup-
plement iour practical experience
with a technical knowledge of your
trade and you have the secret. We
have enabled hundreds to raise their
wages through our Course in

SHOP PRACTICE

TAUGHT BY MAIL.

It treats thoroughly and practically:
Reading Working Drawings; Machine
Shop Practice; Tool Making; Pattern-
making; Foundry Work, and Forg-
ing. Instruction in these subjects
has been prepared and revised by
over a score of practical experts from
the leading shops in this country.
Circular free on request. State su
ject that interests you.

INTERNATIONAL
CORRESPONDENCE
SCHOOLS

Box 82

SCRANTON, PaA.
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Leading Typewriter of the World

THE ONLY POLYGLOT A CROWNING GLORY

The

Using A HUNDRED type THE BEST MANIFOLDER,
shuttles in twenty-six lan- where quality and quan-
guages all immediately IN- | tity are considered.
TERCHANGEABLEK.

THE HAMMOND TYPEWRITER COMPANY

69TH TO 70TH STREETS, EAsT R1vER, NEW YoORK, N. Y.

THE

¢*“UTICA’

FIRE
EXTINGUISHERS

The “Utica” Hand Chemical
Fire Extinguishers

Best high-grade machine ever produced.
Approved by the Boston Mfrs. Mutual Fire Ins.
Co. and many of the different Boards of Fire
Underwriters.

WANTED—Good salesmen to spend their
entire time selling our goods.

O.J. CHILDS CO.

Sole Manufacturers

48-50 Liberty St. UTICA, N. Y.
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H. C. & Co. Improved
FRICTION DRILLS

The most perfect type. No waste of power. Speed varied by
foot treadle (leaving hands free) while the work goes on. No
stopping necessary.

These drills are the embodi-
ment of convenience and relia-
bility. Any speed of drill is
instantly obtainable by a very
simple device.

The Friction Disc is always
dry and does not waste or
sprinkle oil.

Table is adjustable on the col-
umn and instantly clamped in
position by the attached wrench.

Thrust of spindle and thrust

of disc are both carried on ball
bearings.

Made in three sizes, 13 inch,
20 inch, and 24 inch. Can be
fitted with either belt or motor
drive. '

No. 2—Will drill 1% in. hole in cast iroz 1 inch WV rite for full illustrated cir-
deep in one minute, with wheel feed. May also 1 i
be fitted with power feed attachment. cular.

Hill, Clarke & Company,‘

Better-best machine tools.

BOSTON: at 186 Oliver street. :
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation,
NEW YORK: at 236 Broadway.
CHAS. CHURCHILIL & CO., Ltd., selling agents for England and Scotland, at I,ondon, Birm-
ingham, Newcastle-on-Tyne and Glasgow.
On exhibition at the Philadelphia Bourse at the stand of W. E. Shipley.
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There are still a few of those bargain :

GRINDING MACHINES

LEFT ON HAND. Most of them are
fitted with the underneath countershaft
shown in this cut.
No. 2 Machine will run two wheels 10
inches in diameter, 1014 inches apart.
Price, complete, $15.
No 3 Machine will run two wheels 12
inches in diameter, 13 inches apart.
Price, complete, $2o0.

These are GOOD MACHINES and
GREAT BARGAINS.

ll, Clarke & Company,

Better-best machine tools.

BOSTON: at 158 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.

NEW YORK' at 253 Broadway.

—

Post Hammers

For Operation by Steam
or Compressed Air.

Falling Weight 100 lbs.
Adapted for small forgings not ex-
ceeding in size 2% inches round.

AT ALL TIMES UNDER COMPLETE CONTROL
OF OPERATOR.

Steel or Wrought Pipe Columns furnished when desired.

DISTANCE FROM CENTER OF DIE TO FACE OF
POST SUPPORTING THE FRAME, 10)% INCHES.

American Engineering Works,
1371 Carroll Ave, CHICAGO




20-Inch Stationary Head Drill

BACK GEARED AND POWER FEED.

//—/— o

e
-—
—_—
— —

Drill has revolving arm and table. Automatic stop.

Has steel spindle, with socket hole same as Morse Taper No. 3.

Countershaft has 93" pulley, 3” face; should make revolutions.

Distance from table to end of spindle, 26°.

Distance from base to end of spindle, 39”.

Built plain with lever feed, or Elain with hand-wheel feed; also with power
eed with or without back gears.

For its swing there is no more powerful drill built.

P. BLAISDELL & CO. - - WORCESTER, Mass.
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Yes! We're still talking about that

“Precision” Boring, Drilling
and Milling Machine

Because we Know it has no Equal.

We ABsolufely Guarantee Permanent Alignment

Does anyone else do this?

' MANUFACTURED BY
Lucas MacHINE Toor Co., Cleveland, Ohio.

FOR

Hill, Clarke & Company,

Machinery Merchants

BOSTON: at 156 Oliver street. X
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation,
NEW YORK: at 123 Liberty street; office entrance at 153 Greehwich street.

IWhen writing. please say you saw it in SHOP TALK.
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THE GEOMETRIC LINE OF

TURRET TOOLS

FOR

Adjustable H
Hollow Milling Tool Hand and Autqmatlc
<

SCREW MACHINES
is most complete
and up to date

Write :
for Full :
Particulars
and Prices, ::
Stating the ::::
Range of Work to be
Done and Tell us the
Diameter of Turret Hole
so we can recommend the
Most Suitable Tool for the Work.

Geometric Drill Co.,
Westville Station,
NeEw HAVEN, CONNECTICUT.

HILL, CLARKE & COMPANY, AGENTS o
: ’ Adjustable
Boston and Chicago. Coilapsing Tap.

Are also:::
Time and
Money
Savers

WILLIAM A. MAGIE FRANK 0. MAGIE

MAGIE BROTHERS
“ROCK BRAND”.

CYLINDER CYLINDER
ENGINE OIL S ENGINE
DYNAMO DYNAMO

Three Brothers’ Boiler Extract.....Cotton Waste
Solidified Palm Ozl

9 and 11 N. Canal St. 7o Chicago

When writing, please say you saw il in SHOP TALK.
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The Fellows Gear Shaper.

(Continued from March)

H E generation
of the Fellows
gear tooth pro-
files by the prin-
ciple of conju-
gate teeth was
spoken of in the
article on the
Fellows Gear

Shaper in the March Suop TALK, but the
« System was not dwelt upon at any

i

length.
from all others, so ingenious and correct
in theory that to explain it further we
show this month in the accompanying
illustration a diagram of the principle of
the Fellows Cutter Generating Machine.

The emery wheel represents one side
of an imaginary rack tooth, the complete
imaginary rack being shown in dotted
lines. The face of this wheel is dressed
off to positive accuracy by a mechani-
cally guided diamond tool. The cutter
blank—already roughed out and hard-
ened—is then rolled past the emery
wheel in true rack-and pinion motion,
the cutter passing the emery wheel pre-
cisely as though the former were a gear

Emery Wheel

Imaginary Rack

Line of Movement
of Cutter

and the latter a'complete rack. This
motion is obtained by steel tapes
wrapped upon a disc, representing the
pitch diameter of the cutter. While
this movement is going on, the emery
wheel grinds one side of the cutter
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teeth to the correct form, one at a time,
until the circle is completed, when the
cutter is placed in a second machine,
“left hand” to the first, and the opposite
sides of the teeth are ground in the
same way.

The resulting cutter will thus be seen
to be a gear, the accuracy of which de-
pends only on the truth of the flat side

of the emery wheel, on the straight slide
way on which the cutter is reciprocated
and on the rolling motion. The ac-
curacy of these can be made absolute,
and the resulting cutter is one of the
most minutely accurate forms known in
mechanism.

Since the cutters are ground to shape
after hardening, it is obvious that there
can be no errors or distortions due to
the hardening process.

The machines on which these opera-
tions are performed are completely au-
tomatic in all their functions. They are
to be found only in the works of the
Fellows Gear Shaper Co., who supply
all cutters to users of their gear cutting
machines,

The second illustration shows the
gear cutter at work cutting steel. It

may be seen what a clean sharp job is
done. The cutter does not break out
the metal of the blank in passing out.
One reason is that, as the cutter has a
top rake, the resultant effect 1s a shear-
ing cut. Another is that on account of
the crank motion, the cutter, at the point
of leaving the blank, has a minimum
cutting speed. Still another is that the
finishing portion of the cut is the thin
portion of the chip.
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Milling Machines and How to Use Them.

Chapter 1I—The Cutters.

PERSON buy-
ing a milling
machine for
general use,who
has not had
previous experi-
_ence, is immedi-
ately confronted
with the prob-
lem of cutters, and the question is fre-
quently asked, “What should I buy for a
starter?” and “What is likely to be re-
quired for my work?” It is to this
class that these suggestions are offered
rather than to those who, by years of

ters that are made, or they may be worn
away so that further grinding is im-
possible and consequently useless.

The milling cutter cannot be too fine
a piece of workmanship. The milling
machine was created for it and all the
thought and excellent workmanship put
into these splendid machines is for no
other purpose than to rigidly hold and
revolve the cutter at the proper speed
and to feed the work to it at a rate
suited to the material being milled and
the cutter doing the work.

The assortment of cutters shown in
Fig. 1 makes a good set to put with the

FIG. 1. A GOOD ASSORTMENT,

experience and study, are prepared to
give counsel and are not in need of it.
To begin with, do not, under any cir-
cumstances, buy up -a lot of second-
hand cutters because they can be had
at a bargain, as they are liable to prove
very expensive in the end for many
reasons.* They may be unsuited for the
work, out of date in design, and will un-
consciously be copied in the new cut-

to fit it.

new milling machine. A wide range of
work can be done with them, including
the making of new cutters of almost any
style or size. This set consists of two
of No. 6 and one each of all the rest.
No. 1 is a one-inch end mill arbor, suit-
able for shell end mills from 214 to
5 inches in diameter, and No. 7 illus-
trates an end mill 274 inches in diameter
The arbor has a threaded col-
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FIG. 2. END MILLS AND ARBORS.

lar with tongues to fit in the slot milled
in the back end of the cutter for driving
1t. .
The screw tapped into the front end
of the arbor drops into the counter-bore
in the cutter, thus keeping out of the
way of the chips and holding the cutter
in place. Fig. 2 shows two other styles
of end mills and arbors, each of which
have something to recommend them.
The cutters shown in the group at the

right are tapped 1 inch standard and
have a slot milled across the back enad
to fit the loose collar, which is used to
force off the cutter and serves no other
purpose. If desired, the cutter itself
could be extended and milled to fit a
wrench, the only objection being that
the cutter would be slightly more expen-
sive.

The arbor shown with cutters to fit,
at the left in Fig. 2, has No. 10 B. & S.

FIG. 3. SOLID END MILIL AT WORK.
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FIG. 5. INSERTED TOOTH CUTTER ON THE MAIN SPINDLE.

taper to fit in the machine, No. 4
Morse taper in front to fit the cutters
and Woodruff key to do the driving. It

has a nut to force the cutter off and:

screw to hold it on, the same as the
screw in No. 1 of Fig. 1.

These three styles of arbors and cut-
ters are excellent and any one of them
will give good results. The threaded
cutter is the cheapest because it does not
require internal grinding or lapping, but
for this reason it is not possible to at-
tain the accuracy that can be had with
the other two styles.

The straight arbor and cutters to fit
are not expensive, are easy to make, and
a high degree of accuracy can be ob-
tained. The taper arbor and its cutter
are perhaps slightly more expensive to
make, because it is necessary that the
cutter be ground internally to fit the
taper. This is to be recommended when
the most accurate work is required.

Shell end mills are very useful cut-

ters and will be largely used whenever
a milling machine is supplied with
them.

Small end mills should be made solid,
preferably with taper shanks (Nos. 3
and 4, Fig. 1), as the most accurate and
satisfactory way to hold them. )

A special solid end mill is shown in
Fig. 3, milling tangue on the end of an
end mill arbor. This cutter has No. 10
B. & S. taper shank, and is being used
in the Vertical Spindle of a “Milwau-
kee” No. 2 Universal, the cross feed
being engaged.

The Tail Stock in this miller is so
constructed that large end mills can be
used in the vertical spindle and mill
close to the center.

End mills 5 inches in diameter and
over should be made to screw directly
on the end of the spindle and should
have inserted teeth that can be renewed
when worn out; this makes the cheapest
form of cutter in the end. There are a
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great variety of ways in which the teeth
can be held in place. Very good cutters
have been made by making the teeth a
neat fit in the slots and then calking
around them to slightly upset the metal.

Figures 4 and 5 are_two views of the
same cutter. The cast iron body in this
case is cut between each tooth and a

FIG. 5.
taper pin driven in to slightly spring the
metal and rigidly hold the teeth in place.
The illustrations show the use to which
such cutters can be put.

The Spiral Surface Mill (No. 5, Fig.
1) is 215 inches in diameter, 3 inches
face and is one of a great variety listed
by the cutter manufacturers whose
practice is to make with straight teeth
where the face is less than 34 inch wide.
This style of cutter, in widths to suit,
is commonly used for key seating.

Cutters with side teeth (No. 6) could
be used for key seating, but it is ob-
vious that they would fall below size
much sooner than the cutter without
side teeth.

Teeth milled spiral will do better work
on wide cuts than when milled straight,
on account of the shearing cut, ‘and for

INSERTED TOOTH CUTTER FINISHING A VISE

heavy roughing the teeth should be
nicked as shown in Fig. 6. This can be
done by cutting'a coarse thread around
the blank before milling the teeth.

The side cutter is most useful in
pairs for milling both sides of a piece at
once, like squaring a tap shank; the cut-
ters operating on opposite sides of the
piece take away any tendency to spring
and produce accurate work rapidly.

A gang of spiral surface cutters with
side teeth, the inner pair made inter-
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locking, is shown in Fig..7. The teeth’
are cut spiral, right and left hand al-
ternately, to balance any side thrust and
tc give top rake to the side teeth doing
the cutting. The inner pair are made
with clutch teeth to interlock, the bear-
ing faces being cupped out to allow the
clutch teeth to engage. Paper is used to
extend the cutter as the sides are
ground away, maintaining a constant
size and insuring interchangeability.
The same cutters can also be used for
" roughing and finishing by taking out
some of the packing while roughing,
and restoring the cutters to the proper

Generally it is more economical to
buy standard cutters from the maker,
and in many instances special ones also,
but it is at times desirable to do some of
this work at home, being cheaper if the
tool room is properly equipped and or-
ganized, and the educational advantage
of such work has a distinct valye.

For making cutters, Nos. 10, 11 and 12
of Fig. 1 provides a good outfit. The
first two have 60 degrees angles, one
right and one left hand, and will suffice
for most straight tooth work. No. 12
is for milling spiral cutters and has 12

degree angle on one side and 40 degrees
on the cther.

FIG. 6. SHOWING A NICKED CUTTER.

width before taking the finishing cut.

For convenient handling it is well to
fasten interlocking cutters together with
three small screws; this will prevent
the packing from being lost and makes
it possible for the cutters to be ground
and adjusted to size in the tool room.
Cutters that can be ground without
changing their form are indispensable for
some classes of interchangeable work.
They do not cut as freely as cutters with
more clearance and should be used only
for irregular shapes that are difficult to
grind or when exact duplication of form
is required. Fig. 8 shows a group of
common forms. Care should be taken
in grinding to have the face of the teeth
radial; the tendency is to grind the
point more than the base of the tooth,
which places the cutting edge at a great
disadvantage.

Practice has shown that it is best to
make cutters with radial teeth. If they
are under cut so as to give the cutting
edge top rake, as in a lathe tool, it
makes a weak tooth liable to break eas-
ily.

Formerly cutters were made with very
fine teeth which gave little chip room;
this was before the high-pressure days.
Two such cutters are shown in Fig. 6,
one a 6 inch side cutter the same size
as the one on the arbor, and the other a
spiral cutter with fine teeth nearly
ground away. The change in practice
is apparent from these comparisons.

There is far more danger of getting
too many teeth than too few into a cut-
ter.

If the cutter is small in diameter so
that it will become too thin if the teeth
are deep, take the first cut through at
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the proper depth and then mill around
again after revolving the work so as to
bring the proper angle.

The end mills shown at the left in

design be kept sharp. A dull cutter is
like any other tool that is dull—its ef-
ficiency is greatly reduced, the work
produced is inferior, and the cutter

TIG. 7. FINISHING A VISE-BLOCK WITH A GANG OF CUTTERS.

Fig. 2 are from 215 to 3 inches in diam-
eter and each has 15 teeth.

The angular cutters in Fig. 2 are too
fine, especially the roughing cutter,
which can be distinguished only by the

wears rapidly away.

The same principle applies to the cut-
ting edge of the milling cutter as to
any other cutting tool for metal. If
too little clearance is ground it will not

FIG. 8. A GROUP OF COMMON FORMS.

clipped corners, the finishing cutter be-
ing carried out to a sharp point.

The most vital point in milling ma-
chine practice is that cutters of whatever

cut well and if too much it will chat-
ter; about three degrees will generally
give good results. There is much more
to tell, but lack of room precludes.
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SmoKke Consumption atthe University of Chicago

By Morris Wisner Lee.

ESSON in

:conomy and

5 m o kelessness

may be learned

)y many shop

oower plants

from the heat-

ng and lighting

Jdlant recently

installed at the Chicago University. Great
efforts are being made at this time in
Chicago to abate the smoke nuisance,
and it'is gratifying to see a large in-
stitution doing its best to aid the work
and furnish a good example for others.
The plant supplies electric light and

ram with a fuel hopper outside the fur-
nace proper, and a retort or fuel mag-
azine and auxiliary ram within—tuyere
blocks for the admission of the air be-
ing placed on either side thereof. The
ram is actuated automatically by steam.
By means of the ram and its auxiliary
the fuel is forced underneath the fire, its
movement being upward and backward.
The green coal does not reach the fire,
as it is coked before rising to the zone
of combustion. A low pressure air
blast is admitted through the tuyere
blocks at a point above the green fuel
in the retort, but below the fire, so that
the air is mixed with the gases which

VIEW OF THE POWER PLANT, SHOWING THE STACK.

steanm heat for the various buildings
comprising the university, and to do this
a battery of ten 150 horse-power boilers
are required. The second illustration
shows the boilers, each fitted with a
Jones Underfeed stoker. The coal con-
veyors, which are to complete the equip-
ment, were not yet installed at the time
the photograph was taken.

The stoker shown consists of a steam

are liberated from the coking coal below.
This combustible mixture passes up-
ward through the mass of burning fuel,
thereby - ensuring very complete com-
bustion.

Mr. A. D. Houghton, who laid out
this plant, combined several good ideas
besides this stoker, and among them is
the method for extracting a large
amount of heat from the waste gases,



12 SHoP TALK

APR.

part of it in the economizer and part for
heating the air used in the forced draft.
Three tunnels extending lengthwise un-
der the battery of boilers are employed
for this purpose. There are two other
similar tunnels in addition to these, but
used for other things.

The hot gases after passing the length
of the firebox and through the tubes, are
led down beneath the boilers through
the tunnel where the economizer pipes

the thinness of its walls would be most
conducive to the ready transference of
heat. In the event of corrosion after
a time it is a comparatively simple and
inexpensive matter to replace it. The
air for the forced draft after completing
the passage through the stovepipe, is
turned into a collector tunnel directly
underneath the fire boxes, and from
there it goes up through the fire as
above described. The fact that the

PART OF THE BOILER ROOM, SHOWING THE STOKERS.

are placed. A large amount of heat is
thus given up to the feed water. From
there the gases traverse the length of
the battery again through another tun-
nel filled with six-inch stove pipe
through which the air for the forced
draft is circulated. Stove pipe was con-
sidered rather an innovation, but
thought to be the best for the purpose
on account of its low price, and because

temperature of this air is anywhere from
125° F. to 150° F. materially aids com-
bustion and is a potent influence in the
economy of the plant.

Owing to the circuitous route which
the waste gases are obliged to traverse,
the effect of the stack and the forced
draft of 2 to 214 inches of water is in-
sufficient to keep them moving properly,
so there is another small fan next to the
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stack, which maintains an induced draft
about equal to what the stack would
produce if it drew the waste gases di-
rectly from the boilers. When the plant
is running very light as is the case
sometimes in summer, the waste gases
may be sent from the boilers through a
tunnel outside the building, and intro-
duced into the stack direct, and in this
case neither the forced nor induced
draft are used, the height of the stack
being sufficient for the purpose.

The accompanying illustration shows
the amount of smoke when running
eight boilers. The stack was observed
for several hours and emitted no more
smoke than this at any time. The en-
gineer in charge,.Mr. Frank N. Goble,
who kindly showed the writer the sali-
ent features of the plant, said that there
was some smoke while the fires were be-
ing cleaned, but this, of course, is only
for a short period - three or four times a
day.

Thé New Flather

FTER many
years’ experi-
ence in building
shapers, the
Flather Planer
Company hawe
now brought out
a new and larg-
er size, which is
shown in the accompanying illustration.
This ‘shaper is made to plane 24 inches
long, 2515 inches wide and 15 inches
high, and embodies several new special
features as well as all those of their
previous machines.

The machine is powerfully back gear-
ed, and all the gearing is contained in
the cone pulley, entirely out of the way.
Clutches for the gears are on the driv-
ing shaft inside the column and are op-
erated by a lever on the back of it. Great
power is obtained by means of this new
arrangement, and application for patent
has been made. Sixteen changes of
speed may be secured in connection with
a friction countershaft. A new friction
power down feed for the head is fur-
nished, and at a slight extra cost an
automatic stop can be provided for the
saddle on the cross-rail, by which the
feed to the saddle is thrown out in-
stantly at any given point when feeding
in either direction.

The machine is fitted with a combina-
tion of the Whitworth quick return and

24-inch Shaper.

the slotted lever crank movement, which
makes the quickest return movement of
any shaper made and the most uniform
cutting speed of any crank movement
used at the present time, without shock
or jar. There is a handwheel on the
top of the ram, by which the ram can
be quickly brought to any position de-
sired while the machine is running and
cannot slip. A graduated collar shows
the length of stroke the ram travels. An-
other good point is the adjustable
slotted lever, which, as the lever wears,
can be adjusted and still retain its rig-
idity.

The crank pin is adjusted by a scroll -
and two racks so that it is impossible
for it to slip, either when tightened by
the hand-wheel, shown on side of ma-
chine, or when loose. The stroke can
be changed while the machine is in mo-
tion as readily as when it is at rest, and
can be changed from full stroke to zero
in three seconds. .

The angle-piece for supporting the
box-table is bolted to the lower edge of
the cross-rail, has an adjustable bear-
ing on the outer edge of the box table,
and the lower end bears on a rib cast
on the front of lower part of the column
which projects as a bearing for the rais-
ing-screw. The support is directly un-
der the cutting tool at all times, being
raised and lowered with the cross-rail,
which makes it unnecessary to adjust it
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whenever the position of the cross-rail

is changed. .
The pitman is directly pivoted to the

slide block in the ram, and the lower end
slides on a shoe that has a pivotal mo-
tion on the shaft through the center of
the column. This motion still further
increases the uniformity of the cutting
speed and allows the pitman to be made
“yoke” shaped at the upper end, so that

APR.

THE NEW 24 INCH SHAPER.

a long shaft can be run through the
center of the column for key-seating or
other work. This motion also allows
the large gear to be placed close up to
the underside of the ram, thus reducing
to a minimum the tendency of the pit-
man to spring and chatter, as it would
be apt to do if the gear was set low in

the column.
This is a most excellent machine.

PATENTS.

CAVEATS, TRADE MARKS,

COPYRIGHTS AND DESIGNS.
Send your business Saves Time,
direct to Costs Less,

Washington. Better Service.

Our Office close to U. S. Patent Office.
PERSONAL ATTENTION GIVEN.
21 YEARS' PRACTICE.

SIGGERS & SIGGERS
918FSt,N.W,, Washington,D.C
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1is poeeung Up ad-

vertisements of all sorts for various

magazines and papers that those pages

have become quite as interesting, if not

more so sometimes, than the regular
reading matter.

At the bottom of every page and
scattered through the middle of some is
this little sentence in italics—“Please
mention this paper,” or “Mention Mc-
Loor’s Magazine when writing to adver-
tisers,” etc, etc. Now why is this?
Simply because advertisers want to
know from just what source their or-
ders come. They pay for space and
want to know what they -get in return
the same as if it were merchandise. They
have to know in order to advertise in-
telligently and profitably. If they carry
an advertisement in a number of medi-
ums and the replies coming in mention
one or two of these more than others
they will get an increase, or at any rate
a continuance of business, which is only
just and as it should be.

_Some people in answering an ad-
vertisement will never say where they
saw it because they think they are doing
a good turn for the publisher. Others
are merely unobservant or indolent
about it. For these people the “key-
ing” of advertisements proves useful,
but it is not always practicable to key

an ad. They do not realize, perhaps,
that it gratifies the advertiser more than
it does the publisher to know which ad-
vertisement bore the most fruit, and that
this simple act of mentioning where
they saw the ad. places dealer and cus-
tomer in more cordial relations.

So it helps all three—customer, ad-
vertiser and publisher, and at what a
small exertion! It enables the adver-
tser to know what he gets when he buys
space, the customer to get good service,
and the publisher merely his just due,
i. e, credit for results. Nobody ought
to think it too much trouble to say
where they saw an advertisement when
they think it over a moment. Only
these words, “I saw it in So-and-So”—
that’s all.

There is now an increasing number of
advertisers in SHop TaLk. We want to
keep them and we want more. SHoP
TaLK is an excellent medium. We
know it brings results which are per-
haps not credited to it, and we want to
prove its value to our advertisers who
have ads in others papers as well. So
we ask you to say, “Saw it in SHop
TALK” when you write or order. It’s a
little thing to do and it helps you, helps
the advertiser and helps us. Mention
SHor TALK.

HE next issue of SHop TALK, the
May number, will be a special
number, double size and double
circulation. That means 48 pages and
20,000 copies, which will reach ma-
chinery buyers and users all over this
country, and in many others. We will
present some new machines therein, de-



16 . SHOP TALK

APR.

signed and built under our personal su-
pervision. It is needless to say that

they will be the best and latest develop- -

ments in their line. Hill, Clarke & Co.
tools have that reputation.

We are certain that this special issue
will be a very good proposition for ad-
vertisers. Smop TALK brings an im-
mense amount of business to us, and it
will do the same for other advertisers,
because of the class of people to whom
it goes. And 20,000 copies, that is a lot
of users and buyers of machinery and
appliances of all descriptions. )

The rates for this special issue will be
$40 for a full page (14 inches, or 200
agate lines); $25 for a half page (100
agate lines), or $15 for quarter page (50
agate lines). Less than quarter page,
$0.40 per agate line (234 in. wide).

This special issue will be sure to bring
business to your doors, and we are glad
to extend to advertisers this opportun-
ity. Advertising copy should be in our
hands by the end of this month to en-
sure a good position, and not later than
May fifth in any event.

OME days ago we received an
unsigned communication from
some person in an eastern state

occasionally mentioned for its culture,
and this note characterized our request
for fifty cents subscription to SHoP
TALK as typical of the “wild and
wooley, tempered and fostered in the
windy city”—whatever that means. We
are not quite sure. We only know that
the Indian uprisings around Chicago
have become quite rare the last few
years, and we are of the opinion that
the writer of this missive has never
crossed the imaginary boundary line of
his state.

If there is anyone who cannot derive
more than fifty cents’ worth out of
twelve numbers of SHOP TALK, we want
him to say so and sign his name. We
think that one such article as Mr.
Kearney’s, in this number, on Milling ‘
Machine Cutters, is worth more than
the price of a year’s subscription. That
pri'ce is merely nominal and was de-
cided upon because of the enormous
growth of our mailing lists from re-
quests for the receipt of Smop TALK.
With the many articles on machine
tools, the occasional “shop kinks,” the
descriptions of new tools, and diScus-
sions of shop practice, we consider fifty
cents a very small contribution.

THE BEST FOR
Lathe and Planer Tools, Taps,

Reamers, Twist Drills, Dies,
Punches, and all tools where
the best results are wanted.

150 Oliver St., Boston.

STYRIAN STEEL

HOUGHTON &

GEO. ADAMS, Chicago Agent.

REMEMBER the small amount of
Steel used in an ordi-
nary tool.

- the amount of work
tools made from STY-
RIAN STEEL will do
with one grinding.

AND SEE - ifyoudo not save the

the cost of the Steel in
ONE DAY’'S USE, and
many times over before
the tool is used up.

RICHARDS

71 W. Washington St., Chicago.

- NOTE -

Dooley on Editors.

b IS a hard job,” said Mr. Dooley,
“but ’tis a fascinatin’ wan.
They’se nawthin’ so hard as

mindin’ ye’er own business, an’ an iditor

niver has to do that.”
“] shud think th’ wurruk wud kill
thim,” said Mr. Hennessy, sadly.

“Tt does,” said Mr. Dooley. “Manny
grreat iditors is dead.”



1902

SHOP TALK . 17

E African

oncessions

iyndicate of

.ondon will

hortly be dis-

atching a dep-

tation to Af-

ica to survey

he Victoria

Falls with a view to getting out plans

for an electrical installation which will

be worked by power from these Falls,

whose height is said to be 420 feet and

whose width is’about a mile. The syn-

dicate estimates that the water passing

over the Falls is many times greater

than at Niagara Falls. It is thought

that it will be found possible to apply

. electrical energy generated at the Falls

for working about 300 miles of the

Cape-Cairo Railway, viz: 150 miles

north and 150 miles south. Another

suggestion is that the tramways of Bula-

wayo, which is 240 miles away, may be

done from this station. The enterprise

is, of course, at the moment only in the
preliminary stage.

The entire 7,500 horse-power gener-
ated by the Economy Light & Power
Company, Joliet, Ill, has been leased
and there is a demand for 2,000 more
horse-power. The Illinois Steel Com-
pany makes this demand, as it intends

to operate its mill machinery therefrom. -

The Bridgeport pumps in Chicago will
use 500 horse-power from the plant, and
the Chicago Edison Company is to have
2,000 horse-power for lighting purposes
in Chicago. The Economy plant will
be enlarged to its full capacity.

It is reported that British and Furopean
ironmasters are working towards a con-
solidation to keep up the prices, in view
of the demand for pigiron and steel from
America. The idea is to agree upon a
rate on which to sell to America in order
to prevent competition among them-
selves, which would tend to reduce prices.

The French Chamber of Deputies have
passed the bill providing for the participa-
tion of France in the St. Louis Exposition.
The bill provides for an appropriation of
600,000 francs, to be applied solely to
an exhibit of fine arts and textile manu-
factures, which will cover a floor space
of nearly ten acres. France is preparing
to surpass all her former displays at
American expositions and wants to sur-
pass all other foreign countries repre-
sented there as well.

In building the new bascule bridge
across the Chicago River at Randolph
street a new invention is being success-
fully applied in the construction of the
piers. This consists of a water-tight steel
sheathing used in the construction of the
cofferdams for the piers, and is the first
of its kind ever used in this section of the
country. The sheathing, bzsides having
great strength, it is the only water-tight
cofferdam ever built in the river. It is
composed of a series of channel bars,
bolted together in pairs and connected
end toend by “I” beams, forming an
absolutely water-tight fence, extending
out into the river, enclosing the area in
which the pieris tobe constructed. While
the sheathing is more economical than

the old style, it also takes up less room
than the old ones and therefore hinders
traffic less.



18 SHOP TALK

APR.

The Lucas Machine Tool Company, of
Cleveland, Ohio are preparing plans for
a modern brick factory to be erected at
Glenville near Cleveland. The factory is
to be of the saw tooth type, 150 feet long,
and strictly fireproof throughout. Two
bays are to be erected at present with
provisions for additional ones later on.

NOTICE.

Change of New York Address

FTER April 15th, our New York
A store will be at 123 Liberty street,
where there will be more scope for
showing our line of machine tools. The
office entrance will be at 153 Greenwich
St. Please note this change.

Change of New York Address

Where Do
You Stand?

Are you dissatisfied with your
standing on the pay roll? We

can help you get nearer the
to Cut out this ad., mark

after the position you want
on the pay roll below, fill in
the blanks and send to

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 820, Scranton, Pa.

MONTHLY PAY ROLL
Manager Foreman Toolmaker
Superintendent Foreman Patternmaker
Mechanical Engineer Foreman Molder
Chief Engineer Toolmaker

Machine Desig Machinist

Draftsman Patternmaker
Assistant Engineer Molder

Foreman Machinist Blacksmith

Occupati Age.
Name

St. & No

City State

LARD
" SYSTEM

pusiness

Are working ‘at a disadvantage with-
out our catalogue. This practical book
will tell you a number of things abow
factory systems that you never heard
of before i

If we asked you a price for we
book you might pause before sending
for it. But it is perfectly free and
gladly sent : :

True, every one costs us 38 cents
but we gladly send the book free, for
every third reader is a user of SHAW-
WALKER Systems :: I

The Shaw-Walker Company
Mushegon Michigan
Risk a dollar for a copy of Charles J.
Watts’, 112 page book, “THE COST OF
PRODUCTION.”’ Mr. Wattshasstudied
factory costs and factory organizations
—devoted to this smgle subject his
brains and his energy :: ::
The best of what hehaslearned he
tells to you in his book o
Bound in cloth the price is Two
dollars, carriage prepaid. FEither edi-
tion, paper or cloth is shlpped on
approval : oo
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This depariment is intended to help the good man who wants a geod job, and the good sheg

with a good job for a good man.

There is no charge for the service.

In making your wants known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in dbringing the right parties together.

We shall act with the utmost impartiality in every instance; mo favoritism meed be expected;

nor do we ask or expect favors.
a means; nothing more or less.

We wish to make SHOP TALK really valuable to everybody—this is

Applicants for positions should state age, whether marvied or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why out of 1t or wishing te
leave, if wiliing to go to any part of the country, wages last earned and expected, references, elc.

Ewmployers should specify very particularly what the man is wanted for, what wages they wish to

pay, and highest limit under necessity.

Opening No. 10.—Wanted, by a firm in Leaven-
worth, Kan., employing 60 to 80 men in machine
shop department, a reliable, sober and compe-
tent foreman for the Machine Shop Department.
Thorough mechanic, one who understands up-
to-date methods of producing work economic-
ally and handling men. State experience, give
reference and salary wanted. Address G. W. M.
C., care of Hill, Clarke & Co., Chicago.

Opening No. 11.—Wanted, two or three young
draftsmen, on general shop work and details
tracing, etc. Payaccordingtocapability. ‘I'hose
with some shop experience preferred. Good
opening for young men. Address, H. E. Harris,
care of Murray Mfg. Co., Tottenville, P. 0., N. Y.

Application No. 27.—Practical machinist, age
28, married, understands engines, hoilers, pumps
and mill work. Has done steam fitting and
electrical work. Desires position as engineer in
New England mill. Recommendations. Address
R. A. M., care of Hill, Clarke & Co.

A]:fﬁcatipn No. 29 -Machine shop man, 28,
married, 4 years shop experience on various
work. Well educated. Desires to engage as

salesman for machine tools, tool steel or shop
supplies, Wants §15a week and expenses to start.
References. Address J. W. M., care of Hill,
Clarke & Co., Chicago.

Application No. 30—Man with 20 gears exper-
ience in the wind-mill, feed-mill and pump busi-
ness, looking for connection with parties in that
line. Invites correspondence. References. Ad-
dress C. H. H., care of Hill, Clarke & Co., Chicago.

Application No. 81.—Practical mechanical en-
gineer with wide experience in design, construc-
tion_and installation of machinery; wood, iron
and mason construction, and gas engine work,
Thirty-six years old, married. Wants position
as chief engineer or master mechanic for large
concern. Something permanent. Salary of $2,500.
Address F. E. S., care of Hill, Clarke & Co., Chi-

cago.

Application No. 82. Young man aged 19, wants
place as machinist with opportunity of learnin
the trade. Has had some experience, and is
taking a correspondence course in that line.
Address J. E., care of Hill, Clarke & Co., Chicago.

Application No. 33.—Practical Mechanical
En(fineer’ 54 years old, first-class health. Has
had wide experience from apprentice boy to
superintendent. Wauts to better his present
position financially. Good references. Address
W. B. Y., care of Hill, Clarke & Co., Chicago.

Application No. 84—Position wauted as Super-
intendent or foreman of machine shop by an
American, age 85. Well up in modern shop
%ractice. Good organizer and disciplinarian.

as good education and can furnish good refer-
ences. Applicant is known to this office. Address
E. E. W,, care of Hill, Clarke & Co., Chicago.

Application No. 35.—Position wanted as assis-
tant electrician by ?oung man, aged 19, will
graduate this June from Southern Mechanical
College. References. Address, F.M. J., care of
Hill, Clarke & Co., Chicago.

NOTICE—*''Help Wanted" and “Situations Wanted" advertisements will be published under

this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per
line, a line averaging about sevem words. Advertisements with replies to come in our care will bs
published free of all chasges including corresponding with the interested parties.
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Some are new machines that we own :Iua;

and which. rather than keep standing on our
faster-moving machines.
through the divers exigencies of business.

, oy are special machines not required by every shop
00rs, we are -wilm;‘g
Others are second-hand machines which we have acquired in trade and

to sacrifice to gain the room for

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as

not, absolutely unmatchabdle.

LIS7 OF SECOND-HAND TOOLS IN CHICAGO.

SECOND-HAND LATHES
One 18"x6' Am. Tool Wks. ¥athe Comp. Restand
Power Cross-feed. Good as new.
One FitchburgLI;athe. 15°x6'.
One Blaisdell Lathe, 18"x5'.
One 147 x5’ Engine Lathe.
SECOND-HAND DRILIL PRESSES.
One Pawling & Harnischfeger Horizontal Double
... Post Drill, with 7-foot vertical movement
' table 48°x60°, and 15 feet of track, good

condition.
One 2-Spindle Slate Sensitive Drill.
One’Baush 8 spindle Multiple Drill, circular pat-
tern. For 1" Drills.

SECOND-HAND SCREW MACHINES.
One %* Wells Bros. Automatic Screw Machine.
One'No. 8 Bardons & Oliver Screw Machine, plain

head, wire feed and automatic feed.
One hNO'% Bardons & Oliver Turret Machine, plain
.. head.

SECOND-HAND CYLINDER BORER.
One Sellers Cylinder Borer, with facing heads.
Will bore and face 30" cylinders and is in fine

SECOND-HAND SHAPERS.
One 12° Heavy Shaper.
COND-HAND PLANERS.

SK
One 24°x24"x6’' Flather Planer, in fine condition.
One 36"x36°x12' Wood & Light Planer.

SECOND-HAND GRINDING MACHINES.
One 24* Bridgeport Water Tool Grinder.

One 86” Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24* Hodge Railway.Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2° Hurlbut & Rogers Cut-off Machine.
One Fisher Boiler-Plate Chip

T.
One No. 2% Pratt & Whitneypceut-oﬂ Machine.

NEW AND FIRST-CLASS TOOLS IN CHICAGO

NEW BRAINARD AND OTHER MILLING MACHINES.
‘Write for Special Circular.

condition.

NEW TURRET LATHES. One Foote, B ?%WCDRI}L? dle. Uni .
iver No. 15 B the, wi ne Foote, Bur 0.’s 8-spindle, Universa
onefrli;catfg:l:;c% g&:ﬁfmf set oxl;:?tltﬁr}el: with Adjustable Bench Sensitive Drill, automatic

feed.
Two New 6 spindle Foote, Burt & Co. Multiple

Drills, Circular heads. 147 drill circle.
Capacity 5" drills.

HILL, CLARKE & COMPANY,

Machinery Merchants.
BosTON: at 156 Oliver street.

‘CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEw YORK: at 123 Liberty street; office entrance, 153 Greenwich street.

NEW BORING MILL.
©One 37” Baush Boring Mill, double head.
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The
Leading Typewriter of the World

THE ONLY POLYGLOT A CROWNING GLORY

Using A HUNDRED type ' THE BEST MANIFOLDER,
shuttles in twenty-six lan- where quality and quan-
guages all immediately 1N- tity are considered.
TERCHANGEABLE.

THE HAMMOND TYPEWRITER COMPANY

69TH TO 70TH STREETS, EAsT R1vER, NEW YORK, N. Y.

Post Hammers

For Operation by Steam
or Compressed Air.

Falling Weight 100 Ibs.
Adapted for small forgings not ex-
ceeding in size 2% inches round.

AT ALL TIMES UNDER COMPLETE CONTROL
OF OPERATOR.

Steel or Wrought Pipe Columns furnished when desired.

DISTANCE FROM CENTER OF DIE TO FACE OF
POST SUPPORTING THE FRAME, 103} INCHES.

. American Engineering Works,
1371 Carroll Ave., CHICAGO

I'n writing, please say you saw it in SHOP TALK.
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SIBLEY & WARE DRILLS

Made in
sizes for all 1
work.

Conveni
operate and .
work.

This cut sh
20-inch size
with back
power feec
matic stop ar
return.

Miighty f
machine 2
doesn’t cost
very mu
either.

Write to
us for the
size you
want,and we
will quote
you a price
well worth

your consideration. A e
Hill,

BOSTON: at 156 Oliver street. A . )
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street,

Are Good Drills

Clarke & Company,

Machinery Merchants

< In writing. please say you saic it in SHOP TALK.
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SUBSCRIBERS WANTED TO

SOCIAL SERVICE

A MONTHLY MAGAZINE DEVOTED TO
SOCIAL AND INDUSTRIAL BETTER-
MENT AND IMPROVING THE CONDI-
TION OF THE EMPLOYED.

SOCIAL SERVICE is a Record of All Industrial
Movements throughout the wor'd. The Indus-
trial Pacts, Statistics and Comments it prints
from nLonth to month cannot fail to be of inter-
est to the

Vast Army of Employers and Employed

America is already the greatest industrial nation
on earth, and is rapidly increasing in this lead.
SocrAL SERVICE will tell from month to month
how this great industrial battle is being won in
Europe and America. Every man, woman and
child in the country should be educated in indus-
trial betterment and in the t social prob-
lems now agitating the world. Write us your
experiences and give suggestions for extending
our subscription list. Write for sample copies.

SUBSCRIPTION TO SOCIAL SERVICE
ONE DOLLAR—ONE YEAR

PUBLISHED MONTHLY BY
LEAGUE FOR SOCIAL SERVICE

287 FOURTR AVE, NEAR 28D ST.,, N, Y,

Special Arrangements made with Agents and
. anvassers. Generous Commissions.

Advertising Department: 287 4th Avenue, N. Y
. Address: Managing Editor.

Are you
Interested i1n
Automobiles?

If so, send 25 cents for a three
months’ trial subscription to

AUTOMOBILE
=N E W S

85 FIFTH AVENUE,
CHICAGO, ILL.

The best Automobile Monthly published

Spiral
Grooved

Gardner

Will cut faster
er than any

grinder—no m
the job or met

It's the
that does i

No other
like them,
nor as good
Circular?

BosTON: at 158 Oliver street

Disc

- Hill, Clarke & Company,

Machinery Merchants

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 158 Greenwich street.

Grinders

When writing, please say you saw it in SHOP TALK.
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New Pattern Speed Lathes

with Improved Lever and Screw Feeds to Tailstock.

We have quite a number of these excellent
speed lathes in stock.

They are fine machines as regards quality and
reliability, and very moderate in price.

But we don’t want so many on hand at one
time. Can’t you use one or two?

Always glad to answer inquiries or quote prices.
Drop us a line.

Hill, Clarke & Company,

Machinery Merchants

BoSTON: at 156 Oliver street. .
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation
NEwW YORK: at 123 Liberty street; office entrance. 153 Greenwich street.

Hhen writing, please say you saiw it in SIHHOP TALK.
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Automatic Size of
Feed Table
18 inches 32x8 inches

We have been selling a great many of the

No. 2 Improved
Lincoln Milling Machine.

And every customer says it is the most powerful
machine of its kind that is made.

When you need one let us know. Circular is free.
Why don’t you ask for it?

Hill, Clarke & Company,

Machinery Merchants

BosToN: at 158 Oliver street

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street.

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue.

When writing, please say you saw it in SHOP TALK,
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Equals to the

Milling Machines

They Stand at the Head

Absolutely the Peers in Every Regard

Gear Feeds are Dangerous

They are liable to break the cutters, they
endanger the feed mechanism and do no

more work than a properly designed belt
feed.

Gear feeds absorb much power. Belt
feeds do not.

The feed belt on the “Milwaukee”
gives ample power for the heaviest
cuts that the main belt will pull.

And there is no milling machine made
that will do as heavy work for its size as the
““Milwaukee.”

Pleased purchasers will confirm - these
statements.

Manufactured by KEARNEY & TRECKER, Milwaukee, Wis.,
and sold only by

Hill, Clarke & Company,

Machinery Merchants

BosTON: at 156 Oliver street. 5

CHICAGO: at 1 South Canal street, with a model demonstration machine shop in operation.
NEW VORK: at 128 Liberty street; office entrance at 158 Greenwich street.

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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If You Have Any Holes to Tap

From 1) to 12 inches in diameter either
straight or standard pipe our

COLLAPSING “TAP

will pay for themselves in a few days

Tell us your requirements and let us quote price on a
suitable tool for your work °

GEOMETRIC DRILL COMPANY

New Haven (Westville Station) Conn.
HILL, CLARKE & CO., Agents, Boston and Chicago.

WILLIAM A. MAGIE FRANK O. MAGIE

MAGIE BROTHERS
“ROCK BRAND?”

CYLINDER

CYLINDER
ENGINE 0 [ L S ENGINE
DYNAMO

‘DYNAMO

Three Brothers’ Boiler Extract..... Cotton W aste
Solidified Palm Oil

9 and 11 N. Canal St. Terionis Chicago

Telephone Main 1075

When writing, please say you saw it in SHOP TALK.
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A New Method of Lighting Drafting Rooms.

BY NORMAN LEE,

NE of the most serious
problems which con-
fronts the architect in
the construction of a
large building,is its
proper illumination
during the dark hours of the day. In
the case of an office building where the
rooms are small, the problem is not so
difficult; but in satisfactorily, and yet
economically lighting a reading room,
library or audience room, it becomes
much more serious.

In the case of a drafting-room it is
very essential to have the best illumina-
tion possible, and as no existing method
of lighting is entirely satisfactory, the
University of Wisconsin, with a desire
towards bettering the present drafting-
room conditions for its engineering stu-
dents, has found through an experi-
mental investigation carried out by two
engineers of the 1901 class, a most satis-
factory method of artificial illumination.

To be satisfactory, artificial lighting, as
applied to drafting-rooms, should con-
form to at least four conditions. First,
the source of light should be hidden, for
when the direct rays of light strike the
eye, the pupil contracts to shield itself
from the dazzling effect, and so the work-
man does not derive the benefit of the
full amount of light. Second, there
should be a sufficient amount of light for
the comfort and good workmanship of
the draftsman. Third, the quality of
light should be as good as possible; and

fourth, it should be distributed uniformly °
and in such a way as to cast as few direct
shadows as possible.

A method of indirect illumination con-
sisting of first reflecting the light from
the lamps to the ceiling, and then from
the ceiling to floor and desks, was found
to conform most nearly to the required
conditions. And though this system
seems simple when found, a number of
problems arose before it could be satis-
factorily worked out.

The first of these various problems was
the determination of the reflecting sur-
face, for since by the first condition, the
source of light must be hidden, it can
readily be seen that a polished surface
producing an image, was out of the ques-
tion. Alarge number of substances were
tested with a photometer, for the amount
of .light reflected from them, and for-
tunately hard white plaster, or white
sanded calcimine finish was found to be
very good, reflecting about 804 of the
total light incident upon it. For the re-
flectors, however, various paints were
tested, and zinc white mixed without oil,
laid on in three coats, was found to give
the best results. Both of these surfaces
are almost pure white, and not being
polished they do not reflect the light ina
glare,

To find the shape of the reflector giving
the required even distribution of light,
was the next question, and to begin
with, a curve was laid out by mathe-
matics, calculated to suit the conditions,
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and a reflector was made conform-
ing to this curve. For the purpose of
testing this reflector, a light tight room
was partitioned off in one of the build-
ings, and its floor was divided into spaces
a yard square. The reflector was then
fastened to the wall and with the lamps
in it turned on, each square yard was
photometered for the amount of light
falling on it. In this way it was found
that, so far as giving an even distribution
of light, the original curve was con-

the drafting-rooms of the Engineering
Building in the University of Wisconsin,
and needless to say, that after dark this
room is the most pleasant and restful to
work in. In this room the reflectors,
which are made of sheet iron bent to the
correct shape, are painted the prescribed
zinc white on the inside, and the lamps
are fastened in them every 10 inches or
so in a horizontal position, by means of
lugs which project up from the bottom.
Thesereflectorsare fastened all around the

A CORNER OF THE DRAFTING ROOM AT WISCONSIN UNIVERSITY.

siderably in error, due to the fact that it
was calculated considering the light as
coming from a point, while as every one
knows, the filiament of an electric bulb
is very appreciable in length and breadth.
The shape of the reflector was then
altered to correct this error, and the room
was photometered as before. Proceeding
in this way some twenty shapes of re-
flectors were tested at different distances
‘from the ceiling and with different
arrangements of lamps in them, before
one was found to be sufficiently satis-
factory. The final shape chosen, as giv-
ing the best results, isvery well shown in
the accompanying photograph.

A system of lighting constructed in
accordance with the data found in the
above manner, is now in use in one of

room on the walls, at about 2} feet from
the ceiling. The wiring is neatly done
through the walls, so that there are no un-
sightly wires as in the case of drop lights,
and the outsides of the reflectors are
painted a suitable color to harmonize with
the room, presenting in all, a very neat
appearance.

When the lights are turned on by
means of a convenient switch on the wall,
a soft even light seems to come from the
ceiling. Reflected as it is, from a dead
white unpolished surface, it more closely
resembles daylight than anything I have
ever seen,and even when the head is
bent right over the work, the distribution
of light is so perfect that there is a very
noticeable lack of shadows.
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An Enormous Shaper.

HE Morton Manufacturing
Company has just fin-
ished and has now in suc-
cessful operation at its

] works at Muskegon
Heights what is believed
to be the largest iron shaper in the world.
The machine weighs approximately
twenty tons, and occupies a space eigh-
teen feet long, twelve feet wide and eigh-
teen feet high. Its extreme length is
sixteen feet and the main bed of the
machine weighs over six tons.

The machine consists of a heavy bed
plate, which is svitably ribbed and cross-
ribbed so as to give the casting the great-
est degree of stiffness, and provided with
slots for bolting it to the floor plate. Fit-
ted to this bed is a large vertical column
which is provided with square rail bear-
ings. To this column is fitted a vertically
moving apron which carries the power
feeding mechanisms of the machine.
This apron or saddle carries a huge steel
ram, the dimensions of which are ten
inches by twelve inches by twelve feet
long. This is a hollow steel casting,
weighing twenty-two hundred pounds in
its finished state. Within this ram and
journaled at its extremities is a Bethle-
hem forged steel arbor which is also hol-
low and serves the purpose of carrying
the milling or rotary cutting head which
is used for milling offyspots on the sides of
large castings. To the outer end of this
ram is attached the head which carries
the cutter for shaping.

The machine is built on the principal
of the draw cut, which is characteristic
of the Morton machines.

The apron and other feeding mechan-
isms have a vertical adjustment on the
column of six feet and the ram has a
travel of six feet. The column will
travel longitudinally on the bed ten feet.
The power is supplied to this machine by
an electric motor, and an auxiliary motor
is also supplied for raising and lowering

the apron on the saddle and moving side-
ways for purposes of adjustment

One novel feature of this machine is the
air counterbalance. This consists of an
air cylinder located in the rear of the
machine, with a direct-connected air com-
pressor, which is so arranged that the
pressure is automatically regulated.
When the air pressure is raised to the
proper limit, the vertically moving por-
tions of the machine are perfectly counter-
balanced, thereby making it feed and
operate very easily. The vertically mov-

_ing parts of this machine weigh approxi-

mately five tons, so it is necessary for it
to be perfectly counterbalanced in order
to make it feed and operate easily.

The entire moving column and apron
combined weigh ten toms. In order to
make this move and actuate easily, an
auxiliary track and carriage are placed
within the bed, the carriage being sup-
plied with eight springs which carry two
tons when under full pressure. Engag-
ing these springs are eight set screws
which pass through the lower portion of
the column and a suitable steel track
within the bed, on which the truck is
made to move with the column. By this
means any given amount of weight may
be placed upon the truck, relieving the
sliding bearings of great strain. This
truck is fitted with roller bearings so that
the load can be moved very easily. This
makes it possible for the operator to
move this portion of the machine for pur-
pose of adjustment, in the course of oper-
ation, with a crank of twelve inches throw.

The shaper is to be employed by the
Allis-Chalmers Co. in their new plant at
West Allis, outside of Milwaukee, and
will be used in conmection with a large
ground floor plate on which the heavy
pieces of castings made by the company
may be leveled, and the machine is to be
used as a portable machine, being moved
from place to place on this large floor
plate. The size of this floor plate, which
is one of the largest in the world, is 250
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feet long by 25 feet wide. Itis provided
with slots for the purpose of bolting
and securing the work, as well as making
the attachments of the machine. The
large castings are leveled up on this
floor plate and then this new shaper will
be moved from place to place, accom-
plishing its work on different portions of
of the piece. Other portable tools will
also be employed at the same time, in
many cases three and four machines be-
ing in operation atonce on a large cast-
ng.

‘gl‘he castings referred to, which will be
machined in this manner, weigh from ten

to one hundred tons each. A great sav-
ing is effected over the ordinary methods
in tooling this work in the item of power,
asordinarily these immense heavy castings
would have to be machined on large
planers, by which the entire casting is
moved back and forth during the planing
operations, while with the portable ma-
chine, only the light running mechanism
of the machine is required to operate.
Another item of saving is the fact that
several portable machines may be em-
ployed at the same time upon a large piece
of work.

That Solar Motor.

N the February number of SHOP TALK
there was an article on the solar
machine in operation at an ostrich

farm in South Pasedena, California, and
we are enabled this month to show a
photograph of this interesting motor,
through the courtesy of Mr. Ray S.

rise to half an hour before sunset this
automatic servant turns its face towards
the bright California sun and quenches
the parched thirst of the dry soil with
cooling streams of water.

It is thought probable that solar motors
will sometime be as common on all arid

ONE VIEW OF THE BIG MOTOR.

Huey. The resemblance to a huge um-
brella is quite striking, with the boiler in
the center taking the place of the some-
what sawed-off stick. The rings of light
reflected from the 1,788 mirrors upon the
boiler are quite plainly discernable. All
day, every day, from an hour after sun-

plains and scorched deserts as windmills
are in Holland to-day. Under the desert
sand there are often great water reservoirs
which only need tapping to enable the des-
ertto be converted into fertile pasture-land.
In California and Arizona alone there are
millionsof acres awaiting such redemption.
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Milling Machines and How to Use Them.
Chapter I11-In the Jobbing Shop.

HE jobbing shop is gen-
erally considered to be a
place worthy of little
notice, and to the casual
observer appears to be

only an accumulation of’

dirt and antiquated scrap. It re-
quires a little familiarity with the vary-
ing character of the problems pre-
sented for solution to see that it
is a school of difficulties well calculated
to train the mind that directs it, into a

quantities, but rather to finish odd pieces
without being obliged to resort to special
tools where the character of the work will
not bear the extra expense. This points
clearly to the wisdom of making a careful
selection in tools when first fitting up the
shop. The machine capable of doing
only one thing, however well and rapidly
it may be able to do that thing, is not the
machine for the jobbing shop.

No machine is better adapted for this
class of work than the modern milling

FIG. 1. KEYSEATING ON A MILWAUKEE MILLING MACHINE, SHOWING THE TABLE
OPERATED FROM THE FRONT OF THE MACHINE.

universal, combination affair capable of
adjusting itself to any job that comes.
The 16" lathe must be arranged to do
duty as a 48" on saw mill repairs in the
morning, and shrink to the jeweler's job
on an inventor’s model in the afternoon.
That same night the services of the whole
force may be required in order that some
factory may be able to sound the whistle
at the usual hour on the following
morning.

The task of the jobber is not to develop
special tools for turning the work out in

machine, possessing wide range in order
to take in large or small work, and at the
same time possessing sufficient strength
and compactness to enable it to turn out
a large number of pieces rapidly when
occasion requires. Automatic feeds in all
directions add greatly to its convenience
and make it possible to do many pieces of
work that otherwise could not be done at
all.

The illustrations are intended to show
a few of the infinite variety of combina-
tions that can be made, and were taken



the end. Here wue nauu woeel used was
removed, and the table operated by
means of the crank shown at the front of
the knee. It will be seen that this fea-
ture is quite important, as it enables the
operator to stand either directly in front
of the machine or at either end of the
table, as occasion may require.

May

ge and
he di-
should
o the
curacy
Is that
neces-
t one-

acy or
1wUSTLESS 1> Bicauy wwuplcu wuén at-
tempting to do large work. Figure 2
illustrates the way in which the gear can
be cut that is too large for the swing of
the centers. The dividing head was
turned up with the spindle in a vertical
position and the gear mounted in an
arbor fitting in the taper hole in the
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FIG. 8. FINISHING A CONNECTION ROD—FIRST OPERATION.

spindle. The speed lathe tool-rest was was used, feeding upward. Certainly
used to carry an adjustable bar that sup- this method would not be preferred to a
ported the gear directly back of the tooth large automatic gear cutter were one at
being cut. The automatic vertical feed hand, but it is sometimes necessary to do

FIG. 4 —BORING—SECOND OPERATION.
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all the work possible at home, and this is
one of the cases where care was taken
and good results produced.

Figures 3, 4, 5 and 6 illustrate a series
of operations on a connecting rod for a
wood-working machine. There were six
of these pieces to make, and the hubs had
to be faced true, and the holes bored true
and parallel 24" centers. The rods were
first strapped to the table with the edge

the vertical spindle as was [used for the
first operation to face off the bosses. The
ends of the rods were sure to be all of the
same length and perfectly true.

Figure 6 shows how the pieces were
held in the vise, and were sawed in order
that the bushing might be clamped and
wear taken up when necessary. All the
work on these pieces was done in the
milling machine without special cutters.

FIG. 5. FACING THE OTHER SIDE—THIRD OPERATION.

slightly overhanging, and faced with a
shell end mill held on the arbor fitting in
a horizontal spindle. The next operation,
Figure 4, was boring the holes, which was
done without unclamping the piece; the
automatic cross feed being used. It will
be seen that the machine in this case acts
as a horizontal boring mill and that the
holes must necessarily be parallel and
square with the face. Next the pieces
were strapped down on the face first
milled, and the same end cutter used in

The accuracy of the results will never be
questioned and the time consumed was a
minimum.

Die making is one of the jobs that fre-
quently finds its way into the jobbing
shop, and no machine is more convenient
for handling this work than a good mill-
ing machine. Figures 7 and 8 illustrate
two operations on a cutting die and shows
the advantage of a strong vertical spindle
attachment that can be set at any angle, a
feature not possessed by vertical spindle
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FIG. 6. FOURTH OPERATION—SAWING.

FIG. 7. CLEARANCE MILLING GN A DIE.
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machines generally. Figure 8 shows the
head set at an angle of 45 degrees and re-
moving the surplus stock around the out-
side of the die, in order that only a nar-
row margin will remain for grinding. It
is obvious that if the head had not been
adjustable and of sufficient strength to

spiral end mill, This is a method fre-
quently used in milling draft on metal
patterns.

Job work certainly offers a most excel-
lent field for developing wune’s ingenuity,
and it may readily be seen from these few
operations just described, what an enor-

FIG 8. REMOVING SURPLUS STOCK FROM A DIE.

carry a heavy cutter, this job could not be
done except by blocking up the piece at
the proper angle and taking several light
cuts. ’

The head was set at an angle of 2%
degrees in Figure 7, and the proper clear-
ance was milled off by a small standard

mous variety a good milling machine is
capable of doing, as well as what an ad-
vantage it is to have the best type of ma-
chine.

These operations were all performed
upon a Milwaukee Universal Milling
Machine.

Does it occur to you that you wanta

Milwaukee Miller in your shop? You
now have a sinall idea of what it will do,
but you don’t know how much more it is
capable of doing till you put one to work.

There is no other milling machine that
will'do so many kinds of work, and so
well, as the “Milwaukee.” We will be
glad to furnish you with some names of
pleased purchasers if you wish.— EDITOR.



1902

SHOP TALK 15

The New Shop Building at the Armour Institute
of Technology.

OR several years the ac-
commodations in the
shops of the Armour
Institute of Technology
have been insufficient
to meet the increasing
demands put upon them because of the
large increase in the student enrollment,

first floor being devoted to the forging
and blacksmith shop, the second to the
machine shop, the third to the pattern
shop, and the fourth to the foundry. The
basement will be used for the storage of
all sorts of material. The disposition of
the various floors is rather unusual, but
in conformity with good practice. The

MACHINERY HALL.

but now, thanks to the fine new Machin-
ery Hall, there will be plenty of room
and ample accommodations for a large
body of students.

The new shop building is four stories
in height, built of brick and stone to con-
form with the general appearance of the
main building. The roof is of the mod-
ern approved saw-tooth type, providing
: and well distributed light for the
floor.
oor has a different shop; the

heavy hammers of the forge shop require
a very solid foundation, and for that
reason were placed on the ground floor,
while in order to carry off the fumes and
gases from the foundry without incon-
viencing the other departments, this lat-
ter was placed at the top of the building.

One feature in particular in the ar-
rangement of this building deserves
special attention, and that is, the demon-
stration lecture rooms upon each floor,
which are to be used in conjunction with
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the actual shop-work. A corner in each
floor is partitioned off into a class room
with a seating capacity of forty students,
and by the instructor’s desk are the types
of machines which will be used to
demonstrate before the whole class how
the work of that particular sort of shop
is done. The demonstration class room
adjoining the forge shop contains a down-
draft forge in operation and an anvil; the
machine shop an engine lathe and a
bench tool grinder; the pattern shop a
a b-foot pattern maker’s lathe and pat-
tern maker’s bench with all necessary
tools; the foundry, a bench and the usual
flasks and equipment. There is also a
stereopticon in each room. Thus it may
be seen that the work of instruction and
the actual practice will be in close con-
junction, going hand-in-hand, and that
each will be impressed upon the student
to the best advantage and with the least
loss of time in imparting knowledge. It
is a feature of much merit.

Another room in the corner of each
floor is devoted to the locker-rooms and
lavatories. Eighty expanded metal lock-
ers are used in each, and everything is of
the most modern type. The elevator and
stairways run up between these two
above-mentioned corners, and next to the
elevator shaft on each floor is the tool-
room for the respective shops.

The equipment of the forge shopin-
cludes fifteen down-draft forges, twelve
power forges and a hand forge, a 200-
pound steam hammer and a power ham-
mer, a coke furnace, a 20-inch drill
press and a 16-inch double emery
grinder. A jib crane is arranged to
serve both hammers with the heavy
work. A 20 H. P. motor drives the ex-
haust fan and blower, as well as a swing
saw in the basement for cutting up stock.
The east side of the forge shop will be
devoted to steam-fitting. There are seven
pipe benches with complete equipment,
and a motor driven pipe-threading ma-
chine with a capacity up to six-inch pipe.

In the machiue shop there are thirteen

engine lathes of different sizes up to
26-inch, three speed lathes, a Brown &
Sharpe universal grinder, B. & S. surface
grinder, B. & S. cutter and reamer
grinder and a Diamond grinder. The
equipment of drill presses is complete,
and there are also three milling ma-
chines, a screw machine, a 30-inch
planer, two shapers, a horizontal boring
machine, a twist drill grinder and a lathe
center grinder. There is a gas furnace
for brazing and tempering, and a large
Gisholt lathe is to be added next year,
Around the shop are thirty bench vises
with full set of machinists’ tools. The
tool room includes all the tools necessary
for working in iron, steel or brass.

The wood-working and pattern-making
shop is equipped with thirty-three 12-
inch wood lathes, an 8-inch pattern
lathe, four 6-inch pattern lathes, a cir-
cular saw, two band saws, a 26-inch sur-
facer, vertical boring machine, a three-
side 4-inch molder, scroll saw and a
gluing bench complete. There are forty
benches with vises, with a complete set
of hand tools for each bench.

In the foundry is a Whiting cupola
with a capacity of one ton per hour, a
set of forced draft brass furnaces and a
portable core oven. The cupola has a
direct connected motor blower. Three
one-ton cranes run down the shop with a
b-inch air hoist on each. There is a
motor driven air compressor for running
the hoists, tools and the molding ma-
chines, of which there are three, as well
as a pneumatic sand-sifter. The shop is
divided into floor molding and snap-flask
molding, for which there is the usual set
of flasks, etc. A dry cast iron tumbler,
a brass tumbler and an emery wheel com-
plete the equipment. Some pneumatic
chipping hammers will be added later on.
A system of tracks is arranged to take
the metal on trucks from the cupola and
furnaces and distribute it to various parts
of the floor. One crane also runs up to
the cupola. The elevator is arranged to
run up higher than the top floor, so as to
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charge the cupola. This little addition
to the roof may be noticed in the illus-
tration.

The general lighting throughout the
building is by enclosed arc lamps, and
incandescent drop lights are used to-
gether with these. The forced draft sys-
tem of heating and ventilating is used
throughout, the blower engine for this
being located in the basement. This is

the only engine used in the building; all
the other power being derived from
electric motors. There is an abundance
of light in all the floors during the day-
time, and the whole building is generally
attractive, inside and out. It will, no
doubt, be a happy day for faculty and
students alike when they are installed
and running in their new Machinery
Hall. M. W. L.

The Blaisdell Pan Lathe.

HIS cut illustrates a 13-inch Blais-
dell lathe with short legs set in
the pan and securely bolted to it.

This is intended for a tool room lathe, or

where it is particularly desired to catch

binder for the tailstock, and running
gears on the feed rod for fine feed. The
tailstock is the Blaisdell cut away pattern.

The suspended pan lathe is another of
the Blaisdell makes, and can be attached

THE 13-INCH LATHE WITH PAN.

all chips, oil, etc., which would other-
wise fall to the floor. A pan of this style
can be put on a lathe of 4, 5 or 6 foot bed,
with rise and fall rest, plain gib, com-
pound rest or either style of back taper.

This lathe has all the regular attach-
ments usually put on a Blaisdell lathe,
and is as accurately made as any large or
small lathe on the market. It hasa lever

to almost any size. In their own shop
they employ two of the 17 inch and one
18 inch lathes with the suspended pan.

These are but two types of the large
variety of excellent machines turned out
from the Blaisdell factory. They manu-
facture a large line of engine lathes and
drill presses also, all noted for their
reliability.
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On View at Our New York Store.

T our new location in the Liberty
Building in New York there are
on exhibition a number of our rep-

resentative machines. These include the
Bath Grinder,Milwaukee Milling Machine
Precision Boring Machine, Flather New
Model Lathe, No. 2 Improved Lincoln
Milling Machine, Bardons & Oliver
Screw Machine, a line of Friction

Drills, the Chicago Grinder and the Chi-
cago Countershaft. Everyone who is in-
terested in machine tools is cordially in-
vited to call at the store and inspect these
machines. Always glad to see visitors
you know. Remember, the address is

123 Liberty Street, with the
Office entrance at 153 Green-
wich Street.

A Wonderful Iron Mountain.

HERE is, in Styria, a justly re-
nowned source of iron ore, called
the Erzberg, or Ore Mountain,

situated between Vordernberg and Eis-
enerz. This mountain consists of a bedded
mass of spathic iron ore, which rests
below on schists, believed to be of
Devonian age.

The mountain itself is conmical, with a
rounded summit, and reaches a height of
nearly 4,800 feet above the sea level, and
about 3,000 feet above the small town of
Eisenerz. It is surrounded by lofty
mountains, most of which exceed 6,000
feet in height, and presents a very im-
posing and picturesque appearance. Iron
ore has been quarried from the mountain
from the very earliest antiquity, for it is
believed that the ‘‘Noric Iron’’ of Tacitus,
Ovid and Horace, was made from the ore
quarried on the face of the Erzberg, or its
immediate neighborhood. FErzberg be-
longed to the Roman province of Noricum,
and the ore is known to have been quar-
ried by the Romans. The works have been
in operation ever since, and the mount-
ains appear to bestill full of inexhaustible
treasure.

Unfortunately, a fire which occurred in
Eisenerz in 1618 destroyed valuable docu-
ments, carrying back the history of the
manufacture to A. D. 712; the records
now in existence only go back to the
twelfth century, which, early as it is,
must still be regarded as late in the his-
tory of Erzberg.

The lowest ores on the mountain are
somewhat more silicious, and so less
valuable, while those higher up are of
special purity. Usually the ore is basic in
character, and contains in the raw state
upwards of 40 per cent of iron, 2 per
cent of manganese, about 3 per cent of
magnesia, and a little lime. The quantity
of sulphur and phosphorus is extremely
small.

The ore, after being brought from the
quarries, or mines, is calcined in kilns
with the waste heat from the blast fur-
nace. Much of the carbon dioxide is
thus eliminated, and the iron is almost
entirely oxidized to the ferric condition.
It is then smelted in small blast furnaces,
the fuel used being entirely charcoal.

It is from this ore that the wonderful
Styrian Steel is made.

Some Good Special Work.

HE most complicated piece that has
as yet been held in the Extra
Capacity Automatic Chuck of a

Bardons & Oliver turret lathe, is a pneu-
matic hammer handle shown here in the
second illustration.

The extra capacity spindle end of the

Bardons & Oliver turret lathes was ‘de-
signed specially for a class of work too
large for standard collets, and which_was
formerly held in a lathe chuck, necessi-
tating stopping the machine to chuck
each piece of work, with a corresponding
loss of time. This spindle end effects a
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Secrion A-0-B

FIG 1. DETAILS OF THE SPECIAL AUTOMATIC CHUCK.

great saving in time in chucking, and
also, owing to the slight overhang, there
is less tendency for the tools to chatter.
The work that can be held is not limited,
as may be seen, to circular pieces, but
squares, hexagons and many irregular
shapes, such as those here shown, can be
held by the employment of suitable false

jaws in the automatic chuck.

The collet used for holding this pneu-
matic hammer handle is the No. 12
Master Collet with openings on both sides
to allow the handle to pass., There are
also corresponding openings in the collet
ring. These openings in the collet do
not interfere with its use for regular

FIG. 2. SHOWING THE HANDLE IN THE CHUCK, AND ITS IRREGULAR SHAPE.
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FIG. 8. MASTER COLLET, FALSE JAWS AND VALVE BONNET TO BE HELD.

work, a filler being provided for the
opening in the collet ring. The false
jaws may be changed without removing
the collet, and the ring around the head of
the spindle slides so as to cover the screw
holes when the machine is not in use.
The first illustration shows more

master collet, and in the center the set of
hexagon false jaws which adapt the collet
to holding the work. The last illustra-
tion shows the valve bounet in the ma-
chine with the outer end finished.

It may thus be seen that turret ma-
chines are adaptable for almost any piece

FIG. 4. SHOWING THE VALVE BONNET IN THE CHUCK.

fully the construction of this special auto-
matic chuck.

Another excellent example of work held
in the extra capacity automatic chuck is
shown in Fig. 3. The piece to be held is
the valve bonnet at the right of the fig-
ure. At the left is the extra capacity

of work, by the application of skill and
ingenuity. The manufacturers of these
machines are certainly endowed with a
large portion of each of these qualities,
and can design and fit false jaws for
irregular work of almost every descrip-
tion.
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the multitude of advice

howered upon the Amer-

can public today by the

‘captains of industry,”

nd successful men gen-

rally, this one feat-
ure of it all is ever prominent — namely
the necessity for hard work. The young
man is advised pro and con as regards
college education, habits, and many other
things, but all agree that whatever else
may be essential or non-essential, contin-
uous hard work, and lots of it, is an ele-
ment without which no one can attain that
eminence in the eyes of the world for
which so many strive.

The second convention of the Associated
Publishers of Commercial Periodicals was
held at the Auditorium Hotel, April 21st
and 22nd. The prime object of this Asso-
ciation is to obtain for meritorious period-
icals, such as SHOP TALK, a Post Office
classification which will enable them to
be mailed in bulk at a pound rate instead
of being obliged to stamp each one sepa-
rately and pay by the ounce or fraction
thereof.

It is sincerely hoped that they will be
successful in this movement, and they no
doubt ultimately will, for this classifica-
tion would not only be more equitable for
the publisher, but would materially ben-
efit the Post Office department as well,
greatly increasing their revenue and
making an enormous decrease in the labor
of handling.

This month’s article on job-work,
by Mr. E. J. Kearney, cannot help
but be of benefit to a large number of
men who use, or in any way come in
contact with a milling machine. We are

EDITORIAL
SHOP TALK

truly indebted to Mr. Kearney for the
lucid and interesting manner in which he
sets forth the capabilities of that perfect
development of machine tool.

Original articles on job-work, new
or better methods - of accomplishing
results in the shop or factory, in fact
just the things you like to read about,
are always welcomed by the EDITOR,
and if acceptable will be paid for at regu-
lar space rates Don't think you can’t
write about it! Just tell us how you did
that last tough job of yours as if you were
right here. Address the EDITOR of SHOP
TALK.

We hope our readers will enjoy this
number of SHOP TALK. It isagood one.
Our constant endeavor is to make SHOP
TALK interesting and valuable both to the
mechanic, or machinery maker; the ma-
chinery seller, and the machinery buyer.
We hope we are successful in doing so.

Back numbers should be carefully pre-
served and kept for reference. SHoOP
TALK is too good just to look through once
and throw away. It isn’t too bulky
either, but just the handy size.

We are always glad to hear of people
with a half-dollar they wish to invest
profitably. The best thing to do with it—
now this is confidential—is to buy SHor
TALK at par for one year.

If you will read over our advertising
pages you will no doubt find something
you have been looking for. There are a
number of opportunities offered there,
both by us and by other firms as well.
These deserve your attention. And when
you write or order please remember you
saw it in SHOP TALK and say so.
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A Gas Engine “Hink,”

BY ALBERT STRITMATTER.

many machine shops,
nd the number of them
3 increasing every day, a
as or a gasoline engine is
sed for the prime mover.
Jsually it is the duty of
some one of the ‘““hands” to take care of
the engine, start and stop it, etc., in con-
nection with his other work. Now this
“hand’’ may be a very excellent machin-
ist who has worked in a steam engine
factory and knows the “ins and outs” of
steam engine practice, and it may have
been for this very reason that he has
been selected to take care of the gas en-
gine. But unless he knows something
about the method of operation of the gas
engine in general (and it is considerably
different from a steam engine), let him
look out or he’ll get into trouble.
Perhaps some morning he goes to the
engine as usual, turns the crank to the
back center, puts the priming charge of
gasoline into the cock cup, opens the
cock, turns the fly wheels forward to
draw in the charge, pulls back on the
compression and then gives the engine a
spark, butinstead of exploding the charge
and starting off as any self-respecting gas
engine ought to do, it stops. This ‘‘rat-
tles”” the operator a little and he goes
through the process again, with the same
result. Perhaps he tries half a dozen
times and by that time the other men are
coming up to see why the machinery has
not started. All venture opinions as to
the cause of the trouble, until perhaps
half the morning is spent without being
able to start, and the engineer and the
foreman have ruined their chances of ever
reaching the place where all good ma-
chinists expect to go when they die.
This is not an unusual event in shops
where a gas engine has just been in-
stalled and is being handled by some one
who has not had previous knowledge of
or experience with such engines. And

yet the solution is easy when the cause of
the difficulty is understood.

We all know that in order to explode or
ignite the priming charge of gasoline
there must be oxygen or air mixed with
it. We also know that if we had a room
full of air and then mixed with the air a
very small amount of gasoline vapor, the
mixture would not ignite. In other
words the proportion of gasoline to air is
too small and the result is that the mix-
ture is weak. Suppose, now, that the
amount of gasoline is increased gradually.
After a while we would have enough gas-
oline to make a mixture which would
burn. If we continued to increase the
amount of gasoline, the force of the igni-
tion would increase and we would have
an explosion, the intensity or force of
which would increase as we increased the
amount of gasoline, until a certain pro-
portion was reached. At this point say
one volume of gasoline gas to 7 volumes
of air, the explosion would be the great-
est. After this if the amount of gasoline
was increased, the force of the explosion
would again decrease because there would
not be enough air to permit of perfect
combustion. In other words, the mixture
would be too rich with gasoline, and if we
continued increasing the gasoline and de-
creasing the volume of air we would fin-
ally reach a point where the mixture
would not ignite, as there would not be
enough air to support combustion.

" This is exactly what may take place in
the gas engine cylinder. The operator
learns by experience that about so much
gasoline should be used for the priming
charge, as this amount forms an explos-
ive charge with the air which is drawn
into the cylinder with the gasoline. Sup-
pose that the operator, when attempting
to start some morning, absent-mindedly
uses too little gasoline for the priming
charge. The result is that the cylinder
contains a mixture too poor in gasoline
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to explode. Or, suppose that the oper-
ator uses too large a priming charge. The
mixtureis then too rich to ignite. To
make matters worse, the operator prob-
ably puts in another priming charge right
away and attempts to start again. If the
first mixture has been too weak this may
result in producing a properly propor-
tioned charge, but more than likely it
will be too rich, If, however the first
charge was toorich, the addition of others
simply increases the amount of gasoline
and makes it absolutely impossible to ig-
nite it. If, then, the operator fails to
start the engine on the first attempt, he
should open the cocks and valves and turn
the engine over idlea couple of times to
blow out the first ‘charge, and then start
anew. By so doing he will avoid getting
the cylinder flooded with gasoline,

But perhaps the operator may think
that as the charge he uses will ignite if
he puts a lighted match to it, that it cer-
tainly ought to be explosive in the cylin-
der. ‘There are several reasons why this
is not the case, one of the most import-
ant of which is as follows. As the prim-

ing charge is drawn into the cylinder a
certain portion of it is vaporized or re-
mains mixed with the air as a finely di.
vided spray, while the reinainder retains
its liquid form and falls to the bottom of
the cylinder. Now most igniters,
whether of the hot tube or electric type,
are located in the center of the cylinder
head or on top of the engine, so that while
there might be enough gasoline in the bot-
tom of the cylinder to ignite there must be
enough in vapor or spray form to make an
explosive mixture at the igniting mechan-
ism. Again, a mixture which would ex-
plode on the application of a lighted
match might not do so from the compar-
atively small spark of an electric igniter,
or from the hot tube which may not be
at the proper temperature.

This is only one of the points in which a
gas or gasoline engine differs from a steam
engine, and no matter how thoroughly a
man may be acquainted with steam en-
gines, if he attempts to handle a gas en-
gine thinking it is just the same as a
steam engine, it will not be very long
until he is ‘‘up against’’ something.

Friede Observation Globe at the St. Louis Fair.

HE FRIEDE aerial globe, which

will be to the word’s fair at

St. Louis what the Ferris wheel
was to Chicago and the Eiffel tower to
Paris, will be the largest structure in the
world and will remain a permanent at-
traction in St. Louis after the close of the
exposition in 1903. It is to be a great
observation globe of steel, which will
tower 700 feet above the ground, with ob-
servation towers 100 feet higher. Hang-
ing or suspended gardens, high up in the
air, cafes, music halls, palm gardens and
various other devices for social amuse-
ment will, be provided for. A great
coliseum for conventions will be part of
the structure. From the top of this giant
steel building, to be reached by sixteen
rapid elevators, the city, the great sweep of
the Mississippi and the surrounding ro-

mantic rural scenery can be seen for thirty
miles around. The company organized
to exploit Architect Friede’s idea consists
of some of the wealthiest men in St.
Louis, and the globe will cost when fin-
ished in the neighborhood of $2,000,000.
An idea of the immense proportions may
be gathered from the fact that it will
dwarf St. Peter’'s at Rome, the great
pyramid of Cheops and other giant struc-
tures which have been wonders of the
world for their size. The great conven-
tion hall will be 314 feet above ground, a
few feet higher than the dome of the
capitol at Washington. The music hall
and cafe will be 390 feet up in the air,
and the palm garden 440 feet. A theater
will be run at a height of 110 feet, while
700 feet above the base will be a memorial
room,
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The ‘“Chicago’ Pull Countershaft.

on with our

go’’ grinder

just brought

elynew pull

which has

) tirable fea-

ures. Pull to start, pull to stop—it’s all

the same. No lever to push this way or

that, nor handle to twist your wrist, but

just a rope to pull and the deed is doume.
Handy? Well, we should say so!

Designed and built with the true re-

liability and excellence of all Hill, Clarke

& Company’s tools, this is certainly a
mighty handy mechanism.

The illustration shows the essential
elements of construction. The lever with
the weight is set just eccentric enough to
throw on the friction clutch, and the
weight holds it firmly in place. The
contact roller is made amply large, so
that its speed is comparatively slow, and
it does not run when the clutch is out.
The shaft is stationary in the hanger, and
the pulleys revolve upon it, making a
very long bearing. The shaft is drilled
in longitudinally from both ends, and
grooved to distribute the oil. Grease cups

at each end supply ample and reliable
lubrication, thus dispensing with all an-
noying oil cups and the accompanying
dirty drip cups. The roller also revolves
on its shaft and is lubricated in like
manner.

The utmost simplicity is employed
throughout, making this countershaft
very small and compact.

The throw-over lever must be at the
back of the countershaft to clear the belt,
so a pivot is provided on both sides to

’

accommodate it to the direction of the
driving belt.

The countershaft is very positive in
action, and is so simple that it cannot
get out of order. It is of light weight,
and takes up very little room. Being all
in one piece, there is no lining up to be
done - just bolt it in place and it is ready.
This is a feature to be appreciated in
setting up. No shifting, squeaky belt
when it is thrown in, but just simple grip
and go.

For simplicity and all-around reliability
this countershaft is unexcelled.

Pullit! “It’s a bird.”
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The New “Chicago’’ Grinder.

N presenting our new
Chicago Grinder, we do
so with the confident
assurance that it is the
best machine for its
purpose as yet put on
the market by any manufacturer. There
are many other grinders, it is true, but

quality and superiority of the ‘‘Chicago”
grinder,

First of all, the column and head are
cast solid in onme piece, which insures
absolute rigidity. This construction is
one of the leading features of our grinder
and gives to it that solidity and compact-
ness which is so desirable in a grinding

THE 12 INCH CHICAGO GRINDER.

none combine all the desirable features
of the ‘“‘Chicago;’’ it has more advantages
than others, with none of their bad
points. This is not said in disparage-
ment of the many other excellent makes,
but simply to emphasize the pre-eminent

machine. Another element of rigidity is
a web cast with the column which con-
nects the bearings on either side, curving
out enough to clear the belt where it
passes over the driving pulley.

Not only do these points afford desira-
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ble rigid qualities to the machine, but
also give to it a pleasing outline and a
graceful appearance, instead of rough,
hard joints,

An absolutely dust-proof bearing is
embodied in the Chicago grinder. No
dust, dirt nor emery can possibly find
their way to the bearings, either in run-
ning or in the act of oiling, and anyone
with the slightest experience in using a
grinding machine will appreciate how
essential it is that these bearings be kept
clean. Oil cannot escape along the shaft
to be sprinkled on the operator any more
than dust can enter, on account of a
small groove turned in the shaft at the
ends of the bearing, but inside the boxes.

Beneath the boxes is an oil receptacle
cast in the column piece, and from it
rises a wick which comes through the
babbit at one end of the box, lies in a
little trough cut for it in the bottom of
the box, and goes down again to the oil
at the other end. This keeps the bear-
ing continually oiled, and after once fill-

ing the oil receptacle, the machine will
run for three months without further at-
tention. No dirt or emery dust will
mount the wick, so that even if in refill-
ing with oil, some dirt should enter the
receptacle, it will be absolutely harmless,
as the wick cannot carry it to the shaft.

A pan with water pot is securely bolted
to the column, but the machine may be
furnished either with or without this pan
at the customer’s discretion. The two
usual rests for work are provided, and are
unusually strong.

Only genuine babbit, and nothing
but babbit is used in the bearings, and
everything that can be done, both in de-
sign and manufacture, has been done to
make this grinder a perfect one. All
best materials and workmanship are, of
course, employed, and not even the de-
tail of finish is unobserved. The ma-
chines are finished in handsome style,
and are certainly, taken all in all, the
very best things of their kind ever
offered to the machinery public.

Notes on the Treatment of Tool Steel.*
BY F. KORB AND THOS. TURNER.

HIS subject is far from

new, but really of great

importance, and it is

hoped that these notes

may be practical and

useful. For most of
this matter we are indebted to the man-
ager of Messrs. Bohler Bros. & Co.’s
Styrian Steel Works, Sheffield, who has
had a very large experience in the treat-
ment of high-class tool steel.

It has frequently happened that a
sample of steel has been condemned as
being of inferior quality, while in many,
if not in most cases, the fault lies not in
the steel itself, but in the persons who
have selected or used it The causes of
these failures are, of course, various—
sometimes the proportion of carbon is not

suitable for the particular purpose; some-
times the steel is overheated in forging;
but most frequently the fault lies in hard-
ening or tempering of the steel, and this
is in many cases a very delicate operation.

In order for an operator to be able to
determine whether the hardening proc-
esses have been conducted in a manner
suitable to the proportion’ of carbon which
is present in a given sample of steel, it is

‘necessary for him to be familiar with the

characteristic appearance of the fracture
of such a specimen when it has been
properly treated. In working with steel
of good quality, an operator who is
thus familiar with the appearance of
the different fractures cam, to a great ex-
tent, guard against the use of too high a
temperature, or of other injurious treat-

*Extracts from a paper read before the South Staffordshive Inst. of Iron and Steel Works Managers.
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ment during the hardening process. Un-
fortunately, however, it is impossible to
describe these various appearances in
such a manner as would be readily
understood or practically useful. Usually
the knowledge comes to be almost an in-
stinct after long experience.

A simple experiment will, however,
show the enormous alteration produced in
a high carbon steel by different methods
of hardening. If a forged or rolled bar
of such steel be taken and nicked, either
when cold or at a cherry red, at about
nine or ten places, and about half an inch
apart, a suitable specimen is obtained for
the simple experiment proposed. Place
one end of the bar in a good fire, so that
the first nicked piece is heated to white-
ness, while the rest of the bar, being out
of the fire, is heated up less and less as
the other end is approached. As soon as
the first piece is at a good white heat,
which of course burns-a high carbon
steel, and the temperature of the rest of
the bar gradually passes down to a very
dull red, the metal should be taken out
of the fire and suddenly plunged into
cold water, in which it should be left
until quite cold. It should then be taken
out and carefully dried. An examination
with a file will, of course, show the first
piece has the greatest hardness, while the
last piece is the softest, the intermediate
pieces gradually passing from one condi-
tion to the other. Now, inall probability,
the best metal for most purposes will be
found in the piece about second or third
from: the hot end. This then is hardened
to the proper degree, and its characters
should be carefully studied in connection
with those of the rest of the bar. It will
be found that the tenacity of the metal is
less on either side of the selected piece,
and gets less as we proceed further and
further away from the proper point. The
hardness of this piece is still very con-
siderable, approaching that of the first
piece. On now breaking off the pieces
at eachnick, it will be seen that very con-

siderable and characteristic changes have
been produced in the appearance of the
metal. The first burnt piece is very open
or crystalline in fracture, the succeeding

pieces becoming closer and closer in

grain, until the selected piece is found to
possess that perfectly even grain and
velvet-like appearance which is so much
prized by experienced tool steel users.
The first pieces also, which have been too
much hardened, will probably be cracked;
those at the other end will not be
hardened through. Hence, if it be de-
sired to make the steel hard and strong,
the temperature used must be high
enough to harden the metal through, but
not sufficient to open the grain.

In connection with the physical prop-
erties of a good steel, there are many per-
sons who consider a steel is of good qual-
ity if itis very hard. As a matter of fact,

hardness considered alone is a very un-

certain test of quality. It is evidently a
truism that the best steel to use for a
particular purpose is that which is best
suited for the purpose in view. There is,
however, no steel, no matter how good it
may be, that will answer for every
purpose.

In general tool  steel may be called
good if it hardens readily and is not very
liable to crack; its tenacity should also be
high, varying, of course according to the
degree of hardness.

In hardening steel tools there should
always be a good fire when the tool is in-
troduced, the blast must then be lowered
at once, especially with large tools, and
only when the tool attains the proper
temperature, depending upon the compo-
sition of the steel, should the blast be
again employed. It is important that the
forging heat should never be employed as
hardening heat, but after forging, the
tool should be allowed to cool, and then
be heated up again for hardening. Tools
of difficult shapes should always be
annealed before the hardening process.
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RITICIS M &>
REVIEW

HE Canadian Manufacturer is now
running their news of manufactur-
ing enterprises, new mills, etc.,

under the heading of ‘Captains of In-
dustry.”” This phrase seems to have a
subtle power all its own, judging from
its widespread use,

POLICY of publishing a “Ma-
chinery Issue,’”’ the first number
of every month has been adopted

by the /ron Trade Review. The first of
a series of articles on the ‘“Evolution of
the Machinery Trade’ is presented in the
May machinery_number, and is a history
of the Niles-Bement-Pond Co. Quite a
space is devoted to an article on the
“‘Cost—Keeping and Manufacturing
Methods of the [National Cash Register
Co., Dayton, Ohio,” and in addition to a
number of varied articles there is one on
‘‘Workshop Records in Cards and Files.”
An immense amount of information is
included between the two yellow covers
of this journal and it is worth careful
reading.

HE Cosmogolitan magazine begins,
T with the May number, a series of

articles on ‘‘Captains of Industry.”’
The editor of that magazine says by way
of introduction, that ‘‘the industrial
changes which have of late been occur-
ring with such rapidity have the widest
possible interest for all classes from
the standpoint of the producer and from
that of the consumer, and that a knowl-
edge of these men, their derivation, their
leading characteristics, weaknesses and
abilities, will throw much light upon the
news of the day in which their names
constantly recur.”’

The list this month includes J. P. Mor-
gan, Thos. A. Edison, John Wanamaker,
Chas. H. Cramp, John W. Mackay, Alex.
Graham Bell, James Gordon Bennett, W,
R. Hearst, Joseph Pulitzer, and Albert R.
Pope. It would appear from a glance at
this list that the editor of the Cosmo-
politan includes much more in his idea of
what constitutes a Captain of Industry
than is ordinarily accepted, especially by
noting that the names of three newspaper
men are in the number, a set of men who
are not ordinarily placed in that classifi-
cation. .

Fach of the sketches is written appar-
ently by some one well enough ac-
quainted with the ‘‘captain’ to tell his
good points, a thing which is undoubt-
edlly much better than intrusting this
task to a single individual, as it gives a
much more diversified presentation of the
subject in general. The articles are in-
teresting reading, and no doubt have
their effect in stimulating the ambition of
many, but to the average reader the
gloss of unstinted praise is honey spread
a bit too thick, and does not carry out the
idea expressed in the introduction of pre-
senting weaknesses as well as abilities.

The effect, however, of this feeling is
largely dispersed by reading an able
article on Cecil Rhodes, in which his
failings are set forth in a convincing and
dispassionate manrer, as well as his great
abilities, by John Brisben Walker.

There is also a tribute to that great
champion of eternal justice, John P.
Altgeld, also by Mr. Walker, who knew
him personally.

This should be read by former enemies
as well as friends, for the justice as well
as the beauty of it.
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Another Big Milwaukee Plant

hoff Machinery

recently or-

in Milwaukee,

r the manu-

f mining and

_cal machin-

ery, has its new plant about ready for

operation. The works are located at

Cudahy, one of the promising suburbs of

Milwaukee, on the Chicago & North-

western railway, and accessible also by

the cars of the Milwaukee Electric Street
Railway Company.

The officers are W. D. Gray, president;
H. C. Holthoff, vice-president, and B. T.
Leuzarder, secretary and treasurer, all of
whom are well-known to the public by
reason of their long association with the
E. P. Allis Company, and who resigned
shortly after the company was taken over
by the Allis-Chalmers Company.

The new works, as illustrated here-
with, consist of a boiler and sheet metal
shop 250x100 feet, which is one of the
best boiler shops in the country; a ma-
chine shop 250x110 feet, a pattern shop
120x60 feet, with a two-story office build-
ing 80x32 feet. Provision is also made
for a foundry 250x100 feet, which will
be erected in a very short time. The
other buildings are nearly completed and
the company is now occupying its new
offices.

The shops are equipped with the best

and most modern type of machinery,
some of the fine machine tools in the
machine shop being a 50" x 24' Johnson
triple geared lathe, a 38" x 48" x 14' Gray
spiral geared planer,a Morton key-seater,
a Flather back-geared 24" shaper, and a
“Milwaukee” universal milling machine,

It is the purpose of the company to
manufacture a full line of mining and
metallurgical machinery, including stamp
mills, chlorination mills, cyanide mills,
concentrating mills, silver, lead and cop-
per furnaces, converters, smelters, copper

bessemerizing plants, transmission ma-
chinery and mine equipment, together
with boilers and all kinds of heavy sheet
metal work. With the long experience
which these gentlemen have had in this
line of business, and with a new plant
equipped with every modern convenience
for doing work quickly and economi-
cally, the company should be able to ob-
tain its share of the business in sight.

Mr. Holthoff has had an experience of
some twenty-two years in connection
with mining and mechanical engineering
in the mining regions of the West, de-
signing and superintending the con-
struction of mining and metallurgical
plants, and is well known throughout the
mining world. He was with the E. P,
Allis Company as chief engineer of its
mining machinery department for some
seven years.
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S a result of the tug
strike on the great
lakes the United States
government may pro-
vide steam capstans, or
install an electric trol-
ley system at the Soo canal.. This means
that interference with navigation in the
future will be made impossible if the
plan is carried out.
- The Emperor of Germany is showing
great interest in motors in which potato
alcohol is used as fuel. A satisfactory
alcohol motor does not seem to have
been constructed as yet, although every
motor-maker is seeking for improvement.
Successful tramway motors were ex-
hibited in Betlin last February, and the
War Department is now advertising for
military automobiles using alcohol. Em-
peror William’s interest in the alcohol
motor is largely inspired by his desire
to help German agriculture by opening a
new career for the potato.

The strike of the 1,750 employes of the
Singer Manufacturing Company, at South
Bend, Indiana, ended on April 28th when
the men went back to work after being
out ten weeks. They struck for an ad-
vance of 2% cents an hour in wages, and
demanded that a contract be signed,
agreeing to their demand. The manager
refused to do this, but promised to raise
the wages as he saw fit, which he did in
many cases, as much as 5 cents an hour,
but refused to take back the leaders in
the strike.

The Chicago City Railway is planning
to spend $8,000,000 in improvements be-
fore snow flies the coming winter, In-

stead of the dozen or more power stations
at various points on the South Side, one
enormous plant at Thirty-ninth and Hal-
sted streets is contemplated. It wi]l
have 30,000 horse power capacity and
will cost $3,000,000. For mammoth new
car barns and machine-shops a tract con-
taining fifteen acres has been purchased.
Ground has already been broken for the
machine-shops.

Plans have been made by the South
Chicago Furnace Company for the erec-
tion of a steel mill to cost $2,000,000 on the
company’s ground on the Calumet River,
between One Hundred and Sixth and
One Hundred and Tenth streets, in con-
nection with its present large plant. The
new mill will give employment to 2,000
men and be one of the best equipped of
its kind in the country, The output will
be largely steel for the manufacture of
agricultural implements. The Deering
Harvester Co. are largely interested.

A new plant in Chicago, to cost be-
tween $2,500,000 and $3,000,000 and em-
ploy about 5,000 men, will be erected by
the American Bridge Company. The plan
was approved recently by the directors
of the United States Steel Corporation,
which will put into the enterprise part
of the $50,000,000 raised through the
bond conversion. The works will be
used to concentrate the work of the
the western district. The Chicago plant
will be about one mile long, and will be
so arranged that material can be handled
quickly and cheaply without hand labor.
The scheme of concentrating the bridge
plants is to secure greater economies in
manufacture.
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Hawve you ever seen any Printing you ltked better than your own?
We are makers of the better Printing.

D. F. KELLER & COMPANY

308 DEARBORN ST., CHICAGO

’Phone 337 Harrison.

Count Zeppelin, the aeronaut, has, it is
said, been ruined financially by his ex-
periments with airships. The Count is
unable to obtain any further support in
Germany for his projects, and he is
breaking up the old frame-works of his
airships. He hassold five tons of alumium.

Lord Kelvin,while inWashington,a little
while ago, made a statement before the
House Committee on Coinage, Weightsand
Measures in support of the adoption of
the metric system. Ninety per cent of the
people, he said, who had ever given the
matter any thought were in favor of the
change. The other ten per cent he class-
ified as ‘““idiots.’”’ He may think so, but
this is rather strong language for the
eminent scientist.

General A. W, Greeley, Chief of the
United States Signal Service has lately
been on the North Carolina Coast wit-
nessing the experiments in wireless te-
legraphy conducted between Cape Henry
and Roanoke Island, sixty miles distant.
The results of these experiments, General
Greely said, were satisfactory, and he
thinks that the corps have developed for
the Government a system of transmitting
messages without wires superior to the
Marconi system.

Building electric lines in India has
difficulties not felt in this country. A line
for transmission of electricity from the
falls of the Convery, a sacred river, to
Koler, in Mysore, has just been built by
American engineers. The wooden poles
were sunk into sockets seven feet high to
prevent the ants from devouring them,
and the wires were strung just beyond
reach of the largest elephant standing on
his hind legs and groping with his trunk.

Just Out

The Practical
Gas Engineer

A manual that tells what a Gas or
Gasoline Engine is. How to purchase
one. How to install it. How tooper-
ateit. How to care for it. What to
do when it gets stubborn. In short,
just how to handle it successfully, all
about it. It is a complete, olainly
written work, containing the practical
points needed by a purchaser, owner
or operator of a Gas or Gasoline En-
gine, by

Dr. E.W. Longanecker

a gasoline engine expert of ten years
experience, now secretar¥ of one of
the largest dﬂs engine factories in
America. 144 pages, neatly bound in
cloth, sent by mail, post paid, to agg
address, upon receipt of price, $1.09.

Hill, Clarke & Co.

14 S. Canal Street, Chicago

Price Sr.oo

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.

Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.
Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CIVEN.
21 YEARS’' PRACTICE.

SIGGERS & SIGGERS
818F St,N.W., Washington,D.C




32 SHOP TALK

MAY

This department is intended to help the good man who wants a geod job, and the good shog
with a good job for a good man. Thereis no charge for the service.

In making your wants known tell us everything—we pubdlish just enough to elicit responses, and
withhold the confidential particulars to assist us sn bringing the right parties together.

We shall act with the utmost impartiality in every instance; no favoritism meed be expected ;
wnordo we ask or expect favors. 'We wish to make SHOP TALK really valuable to everybody—this is

a means; nothing more or less,

Ancits '3

Applicants for p ld state age,

they marvied or single, experience and familiarity

with various machines (this in detail), how long in present or last position. why out of it or wishing to
leave, if wiliing to go to any part of the country, wages last earned and expected, references, etc.

Employers should specify very particularly what the man is wanted for, what wages they wish to

pay, and highest limit under necessity.

Opening No. 11.—Wanted, two or three young
draftsmen, on general shop work and details,
tracing, etc. Payaccordingto capability. Those
with some. shop experience preferred. Good
opening for young men. Address. H. E. Harris.
care of Murray Mfg. Co., Tottenville, P. O., N. Y,

Opening No. 12.—Wanted, a young man of
good address and education, with scme shop ex-
perience, to learn a line of special machinery
and tools, with the view of going on the road
as salesman and instructor. Good sense and
honesty are strict requisites. Address H. E. A.,
care of Hill, Clarke & Co., Chicago.

. Application No. 31.—Practical mechanical en-
gineer with wide experience in design, construc-
tion and installation of machinery; wood, iron
and mason construction, and gas engine work,
Thirty-six years old, married. Wants position
as chief engineer or master mechanic for large
concern. Something permanent. Salary of $2,500.
Address F. E. S, care of Hill, Clarke & Co., Chi-
cago.

Application No. 32. Young man aged 19, wants
place as machinist with opportunity of learning
the trade. Has had some experience, and is
taking a correspondence course in that line.
Address J. E., care of Hill, Clarke & Co., Chicago.

Application No. 33.—Practical Mechanical
Engineer, 54 years old, first-class health. Has
had wide experience from apprentice boy to
superintendent. Wauts to better his present
position financially. Good references. Address
W. B. Y., care of Hill, Clarke & Co., Chicago.

Application No. 34—Position wauted as Super-
intendent or foreman of machine shop by an
American, age 85. Well up in modern shop
practice. Good organizer and disciplinarian.
Has good education and can furnish good refer-
ences. Applicant is known to this office. Address
E. E. W,, care of Hill, Clarke & Co., Chicago.

Application No. 35.—Position wanted as assis-
tant electrician by young man, aged 19, will
graduate this June from Southern Mechanical
College. References. Address, F. M. J., care of
Hill, Clarke & Co., Chicago.

Application No. 36.—Young man, aged 19, de-
sires position of junior draftsman. Is now
attending technical school, has done consider-
able machine drawing and is well up in mathe-
matics. Good references. Address J. M. W.,
care of Hill, Clarke & Co., Chicago, )

NOTICE—"'Help Wanted" and ‘' Situations Wanted" advertisements will be published unday

this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per
line, a line averaging about seven words. Advertisements with replies to come in our care will be
Pwblished free of all charges including corvesponding with the interested parties.
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Cylinder Boring Machine For Sale,

Through a firm going out of business,

‘we have secured a Sellers Cylinder-boring
machine which can be had for a very
moderate figure.

It is fitted with two facing heads, and
has three cutter heads. The boring baris

6 inches in diameter, distance hetween
face plates is 48 inches, and height of bar
above carriage is 15 inches.

The machine is complete with counter-
shaft and in fine condition. If interested
write to our Chicago store.

New Designs Supercede the Old.

LIVE manufacturer is never content
with producing the same machine
year in, year out, but is constantly

striving for improvements, better design
and construction, aud more adaptability.
This movement accounts for the vast
modern improvement in all Jinesas wellas
the mechanical, but especially so with it.
As soon as a new style is brought out, the
former head of the class is relegated to
second place and must give way slightly
to the newest thing. It is the quick per-
<ception of the value of new things and
the rapid relegation of the old to their

proper place, be it the other corner of the
shop or the scrap pile, that has advanced
American shop methods and manufacture
to the place they hold today. The new de-
signs must replace the old.

As an example of this we now have inour
Boston store a new Bardons & Oliver No.
8 Turret Lathe, complete with Friction
Geared Head, Automatic Chuck, and
wire feed. Capacity 3 inches through
the automatic chuck. This is a new ma-
chine, but on account of the new design
that is being brought out, it is old style,
and will be sold at a material reduction.

Air for a Steam Hammer.

HERE there is already a reservoir
and general equipment for com-
pressed air tools around a shop it

-will be found very convenient sometimes
ito use the air pressure to run the steam
hammer, if it be not too large.

I have seen this means employed
on a hammer in the forge shop of a large
concern where they employed all sorts of

compressed air tools, and they had a long
radius elbow on the exhaust pipe which
was located so that it could be readily
directed on the anvil, keeping it free from
dirt and scale at all times. The man who
operated the hammer said it was a very
convenient scheme and that they used
the 80-pound pressure from the regular
reservoir. OBSERVER.
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May

I EocaR ALUEN o CO. Lid, SHETFITLD, PHCLARD]

and all parts llablo to

ax 1 OOL STEEL

for Lathe, Planer and 8crew Machine
" Tools, Scrapers, Taps and Drlills.

Turner’s Patent Iron Fibred Steel.

This materlal is superior to -nythlng known tor O'I'AY BOLTS, CRANK PINS,

10 So Canal St., CHICAOO

ALLING, KENT % CO.

81 John 8St.,, NEW YORK.

Sensitiveness of a Telescope Lens.

OME years ago a contributor to 7/ke
Youtk's Companion paid a visit to
Alvan Clark at Cambridgeport to

witness the testing of the huge lens for
the famous Lick telescope. After the
usual tests for imperfections, Mr. Clark
proceeded to show the wonderful sensitive-
ness of the lens to outside influences;
such as the heat of the human body. The
contributor narrates as follows what hap-
pened:

‘‘He (Mr. Clark) walked down to the
lens and held his hand under it about
two feet away. Instantaneously a marvel-
ous spectacle burst into view. It seemed
as if the great glass disk had become a
living volcano, spurting forth jets of flame.

“The display was dazzling. Waving,
leaping, dancing, the countless tongues

of light gleamed and vibrated; then,
fitfully, reluctantly, they died away, leav-
ing the lens reflecting only a pure, un--
troubled light.

*“ ‘What is it? How do you account for
the wonder?”’ were the eager questions.

“It is only the radiation of heat alter-
nately expanding and contracting the
glass. If I had put my hand upon the
lens itself, the phenomenon would have
been even more violent.”

‘“To a person ignorant of lenses the al-
most supernatural sensitiveness of a mass
of glass weighing several hundred pounds
was astonishing, but to the scientist it is
an every-day matter, for he has instru-
ments that will register with unfaltering
nicety the approach of a person fifty or a.
hundred feet away.”
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Some are new machines that we own cheap, or are special machines not requived by every shop
and which. vather than keep standing on our Moors, we are willing to sacrifice to gain the room for
faster-moving machines. Others are second-hand machines which we have acquired in trade and

through the divers exigenciss of business.

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as:

], 2rhabl,

y %

not, absol

LIST OF SECOND-HAND TOOLS IN CHICAGO.

SECOND-HAND LATHES
One Fitchburg Lathe. 15°x5'.
One Blaisdell Lathe, 18°x5".
One 14" x5’ Engine Lathe.
Omne 15"x6 Plain Lathe.

SECOND-HAND DRILL PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot vertical movement,
table 48°x60", and 15 feet of track, good
condition.

One 2-Spindle Slate Sensitive Drill.

One Baush 8 spindle Multiple Drill, circular pat-
tern. For 1' Drills.

SECOND-HAND SCREW MACHINES.

One ¥%* Wells Bros. Automatic Screw Machine.

One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.

One hl:lo.ﬁ Bardons & Oliver Turret Machine, plain
ead.

SECOND-HAND CYLINDER BORER.

One ‘Sellers Cylinder Borer, with facing heads.
Will bore and face cylinders, 24" diameter
and 868" stroke and is in fine condition.

SECOND-HAND PLANERS.
One 86°x86°x12' Wood & Light Planer.

SECOND-HAND GRINDING MACHINES,

One 24" Bridgeport Water Tool Grinder.
One 86” Springfield Water Tool Grinder.
One B. & S, Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24* Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2° Hurlbut & Rogers Cut-off Machine.
One Fisher Boiler-Plate Chipper.
One No. 2% Pratt & Whitney Cut-off Machine.

NEW AND FIRST-CLASS TOOLS IN CHICAGO

NEW BRAINARD AND OTHER MILLING MACHINES.
Write for Special Circular.

NEW TURRET LATHES.

One Bardons & Oliver No. 15 Brass Lathe, with
friction back gears-and set over turret.

NEW BORING MILL.
One 37” Baush Boring Mill, double head.

NEW DRILLS .

One Foote, Burt & Co.'s 8-spindle, Universa}
?d&ustable Bench Sensitive Drill, a tic
eed.

Two New 6 spindle Foote, Burt & Co. Multiple
Drills. Circular heads. 14/ drill circle.
Capacity 34* drills,

HILL, CLARKE & COMPANY,

Machinery Merchants.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation,
NEW YORK: at 123 Liberty street; office entrance, 153 Greenwich street.

BOSTON: at 158 Oliver street.
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Small Advertisements will be pubdlished in this dcfaﬂmt at the rate of ten cents for each

15 words (or fraction thereof). If desived, answers may

without furt, cost.

e addressed in care of Hill, Clarke & Co.

FOR SALE—Flather Planer, 30"x30°x14’, with
two heads on cross-rail. Address Hill, Clarke &
Co., Boston, Mass.

For SALE—One second-hand 4-horse power
Gasoline Engine, complete with pipe fittings
etc.; in good condition, Price, f. 0. b. Chicago
$150.00. Bargain, Hill, Clarke & Co., Chicago

For SALE—One Pawling & Harnischfeger
horizontal Double Post Drill, with 7 feet vertical
movement; table 48x60 inches, 156 feet of track;
good condition. Hill, Clarke & Co., Chicago.

FOR SALE—One No. 5B Becker-Brainerd Milling
Machine, Address Hill, Clarke & Co., Boston,
Mass.

FOR SALE—John Adt Wheel Riveter. Will
take up to 80-inch wheels. New machine, but
will sell at very low price. Address Hill, Clarke
& Co., Chicago.

For SALE—One Johnson Engine Lathe, 80 in.
swing, 24 ft. bed, complete with compound rest;
built by I. H, Johnson, Jr. & Co., Philadelphia.
Ordered by a customer who made a mistake in
size—he needed a larger one. It is a standard
lathe, just completed and ready for shipment.
Address Hill, Clarke & Co., Chicago.

For SALE—Sellers Cylinder Boﬁng Machine,

- which will bore cylinders up to 24" in diameter

and 86° stroke. It is fitted with two Facing-
Heads, has a 6° boring-bar and three cutter
heads. Machine is complete with countershaft
and in perfect condition. Justthe thing for some
railroad shop. Address, Hill, Clarke & Co.,
Chicago.

FOR SALE—One 24’ semi-automatic turret lathe
built by the American Turret Lathe Co. Only
one year old; a great bargain. Address, Hill,
Clarke & Co., Boston.

THE BEST FOR
Lathe and Planer Tools, Taps,

Reamers, Twist Drills, Dies,
Punches, and all tools where
the best results are wanted.

150 Oliver St., Boston.

STYRIAN STEEL

HOUGHTON &

GEO. ADAMS, Chicago Agent.

REMEMBER the small amount of
Steel used in an ordi-
nary tool.

- the 'amount of work
tools made from STY-
RIAN STEEIL will do
with one grinding.

AND SEE - if youdo not save the

the cost of the Steel in
ONE DAY'S USE, and
many times over before
the tool is used up.

RICHARDS

" 71 W. Washington St., Chicago.

NOTE -

The Business to Learn.

66 Y SEE,” said Mrs. E. Z. Mark, ‘“‘that
J. Pierpont Morgan’s wages as a
trustmaker has been $172,500,000

for the past year and a half. That’s pretty

good for a short time.”
“By Jiminy,” exclaimed Mr. Mark,

“let’s telegraph our boy to come right
straight home from Cornell. What'’s the
good of studyin’ this here civil engineer-
in’ when he might just as well be puttin’
in his time learnin’ to be a captain of
industry?”’

.
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Post Hammers

For Operation by Steam
or Compressed Air.

Falling Weight 100 lbs.
Adapted for small forgings not ex-
ceeding in size 2% inches round.

AT ALL TIMES UNDER COMPLETE CONTROL
OF OPERATOR.

Steel or Wrought Pipe Columns furnished when desired.

DISTANCE FROM CENTER OF DIE TO FACE OF
POST SUPPORTING THE FRAME, 10)% INCHES.,

American Engineering Works,
1371 Carroll Ave,, CHICAGO

“STAR”

Tapping Attachment

60 hours to 3 hours represents
) the difference in the time between tapping
¥ holes by hand and using a “STAR’* Tap-

J ¥ ping Attachment on a small job by one of
B our recent customers. A larger job would
® show even a greater difference. You are
not obliged to use it every hour to make

. }?{s suitable for Drilling, Tapping and
D Stud-setting. Automatic. Fits any drill
. . No reverse belts required. Fric-
K tion and Positive Drive. Chuck securely
K holds any drill, tap, etc.

No. 1 Taps 1-16 to 5-8 inch. No.2 Taps 1-16 to 1 inch.
Fully Guaranteed. Sent on 30 Days’ Trial.}
SEND FOR CIRCULAR “D.”

L The Seneca Falls Manufacturing Co.
367 Water St., Seneca Falls, New York, U. S. A.

When writing, please say you saw it in SHOP TALK.
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A Boy’s Wages.

PEAKING of boys,  Sterling Elliot
S says, acco}ding to the American
M achsnist, ‘T wanted to hire a boy.

One called, and, after questioning him, I
decided to have him come to work the
following morning. As he was going out
‘the door he said, ‘How much pay will I
get” I replied, ‘You will get whatever
you are worth, and the more you are
worth the better I shall like it.’ Next
morning I received a postal card from
him stating that he thought best not to
<come, as the pay was entirely too smal.”

ENGINEE RS’ 1Send for 40-page pamph-

et containing questions

FIRE MEN, asked by Examining
 MACHINISTS 5370 fatineers it

pn g
LER, ., R.97,
ELECTRICIANS g 4¢h'st, st. Louts, Mo,

Where Do
You Stand?

Are you dissatisfied with your
standing on the pay roll? We

can help you get nearer the
top. - Cut out this ad., mark

after the position you want
on the pay roll below, fill in
the blanks and send to

INTERNATIONAL CORRESPONDENCE SCHOOLS,

Box 820, Scranton, Pa.

Our New

Bench Miller

MONTHLY PAY ROLL

Manager Foreman Toolmaker

Superintendent Foreman Patternmaker

Moechanical Engineer Foreman Molder

Chief Engineer Toolmaker

Machine Designer Machinist

Draftcman Patternmaker
|_Assistant Engineer Molder

Foreman Machinist Blacksmith

Occupati Age.

Name

St. & No

City State

Is the very best of its class

On one which we re-
cently sold, a boy is milling
6500 small parts for an
electrical machine a day,
every day.

"~ Send for a circular.

It would surely interest
you, and be to your benefit.

Hill, Clarke & Co.

Machinery Merchants

BosToN: at 156 Oliver street.
CHICAGO: at 14 South Canal street.
NEW YORK: at 123 Liberty street.

PITTSBURG REPRESENTATIVE: Chas. G.
Smith Co., 847 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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Too many SPEED LATHES in stock

To reduce the number we
make a special price on them.

F. O. B. Boston $40.00
F. O. B. Chicago 42.50

Lathes are 10-inch swing,
4-foot bed. This is your
chance to get a fine speed
lathe cheap.

—— Write today

Hill, Clarke & Company,

Machinery Merchants

BosSTON: at 158 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street.

The
Leading || Typewriter of the World

THE ONLY POLYGLOT A CROWNING GLORY

Using A HUNDRED type THE BEST MANIFOLDER,
shuttles in twenty-six lan- where quality and quan-
guages all immediately IN- tity are considered.
TERCHANGEABLE.

THE HAMMOND TYPEWRITER COMPANY

69TH TO 70TH STREETS, EAsT R1vER, NEW YoORK, N. Y.

When writing, please say yow saw it in SHOP TALK.
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SUBSCRIBERS WANTED TO

SOCIAL SERVICE

A MONTHLY MAGAZINE DEVOTED TO
SOCIAL AND INDUSTRIAL BETTER-
MENT AND IMPROVING THE CONDI-
TION OF THE EMPLOYED.

SOCIAL SERVICE is a Record of All Industrial
Movements throughout the worid. The Indus-
trial Facts, Statistics and Comments it prints
from nﬁmth to month cannot fail to be of inter-
est to the

Vast Army of Employers and Employed

America is already the greatest industrial nation
on earth, and is rapidly increasing in this lead.
SocIAL SERVICE will tell from month to month
how this great industrial battle is being won in
Europe and America. Every man, woman and
child in the country should be educated in indus-
trial betterment and in the great social prob-
lems now agitating the world. Write us your
experiences and give suggestions for extending
our subscription list. Write for sample copies.
SUBSCRIPTION TO SOCIAL SERVICE
ONE DOLLAR-—ONE YEAR

PUBLISHED MONTHLY BY
LEAGUE FOR SOCIAL SERVICE

287 FOURTR AVE. NEAR 2D ST, N, Y.

Special Arvangements made with Agents and
Canvassers. Generous Commissions.

Advertising Department: 287 4th Avenue, N. Y
Address: Managing Editor.

Are you
Interested 1n
Automobiles?

If so, send 25 cents for a three
months’ trial subscription to

AUTOMOBILE
=N E W §=

85 FIFTH AVENUE,
CHICAGO, ILL.

The best Automobile Monthly published

Men

Business

Are working at a disadvantage
without our catalogue. This
practical book will tell you a
number of things about factory
systems that you never heard
1 of before.

If we asked you a price for wne

I book you might pause before

. sending for it. Butitis perfectly
free and gladly sent.

True, every one costs us 38
cents but we gladly send the book
free, for every third reader be-
comes a user of SHAW-WALKER
systems.

The Shaw-Walker Company
Mushegon Michigan

Risk a dollar for a copy of CharlesJ.
Watts’, 112 page book. *THE COST OF
PRODUCTION.” Mr. Watts hasstudied
factory costs and factory organization
—devoted to this single purpose his
brains and his energy.

The best of what he has learned he

tells you in his book.
. Bound in cloth the price is two
dollars, carriage prepaid. Either edi-
tion, paper or cloth, is shipped on
approval.

When writing, please say you saw it in SHOP TALK.
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Pull 1t! *“‘It’s a Bird”’

What?

Why, Our Chicago Countershaft

Here it is

Pull to start. Pull to stop.

Simple. Compact. Reliable.
Of course you wantone—~or more. Write today for prices.

This is something new. You had better investi-
gate it.  First come, first served.

Hill, Clarke & Company,

Machinery Merchants
BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 183 Greenwich street.
PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue,

When writing, please say you saw it in SHOP TALK.
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“Western” Radial

F

will
any

Built by the WESTERN MACHINE TOOL WORKS, Holland, Mich,, and sold only by

Hill, Clarke & Company,

Machinery Merchants

BosTON: at 158 Oliver street. )
CHICAGO: at 14 South Canal street, with a model d tration hine shop in operation.
NEW YORK: at 123 Liberty street: office entrance at 153 Greenwich street,

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue,

When writing, please say you saw it in SHOP TALK.
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Hill, Clarke & Company,

Machinery Merchants

BOSTON: at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.

NEW YORK: at 128 Liberty street; office entrance at 158 Greenwich street.
PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue.

In writing, please say you saw it in SHOP TALK.
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Our Famous

They are ncw acknowledged the
most perfect type.

No wasting or sprinkling of oil, as with
other styles of friction drills.

No. 1—Guaranteed capacity, & in.
and smaller—but can do better.

Belt is shifted by a foot lever,
leaving the hands free to attend
the work.

Speed'is also varied by a foot
treadle. No loss of time.

No. 2—Will drill 1% in. hole in cast iron 1 inch
deep in one minute, with wheel feed.

Hill, Clarke & Company,

Machinery Merchants
BosTON: at 158 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street.
PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 847 Fifth avenue.

CHAS. CHURCHILL & CO., Ltd., selling agents for England and Scotland at London, Birming-
ham, Newcastle-on-Tyne and Glasgow.

On exhibition in the Philadelphia Bourse at the stand of W. E. Shipley.

In writing, please say you saw it in SHOP TALK.




Advertisements

Friction Drills

They have overcome the prejudice against Friction
Drills by their unqualified success.

~ Any speed of drill is in
stantly obtainable.

Not too fast, not too slow
but just the speed suited t
the material and to the size
of drill. )

Thrust of spindle anc
thrust of disc both carriec
on ball bearings.

All wrenches attached tc
the machine.

Made in the three size:
here shown, with belt. o
motor drive.

Hill, Clarke & Company,

Machinery Merchants

BoSTON: at 158 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 183 Greenwich street.

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co, 347 Fif.h avenue.

CHAS. CHURCHILL & CO., Ltd., selling agents for England and Scotland at London, Birming-
ham, Newcastle-on-Tyne and Glasgow,

On exhibition in the Philadelphia Bourse, at the stand of W. E. Shipley.

In writing, please say you saw it in SHOP TALK.
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Bardons & Oliver
Turret Lathes

For Brass Workers

This cut shows a complete Fox Monitor.
The very best sort of a lathe for brass workers.

The best of everything throughout—material,
workmanship and brains.

BARDONS & OLIVER
Cleveland, Ohio.

HILL, CLARKE & CO., Selling Agents at the following points:

BOSTON: at 156 Oliver street. 3
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance at 183 Greenwich street.
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“Precision” Boring, Drilling
and Milling Machine.

We Absolutely Guarantee Permanent Alignment.

Other manufacturers will not guarantee perfect alignment even when
their machine reaches its destination.
Do you see the point? Buy a “Precision.”

MANUFACTURED BY
Lucas MacHiNeE TooL Co., Cleveland, Ohio.
FOR

Hill, Clarke & Company,
Machinery Merchants

BOSTON: at 158 Oliver street.
CHIcAGO: at 14 South Canal street, with a model demonstration machine shop in operation.

NEW YORK: at 123 Liberty street; office entrance at 158 Greenwich sireet,
PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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New 14-Inch Engine Lathe.

19o1 Model.

Designed to meet the latest requirements. Powerful, strong and rigid.
Combines simplicity, extreme accuracy, and ease of operation, with
good workmanship and material.

—

SPECIFICATIONS.

Length of bed... teetecenteccnesnrecneness.® 07  Width ot cone face.. [N ¢ 1
Actual swing......... .13' Number of steps on cone pulley ..... 5

Swing over carriage... . Back gear Xroportloned 1§ to 1

Takes between center: ' 107 Cuts threa 4to 72.
Diameter of front bearing ...2%" Diameter of countershaft pulleys ....... 10°
Iength of front beannf terecesseseses. 4" Width of countershaft 1 .83
Diameter of hole in sp ndle. . ceeereeeens. 17 Speed of countershnft 40 revolutions
Diameter of nose on spmdle veereesees 2% Weight.. ceeen ..1850 pounds

This lathe is also for use in tool rooms, and for experlmental work,
and can be furnished with draw in chuck and collets. Pans are also
furnished, to go under full length of lathe bed, when required.

FLATHER & COMPANY

Makers
Nashua -

- New Hampshire
HILI,, CLARKE & COMPANY, Agents, Boston, New York, Chicago.
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Eight Spindle Multiple Drill
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Hill, Clarke & Company,

Machinery Merchants
BosTON: at 156 Oliver street. .
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street
PITTSBURGH REPRESENTATIVE: Chas, G. Smith & Co., 347 Fifth avenue.

When writing, please say yowu saw it in SHOP TALK.
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STYRIAN STEEL *esce:

amount of Steel used in

NOTE the ambunt of work

THE BEST FOR tools made from STY-

Lathe and Planer Tools, Taps, ﬁﬁffm‘?;}ﬁl&i&}' do

Reamers, Twist Drills, Dies, AND S ot s

Punches, and all tools wbhere in ONE DAYS o5

the best results are wanted. fore the tool is used up.

HOUGHTON & RICHARDS

150 Oliver St., Boston. T 71 W. Washington St., Chicago.

GEO. ADAMS, Chicago Agent.

THE SKINNER
Face- Plate Jaws

ust what you should have for that
arge lathe or boring mill. Heavy,
10° jaw weighs 62 lbs. Strong—
adapted for the heaviest classes of
work. Price reasonable. Circu-
lars and Ca'alog free.

The Skinner Chuck Co.

NEW BRITAIN, CONN,, U. S. A.
NEW YORK OFFICE: 94 READE ST.

THE GEOMETRIC LINE OF
TURRET TOOLS
FOR

Adjustable .
Hollom e & Tool Hand and Automatic

SCREW MACHINES

is most complete

and up to date

Write :
for Full :
Particulars
and Prices, ::
Stating the ::::
Range of Work to be
Done and Tell us the
Diameter of Turret Hole
so we can recommend the

Are also:::
Time and
Money
Savers

Geometric Drill Co.,
Westville Station,
NeEew HAVEN, CONNECTICUT.

HILI, CLARKE & COMPANY, AGENTS,
Boston and Chicago.

Adjustable
Collapsing Tap.

In writing, please say you saw it in SHOP TALK.
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The Morton Draw-Cut Shaper and Some of its
Advantages.

=N considering the useful-
ness of the Draw-Cut

J to some of the principles
which are theoretically
correct, and, when put
into actual practice, have proven them-
selves to be mechanically correct.

A few years ago the Morton Company,
who'were the first to manufacture shapers
of this principle, had occasion to accom-
plish work which was out of the reach of
any planer that was included in their
regular machine shop equipment. To
accomplish this work, a small sized port-
able Keyseater was secured to an angle
plate in such a manner that it could be
brought to bear and operate on the sur-
face to be machined, and it was demon-
strated clearly in this operation that the
advantages of the pulling cut principle
were many, With the cutter bar measur-
ing 3% by 2%" in cross section of steel,
perfect cuts were made over the surface
24" in length, and the results obtained
from this service were such as to induce
the Morton Company to construct a shaper
with the draw cut. It was found, upon
careful investigation, that the vibrations
in the cutting tool were practically over-
come, and that the efficiency of the tool
was greatly increased. Also that it did
not require the amount of fastening de-
vices, binders, bolts, etc., to hold the work
in position, and that a tensile strain was

Shaper, it is well to turn

placed upon the ram instead of an upset-
ting strain, the real action of the tensile
strain being to decrease vibrations while
the action of the upsetting strain is
always to increase vibration.

To illustrate this principle further, a
piece of wire, if it were strong enough to
stand the strain, when placed under the
drawing or tensile strain could be raised
to such a point that it could not be made
to vibrate, while if the strain were re-
versed and an opposite strain brought to
bear upon the same piece of wire, it would
simply kink and roll up.

This same principle applied to the ram
of the shaper illustrates clearly one ad-
vantage of the pulling cut.

One other advantage of great impor-
tauce is that the tool, if the point does not
project beyond the body of the steel from
which it is forged, is naturally a spring
tool. Where it is necessary to lay out a
piece of work by lines, and to cut or re-
move the metal to these lines, they are al-
ways oa the outside and are not broken
off or effaced urtil the piece is finished.

We only name these as a few of the ad-
vantages of the Draw-Cut Shaper, and to
illustrate, we show on the next page a cut
of a 36" Morton Shaper machining a strip
on the end of a casting 14 feet long and
weighing 9200 pounds. By referring to
the cut, it will be readily seen the man-
ner in which this piece was handled, the
outer end being set on an adjustable jack
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or support, and the end to be operated
upon being placed on the shaper table.
The action of the drawing tool in this
particular case was such as to bring the
strain of the cut directly against the sad-
dle or apron of the shaper. For this
reason, it required only one bolt to hold
it in position. This illustrates one of
the many emergency jobs which quite
frequently come in many machine shops,
and well illustrates how difficult it would
be to accomplish work of this class on an
ordinary push-cut machine.

chine to take heavy cuts.” The same
remark would have been made about ma-
chine tools in general a few years ago,
but the time has now come when the
trend of the general design of machine
tools is heavier, heavier cuts, heavier
work, and more rapid production, and
the reason why the requirements in a
general machine shop practice are not for
heavy cuts on a shaper, is that there have
never been shapers designed, until the
draw-cut principle was advanced, which
would meet the requirements of heavy

THIS SHOWS A 86-INCH DRAW CU’I' SHAPER AT WORK ON A 9200 POUND CASTING.

There are also many instances where it
is necessary to cut a piece of work of ir-
regular shape, With the ordinary push-
cut machine only light cuts may be
taken, while with the pulling cut, much
heavier cuts may be taken without dan-
ger of straining the tool in any way,
and in many instances forming tools
may be used for the final shaping of the
piece.

The only disadvantage which appears
with the pull-cut is to get users to thor-
oughly understand the real merits of the
tool, and oftentimies the remark is made
that ‘‘We never have any use for a ma-

cutting, but after such tools are once suc-
cessfully installed in a shop, the advan-
tages are plainly brought out. With this
principle practically applied, machines
have been constructed which operate suc-
cessfully on a 6-foot stroke.

The draw-stroke shaper is well adapted to
general as well as special work, and isa tool
whose value in a general machine shop is
appreciated when once placed in operation.

The Morton Company manufacture a
large line of shapers constructed on this
principle, some of them being especially
big machines. Their largest one was de-
scribed in May SHOP TALK.
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The Latest Type of *Precision” Boring Machine.

HE Lucas Precision Bor-

ing Machine is now being

built with a longer bed

than formerly with a view

to accommodating longer

work. The illustration

shows the new machine, which is sub-

stantially the same as the former one,

all the valuable features of which are, of
course, retained.

The manufacturers of this boring, drill-

the accuracy of the ‘‘Precision’’ machine
is certainly a point much in its favor.
The bed of this machine is of deep box
section, and rests on three points, insur-
ing stability and guarding against flexure
when placed on uneven floors. The
boring spindle is of crucible steel
threaded on the end to receive chucks or
other attachments. It is mounted in a
sleeve which terminates in a face plate,
affording means for attaching facing

FRONT VIEW OF THE NEW LONG BED BORING MACHINE.

ing and milling machine, guarantee its
permanent alignment, which is an im-
portant point to be regarded in the
selection of a boring machine. Other
manufacturers who place a machine on
the market, the table of which is raised
and lowered by two screws, are unwilling
to guarantee permanence of alignmeat,
as it is practically impossible to construct
one of that style which will remain in
line. Indeed, many of them will not
even guarantee the accuracy of their ma-
chine upon its reaching its destination.
In contradistinction to this attitude, the
assurance of the manufacturers regarding

mills or a facing head. The spindle has
both quick and slow hand motion con-
veniently arranged, and has four changes
of automatic feed.

The table is of unusually liberal pro-
portions, especially in depth, to prevent
springing in clamping work to it. Six
changes of feed with automatic stop are
provided for it. A new swivel table has
just been brought out and is shown on the
machine in tbe illustration. This is a
very convenient addition to the equip-
ment.

The yoke for supporting the outer end
of the bar is mounted on a base which is
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provided with means for longitudinal ad-
justment on the bed, and the outer sup-
port for the bar is geared to raise and
lower with the spindle. A special auxil-
iary table which is useful for supporting
extra long work that is to be face milled

or drilled in the end, can also be placed’
upon the bed, thus handling work which it
isdifficult to do in any other way. In fact
the whole machine is one which will per-
form with great accuracy and to ad-
vantage, a large number of operations.

A Post Hammer

lerican Engineer-

ks, Chicago, have

designed a small

amer, to be oper-

steam or com-

. air, and particu-

larly adapted to general blacksmith shop
. work. It operates very quickly and hasa

range on forging work of 2% inches in
diameter and smaller.

The action of the hammer is the same
as that of a large steam hammer. The
ram can be regulated to strike a blow of
the full force developed by the falling
weight, with the momentum due to the
pressure of the steam or air behind it, or

of New Design.

it can be regulated so as to give the
lightest possible blow, merely touching
the object on the anvil without doing
any work.

The cylinder is 3 inches in diameter
with 10-inch stroke, and is cast in one
piece with the frame. The exhaust ports
are arranged so as to keep the cylinder

always drained. The valve is under per-
fect control and is operated by a foot
treadle or by a hand lever The steam
valve is controlled by a cam working on
a cam path on the back of the ram, the
position of the cam being governed by the
operating levers. There is also provided
a safety device to limit the stroke of the
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piston. From the center of the die to the
side of the post supporting the frame is a
clear space of about 10 inches.

The hammer is usually arranged for
bolting to a wooden post 8x8 inches.
Special attachments can be furnished for
bolting to an I beam or other form of
wrought steel column, or where preferred
a steel column made of extra heavy
wrought pipe is furnished, together with
necessary clamps for properly clamping
the frame of the hammer.

The ram is a solid steel forging, square
in form where it passes through the
lower part of the frame which acts as a
guide. The lower end of the ram is
arranged to receive the upper die in such
position that it stands at an angle of 45

degrees to the post supporting the ham-
mer, thus enabling long pieces to be
worked either way of the die without
coming in contact with the post. The
upper die isa steel casting having a face
2% x5 inches dovetailed to the ram and
fastened with wedges. The lower die is
a steel casting having a face 234 x5 inches
dovetailed to the anvil and fastened with
wedges so that it is easily removable.
The anvil is designed to be secured to a
12-inch wooden block set on end, the
anvil being bolted to the block with lag
screws. The falling weight is 100
pounds. The weight of the lower die
and anvil is about 600 1bs.; the total
weight, about 1,050 1bs.

A Simple Device.

N one of the Chicago machine shops
where there are a large number of
flat rings to be turned up so that the

two faces will be exactly true and paral-
lel, a simple device is employed for ac-
complishing this result with ease and
accuracy. A round flat plate, turned
true, is slotted out, as shown on the left

of the accompanying illustration, so that
it will slip on easily over the jaws of a
chuck and set solidly against the body of
it. This plate may be any desired thick-
ness according to the size of work to be
turned up, or there may be several of
them to accommodate different thick-

nesses of rings.

The right-hand figure of the illustra-
tion shows how the chuck and plate go
together, and it may readily be seen that
the two sides of any ring are bound to be
parallel if it is set in snugly against this
plate before facing off. The advantage
of this method over chucking in the jaws

alone is obvious, as the chuck jaws are
apt to be a trifle loose, and might be in or
out from the face of the chuck an appre-
ciable amount, thus destroying the paral-
lelism of the two sides of the ring.

Very thin rings can be turned up in
this way. H.W. M.
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A Few Details.

HERE are several con-
structional details in our
new Chicago Grinder dif-
8 ferent from those of other
4 grinders, and as the pic-
3 torial description is much
more quickly apprehended than a de-
scription drawn in words, we show here-
with a drawing of the upper part of the
machine. Details are important, for,
after all, what does a perfectly working
mechanism represent but a combination
of details carefully planned and carried
to completion.

place. No oil can creep along the
spindle to be sprinkled on the oper-
ator.

There are no oil holes in the cap, where
dirt might easily gain ingress, but, on the
contrary, the oil cup is placed below the
spindle, opening directly into the oil re-
ceptacle, which is cored out of the col-
umn. The wick, rising from this abun-
dant supply of oil, is in actual contact
with the shaft for several inches, and pro-
vides constant and ample lubrication.
No grit can mount the wick, so that even
should some be introduced with the oil

HALF SECTION OF THE CHICAGO GRINDER HEAD.

There are two very essential points
about a grinder: first, rigidity, and sec-
ond, bearings that will exclude all dirt
and grit. The Chicago Grinder fully
meets these two conditions. The column
and head are cast in one plece, giving
absolute unity and rigidity, The bear-

ings are designed to oil continuously, .

and never admit a particle of grit, as
may be seen from the drawing. The
small groove cut in the spindle at either
side of the actual bearing surface, but yet
inside the cap, effectually stops the pos-
sible advance of dirt along its length, as
well as retaining the oil in its proper

in the infrequent act of re-filling, or in
any other way, it would be harmless.
One oiling lasts three months.

There are other details on this machine
worth remarking, such as the solid charac-
ter of the work rests, the pleasing outlines,
the removable pan, and even the fine finish
of the machine, but why dwell upon them?
You can readily see that this latest develop-
ment of the dry grinder is the best, and
that it is the one you want. All our ma-
chine tools have the reputation of being
money savers, and oh,how many custom-
ers inform us our tools do more than we
ever contended for them.
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A Long Felt Want Supplied.

OR a long time there has
been a demand fora relia-
ble cylinder-boring ma-
chine of moderate dimen-
sions, suitable for boring
small steam and gas en-
gine cylinders, but up to the present time
there has beem no machine upon the
market especially intended for this class
of work. It is for this reason that we are
now presenting the ‘“Western” Cylinder

venience in every particular.

The spindle is provided with four
power feeds which are changed from one
to another by means of a sliding key.
There is also a quick and a slow hand
motion to the spindle, and it is fitted
with ball bearings. The center line of
the spindle is 12 inches above the table,
and the distance between the head and
outer support is 30 inches. The table
and bed are of stiff construction to resist

THE “WESTERN" CYLINDER BORING MACHINE.

Boring Machine shown in the accompany-
ing illustration, with a view to supplying
the demand.

Cylinders are unhandy jobs to bore out
in a lathe, especially when the valve
chest is cast with them, and yet for small
work manufacturers have not heretofore
felt like investing in a large and ex-
pensive boring machine, feeling that the
size and amount of their product did not
justify so heavy an expenditure.

Our new machine is built to sell at a
very moderate price, yet is constructed
with strict regard for accuracy and con-

all strain. A simple form of facing head
is readily attached to the spindle.

The drive is accomplished from a single
pulley by means of a variable speed trans-
mission which gives any speed of spindle
from 10 to 50 revolutions per minute.

Manufacturers of small engines will find
it worth while to employ such a machine
as this, and we would advise them to
write us regarding terms and prices.
There is nothing like having the best and
most suitable machine tools to cut down
cost of manufacture and improve your
product.
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The Wagner Bolt and Forging Machine.

N these days of labor-
saving machinery, cost-
cutting and improved
shop methods, the
economical modes of
handling material, work-
ing it up and machining it have been
carried to such a degree that one is no
longer surprised to find some new econ-
omy practiced in lines heretofore neg-
lected or unthought of. The bolt ma-
chine, which has been supposed to do

variety of operations. The idea of this is
that a number of operations may be per-
formed upon a piece of work at the same
heat, thus economizing largely in time
required for additional heating and die-
changing, as well as in the number of
machines and operators required to turn
out work.

One crank provides the action for all
the operations, and the auxiliary motions
may be disengaged from the main cross-
head when desired. The mechanism for

PLAN VIEW.

just so much work and no more, now, in
its turn, comes to the front with a
capacity for increased output, In the
Wagner Bolt and Forging Machine
shown here in elevation and plan, the
designers have proceeded with a view to
doing several operations at ome heat,
whereas former machines ordinarily
operated at most one set of diesand a
cutting-off attachment. The Wagner, in
addition to the regular ram or plunger,
has five other die holders attached by
various cams, which may be adapted for
bending, cutting-off, punching and a

disengaging the cross-head from the
crank is adapted to give one or more
blows to the bolt, as may be necessary
for finishing, and is operated by a foot
pedal at the front of the machine. This
foot pedal operates a sliding plate (shown
in the plan view as No. 22) which has a
pair of grooves provided in its surface,
engaging rolls in a pair of sliding pieces
(Nos. 23 and24,) Asshown in the plan,
the mechanism is in engagementand this
relation remains as long as the foot pedal
is depressed. When the pedal is released
the sliding plate moves to the other ex-
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SIDE ELEVATION.

tremity of its range of motion, and the
two sliding pieces move into new posi-
tions, so that the link (No. 6) on return-
ing to the back end of the stroke, en-
gages the sliding piece No. 24. This
causes the link to swing about its pivot,
thereby releasing the cross-head from
contact with the pin which communi-
cates the reciprocating motion to the ram.
‘While this relation exists, the crank will

continue rotating, which, however, will
simply cause the block at the end of the
connecting rod to slide freely within the
cross-head without moving any of the re-
maining mechanism of the machine.

This machine, as may be seen, is
adapted for a variety of work, such as
small anchors, etc, as well as a large line
of bolts and pins, with cotter-pin holes
and without.

Factory Leaks.

HE incidentally overheard remark

of a new employe to an older hand

a few days ago has set me thinking

on a subject of no small importance in

machine shop economy, saysa contributor

to the American Mackinist. After ex-

pressing surprise at the meagre supply o-

small tools obtainable, he went on to say

that he noticed most of the tool-makers

appeared to have a little private tool de-
partment of their own!

Now, is not this often the case, and
should it be so? Is it a wise plan if a
counterbore, arbor, reamer or what not is
required, to have a man stop on his job
to make it and when done with it to put
it in his drawer? I think no one will ad-
mit this, yet it is done in a great many
shops daily.

Even supposing he turns it into the tool-
room, it is probably made hurriedly, out
of any piece of scrap stock handy, with

special reference to that particular joband
not likely to be very useful on others.
In other words, it is not made in harmony
with that class of tools to which it belongs,
in proportion or style. Would it not be
better to have on hand such tools of which
the use could have been foreseen, made
preferably by those in the business for
these are days of specialists—or, if home
made, designed in reference to others of
its class, either by existing and readily ob-
tainable formulas or by good example,
marked and finally stowed away in ap-
propriate places provided for them, where
they are readily accessible to any and all
who properly have use for such a tool?

It is true that sometimes it will be neces-
sary to have a tool so special in its charac-
ter and proportions that it will not agree
with the ordinary, but these cases are
comparatively few, and even then the
progper depository is the toolroom.
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The 12-inch Chicago Grinder with Countershatft.

Let us tell you more about them—or see May SHOP TALK for a description.
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EDITORIAL
~ || SHOP, TAIé%

Xa

from the large
of compliments
ved for our May

SHOP TAILK has .

ad growing num-

eaders, friends
and admirers. The hearty commenda-
tion it receives upon all sides is very grati-
fying, and spurs us to further effort in
the direction of pleasing our readers.
For this reason we would be very glad to
hear from any and everyone so inclined,
what feature or part of SHOP TALK they
find most interesting or instructive.
SHoP TALK occupies an unique place in
the field of mechanical literature, and to
advance its usefulness more and more, we

want expressions regarding its conduct -

and makeup.
Such expressions as *‘the finest number

&

yet issued,” ‘‘a very bright and enter-
taining little magazine,” “‘a clever and
well-gotten-up publication,’’ etc., etc.,are
our groundwork from which to advance to
still better things. Justly deserved praise
is gratefully received, and justly deserved
criticism is oftentimes most advantageous.
Let us hear from you about what you
think of SHoP TALK.

The next one of the series of articles
on Milling Machines and How to Use
Them, will be on the subject of ‘‘Manu-
facturing,’”’ and will appear in the July
number, as it has been found impossible
to obtain the necessary photographs and
engravings in time for this.month’s issue.
The series will be continued regularly
every month from then on.

The Engineer and His Work.

BY VICTOR C.

# HE relation between the
§ engineer and the laws of
nature is unique, and
differs from the relation
¢4 that exists between any
other professional man
and nature. Unlike the geologist, who is
limited in his observations to those favor-
able localities which nature has been kind
enough to unfold for his inspection, or the
biologist, who must wait for nature to act
and then stand as an observer, the engi-
neer pins nature down and fdf¢es her to
answer his question, It may beonly a yes
or no, but it is an answer, and since he
can vary his questions—that is, the con-
ditions of his experiment, he can ulti-
mately get the information he desires. He

ALDERSON.

deals with the immutable, the unchanging
laws of inorganic nature. He alone of all
professional men has an unvarying
criterion by which he may decide the
right and the wrong, the correct and the
false. He gets accurate data by which he
may build his bridge, construct his dy-
namo, or lay out his railroad. Departure
from these data means failure. Other
professional men are subject only to vary-
ing human laws and human notions and
so get along without ever having before
them an absolute standard, but the en-
gineeris forced to be in harmony with
natural laws ; his work must be absolutely
truthful ; his logic must be without flaw.
Sophistry and ignorance are not for him.
He must know, and know accurately ; he



14 SHOP TALK

JuNE

must reason, and reason logically. If he
does not know the stresses in his bridge,
the endurance of his material, or the de-
tails of his dynamo, he cannot rank as
an engineer. Nature, calmly and dispas-
sionately, is always on guard over him.
No other man in the world, I believe,
unless it is the chemist or the physicist,
is subject to such rigid and unceasing
discipline ; no man’s errors are so glar-
ingly brought to light as his. The lawyer
can fall back on the plea that the judge
was biased, or the jury packed ; the doc-
tor may, perchance, bury his mistakes ;
but the mistakes of the engineer bury
him. We accept his success as natural,
because it is in harmony with nature’s
laws ; his errors are glaring, because they
are out of harmony with nature. All the
world sees his failures. A mere tyro can
recognize a poor roadbed, defective
machinery, or a dangerous bridge. The
engineer has, then, for his ethics the
most dignified and exalted standard ; he
has an absolute and unvarying criterion
for truth and error ; he has over him a
judge who will decide with unerring
swiftness that his work is a failure if he
violates the law.

Every field of activity in the whole
realm of nature may yield something of
value to the engineer. His interests are
world-wide. As man has climbed stowly
up the rugged pathway we call civiliza-
tion, he has needed more and more the
service of the engineer. What was yes-
terday a theory, becomes a demonstration
to-day, and to-morrow we expect the en-
gineer to apply it for our comfort or con-
venience. As agencies for civilization,
engineering works have been given far
too little prominence. True it is that
Greece has left us a priceless heritage of
art and Rome a code of laws, but in the
wake of the Roman armies went the
engineer, building bridges, roads and
aqueducts, making intercommunication
the easier and civilization more ad-
vanced. To-day, thanks to our railway
experts, the world is smaller than ever
before—and is steadily growing smaller;

for distance is no longer computed in
miles, but in length of time in transit.
Once New York and Liverpool were three
months apart, now less than a week.
With the aid of bridges like the St.
Louis, the Brooklyn and the Forth; tun-
nels like the Mersey, the Sarnia, the St.
Gothard; canals like the Manchester and
the Suez; trains like the limited and the
Empire State Express, the engineer has
done noble work for advancing civilization
by making intercommunication easier and
removing that ever recurring obstacle—
ignorance of other peoples. The influx of
people to the large centers of population
has brought forward new problems, not
only of travel but of pure water supply,
disposal of drainage, public health, all of
which the engineer is called upon to
solve. Industrial history may be dry
reading, because it does not fire the ardor
with thrilling deeds on the field of bat-
tle. Some enthusiasm may be kindled
over the success of Robert Fulton with
his steam engine and Edison with his

_ phonograph, but little or none over the

success of John A. Roebling in building
the Brooklyn Bridge, or the struggle of
our civil engineers to make our present
railway travel fast and safe. But to the
engineering profession as a whole we
must grant the credit for being the
greatest practical civilizing agent we
have.—Railroad Digest,

' Send for 40-page pamph-
ENGINEE RS’ let containing questions

FIREMEN, ;Ske?i b B Egaminin:g
v oard of Engineers to
MACHINISTS obtain Enggi‘neer‘s li-
AND cense. Address GEO. A.

ZELLER, Pub., R.97, 18
ELECTRICIANS g ith'st. st. Louts. Mo.

The monkey wrench gets its name
from its inventor, Thos. Monkey, of
Bordentown, N. J.

ForR SALE.—One Universal Gally
Printing Press with extra friction balance
wheel, 10x15 chase. First-class condition;
in use only a short time. Wabash Cabi-
net Co., Wabash, Ind.
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This department is intended to help the good man who wants a geod job, and the good shep

with a good job for a good man.

There is no charge for the service.

In making your wants known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.

We shall act with the utmost impartiality in every instance; no favoritism need be expected;

wordo we ask or expect favors.
a means; nothing more or less.

We wish to make SHOP TALK really valuable to everybody—this is

Applicants for positions should state age, whether married or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why out of 3t or wishing te
leave, if wiliing to go to any part of the country, wages last earned and expected, references, etc.

Employers should specify very particularly what the man is

pay, and highest limit under necessity.

they wish to

ted for, what wag

Opening No. 18.—Wanted, a first-class all-
around machinist. whois a strict mechanic. One
familiar with iron pattern work preferred. Is
wanted for tool and pattern room. Permanent
job for a steady man. Address H. L. L., care of
Hill, Clarke & Co., Chicago.

Application No. 82. Young man aged 19, wants
place as machinist with opportunity of learning
the trade. Has had some experience, and is
taking a correspondence course in that line.
Address J. E., care of Hill, Clarke & Co., Chicago.

Application No. 33 —Practical Mechanical
Engineer, 54 years old, first-class health. Has
had wide experience from apprentice boy to
superintendent. Wauts to better his present
position financially. Good references. Address
W. B. Y., care of Hill, Clarke & Co., Chicago.

Application No 34—Position wanted as Super-
intendent or foreman of machine shop by an
American, age 85. Well up in modern shop
practice. Good organizer and disciplinarian.
Has good education and can furnish good refer-
ences. Applicant is known to this office. Address
E. E. W,, care of Hill, Clarke & Co.. Chicago.

Application No. 35.—Position wanted as assis-
tant electrician by young man, aged 19, will
graduate this June from, Southern Mechanical
College. References. Address, F. M. J., care of
Hill, Clarke & Co., Chicago.

Application No. 36.—Young man, aged 19, de-
sires position of junior draftsman. Is now
attending technical school. has done consider-
able machine drawing and is well up in mathe-
matics. Good references. Address J. M. W,
care of Hill, Clarke & Co., Chicago,

Application No. 87.—Good mechanic, 38 years
old, fair draftsman, has had charge of experi-
mental department of small shop for eight years.
Has also done installation work in power plants,
etc. Wishes to become connected with a larger
shop where there is a chance for advancement.
Address F, D. care of Hill, Clarke & Co., Chicago.

Application No. 38 —Position wanted as fore-
man of pattern shop, by married man, 44 years
old, 23 years' experience in a variety of work.
References, Address H. W. H., care of Hill,
Clarke & Co., Chicago.

Application No. 39.—Young man 18 years old,
graduates from Manual Training School, and
wants position. Will go anywhere, and can fur-
nish references. Address 1, S. K.. care of Hill,
Clarke & Co., Chicago.

' NOTICE—"‘Help Wanted” and “Situations Wanted” advertisements will be published unde
this Reading, with addr:ss of advertiser (so that replies may come direct) at the rate of five cents per

line, a line averaging about seven words.

Advertisements with replies to come to our care wils be

Published free of al' charges including corvecpondence with the interested parties.
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are under consider-

for greatly increas-

he capacity of the

is Steel Company’s

;s near Chicago. As

is a plant of the
United States Steel Corporation, it is
probable that President Schwab will inake
a trip to Chicago at an early date for the
purpose of inspecting the works at that
place.

A coaling station is being built by the
Government at Manila. Sangley Point
has been selected by the naval engineers
as the most desirable location for large
coaling pockets, and coal handling ma-
chinery and extensive wharves and fire-
proof buildings are being erected there
for the purpose.

The Brooklyn Rapid Transit Company
recently finished a twenty-four hours’
count of the number of people carried
across the Brooklyn Bridge by bridge and
trolley cars. The count showed that
approximately 300,000 persons made the
trip across the bridge in that time.

It is practically assured that the
Sprague Electric Company will be ab-
sorbed by the General Electric Company
in the near future. The capital stock of
the Sprague Company is $5,000,000, and
that of the General Electric Company is
nine times as great. The absorption of
the former company by the latter practi-
cally gives the General Electric and
Westinghouse companies control of the
manufacture of heavy electrical ma-
chinery.

Twelve hundred girls employed at
Brown Brothers’ cigar factory at Detroit
recently inaugurated one of the most
novel and spectacular strikes ever known
in that city, or anywhere else, for that
matter. They quit work because J. H.
Brown resigned as manager of the plant,
and while he declares he resigned of his
own volition and does not wish to return,
the girls insist upon his restoration as
manager before they will return to work.
A number of managers are now wonder-
ing what sort of a charm Mr. Brown
employs.

The Machinery Department of the
World’s Fair to be held in St. Louis in
1904, has announced its intention to
make no charges for space in machinery
exhibits, to supply power free of charge,
to furnish cranes and hoists for the rapid
handling of heavy articles, and by con-
trolled transportation facilities to protect
exhibitors from extortion by carting and
transfer companies. This ought to give
encouragement to a large number of ma-
chinery exhibitors and make this exposi-
tion the most complete in this line of any
one yet held.

A speed of seventy-five and perhaps
later 100 miles an hour is to be regularly
maintained on the third rail electric cars
that are to be operated between Aurora
and Elgin and Chicago over the nearly
finished Aurora, Elgin and Chicago Line.
The new system, or that part of it between
Aurora and Chicago, will be opened for
business the latter part of Jume. The
new line is considered by experts to be
the best built electric road in the world.
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Have you ever seen any Printing you liked better than your own?
We are makers of the better Printing.

D. F. KELLER & COMPANY

308 DEARBORN ST., CHICAGO

*Phone 337 Harrison.

The Western Steel Car and Foundry
Company has leased from the Illinois
Car and Equipment Company for ten
years at $60,000 a year the plant at Heye-
wisch, formerly operated by the latter,
which was partly destroyed by fire a short
time ago, throwing 2,500 men out of
work. The plant is to be restored, and
the lessor agrees to spend $150,000 in an
addition to the works. In the agreement
of lease it is stipulated that the former
company shall have the privilege of buy-
ing the property for $1,100,000. The
land consists of about 100 acres at One
Hundred and Thirty-sixth street and the
Calumet River, east of the river and west
of the Nickel Plate Road.

American Locc;;nét_ivés Lead the
orld.

MERICAN locomotives, running on

American rails, now whistle past

the pyramids and across the long
Siberian steppes. They carry the Hindoo
pilgrims from all parts of their empire to
the sacred waters of the Ganges. Three
years ago there was but one American
locomotive in the United Kingdom; today
there is not a road of importance there on
which trains are not being pulled by
American engines. The American loco-
motive has successfully invaded France.
The Manchurian Railway, which is the
real beginning of oriental railway-build-
ing, bought all its rails and rolling-stock
in the United States. American bridges
spans rivers on every continent. Amer-
ican cranes are swinging over many for-
eign moles. Wherever there are extensive
harvests there may be found American
machinery to gather the grain. In every
great market of the world tools can have
no better recommendation than the mark
¢Made in America.”

Advertising for

‘Manufacturers.

Plans for the development of manufact-
uring and wholesale businesses through
systematic advertising and follow - up
work.

My office becomes your advertising de-
partment or I install and supervise one in
your establishment.

Much or little, I want your advertising
business; all or part; direction or execu-
tion. My qualifications are an unique
organization and many years’ experience
—that is to say: observation, investiga-
tion; absorption, assimilation; and a
demonstrated ability to use knowledgebly
the fruits of these faculties.

William Henry Baker

ADVERTISING for MANUFACTURERS
SPECIALTY: ‘‘HOUSE ORGANS”

705 JOURNAL BUILDING - - CHICAGO

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.

Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.
Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CIVEN.
21 YEARS' PRACTICE.

SIGGERS & SIGGERS
918 FSt,N.W.,, Washington,D.C
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Jung

Some are new mauchines that we own cheap, or are special machines net required by svery shop,
and which, rather than keep standing on our floors, we are willing to sacrifice to gain the room for
faster-moving machines. Others are second-hand machines which we have acquired in trade and

through the dive igencies of b

PLEASE WRITE FOR PRICES—which, in all cases, will be found intevesting and, like as

not, absolutely unmatchable.

List of Second-Hand Tools in Chicago.

SECOND-HAND LATHES

One Fitchburg Lathe. 16"x 5.

One Blaisdell Lathe, 18" x5'.

One 147 x5’ Engine Lathe.

One 15"x5’ Stud Lathe.

One 14'x6' Flather Lathe, hollow spindle, plain
rest, and power cross feed.

SECOND-HAND DRILIL PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot vertical movement,
table 48°x60", and 15 feet of track,
condition.

One Baush 8 spindle Multiple Drill, circular pat-

tern. For 1" Drills.

SECOND-HAND SCREW MACHINES.

One %" Wells Bros. Automatic Screw Machine.

One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.

One No.2 Bardons & Oliver Turret Machine, plain
head.

SECOND-HAND CYLINDER BORER.

One Sellers Cylinder Borer, with facing heads.
Will bore and face cylinders, 24" diameter
and 88" stroke and is in fine condition.

SECOND-HAND PLANERS.
One 36°x86°x12' Wood & Light Planer.

SECOND-HAND GRINDING MACHINES.

One 24" Bridgeport Water Tool Grinder.
One 86” Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24* Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2* Hurlbut & Rogers Cut-off Machine.
One Fisher Boiler-Plate Chipper.
One No. 2% Pratt & Whitney Cut-off Machine.

New and First-Class Tools in Chicago.

NEW BRAINARD AND OTHER MILLING MACHINES,
‘Write for Special Circular.

NEW TURRET LATHES. .
One Bardons & Oliver No. 15 Brass Lathe, with
friction back gears and set over turret.

NEW BORING MILL,.
One 37” Baush Boring Mill, double head.

NEW DRILLS

One Foote, Burt & Co.'s 8-spindle, Universal

‘Ad‘zjustable Bench Sensitive Drill, automatic

eed.

One New 6 spindle Foote, Burt & Co. Multiple
Drills. Circular heads. 147 drill circle.
Capacity 5" drills.

Hill, Clarke & Company,

Machinery Merchants

BOSTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street.
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THE BARGAIN LIST,—(Continued.)
List of Second-Hand Tools in Boston.

SECOND-HAND SPEED LATHES.

One Garvin 10"'x2%'.
One Robbins 10'x4’.
One Garvin 11''x4’,
One Spencer 12"'x{’,
One Amoor 12"'x4',
One Garvin 12''x4',
One Robbins 14''x6.
One Garvin 15'x5’
One 16''x5"".
One Reed 17"'xb’,

SECOND-HAND ENGINE LATHES.

One American Watch Tool Co. No. 8 with slide
rest; counter and grinding attachment.

One Young Bench Lathe 9'x3%', P. R.

One Putnam 14"x6'.

One Blaisdel 14"x5',

One Dexter 14"x5’, raise and fall rest.

One Goddard 14"x6’, P. R.

One Pratt & Whitney, 13°x5', R. & F.

One Johnson 15"x6'. C. R.

One Flather, 15°x8', R. & F.

One Star Tool Co. 15°x6', P. R.

One Lathe & Morse 15'x8’, R. & F.

One Bullard 16°x8' P. R.

One Blaisdell 18°x8'. R. & F.

One Flather 20'x7', R. & F.

One Blaisdell 17"x19"'x8'.

One Blaisdell 20"x8’, C. R.

One Lathe & Morse 21''x7%', R. & F.

One Dexter 18'x16". C. R.

One Oakland 21''x10', C. R.

One Blaisdell 2''x9%'. C. R.

One Blaisdell 22"x10’, C. R.

One Draper 22"'x12', C. R.

One Blaisdell 20"',-25''x6’, P. R.

One Fifield 24" 'x 14/, triple geared.

One Blaisdell 24''x11" plain turning.

One Pond Shafting Lathe 80’ x22' centres.

One Putnan 88''x20’, geared face plate. .

One Bridgewater 104x81’', double head and tail
stock.

SECOND-HAND SHAPERS.

One Smith & Mills 15"’ crank shaper.
Hendey 24" friction shapers.

SECOND-HAND PLANERS.

One Lathe & Morse 20"'x20""'x4'.

One Wheeler 22 'x22"'x5".

One Davis24''x24 'x4".

One Flather 26''x28"'x11°.

One Flather 30"'x30"'x14’, 2 heads.

One Putnam 86''x85''x10" 2 heads.

One Oakland 86" 'x36''x6', 1 head.

One Oakland 85 'x35"'x 10', 1 head,

One Fitchbur; ﬁlaner, 60"x25', 2 heads, side post
to plane 7' high

One Miles planer, 37" 'x37"' x30%', 1 head.

ZSECOND-HAND MILLING MACHINES.

One Becker Vertical Miller No. 3, without rotary
attachment.

One Garvin Hand Miller and centres.

One Pratt & Whitney Lincoln Miller. No. 2.

One Lincoln Miller No. 2.

One Garvin Plain Miller No, 8.

One Cincinnati Universal Milling Machine No. 1.

One Van Norman No. 0 Duplex Miller.

One Brainard No. 15 Universal.

! One Brainard Large Index Miller.

| One Vanderbeek Universal Milling Machine.

One No. 23 Brainard Milling Machine.

One No. 8 Brainard Plain Milling Machine.

One Gould & Eberhardt 86"’ Automatic Gear
Cutter with rack att. and lot of cutters.

SECOND-HAND DRILLS.

One Slate 1 spindle sens. drill,

One Woodward & Rogers 1 spindle.

One Davis 1 spindle sens. drill.

One Elliott 1 spindle sens. drill.

One Burnham 2 spindle sens. drill.

One Pratt & Whitney 8 spindle sens. drill.

One Pratt & Whitney 4 spindle drill.

One Ames double head 4 spindle geared drill.

One Robbins & Lawrence 4 spindle drill.

One 6 spindle Adt. hardware drill.

One Burnham 4 spindle sens. drill.

One upright drill 20", power feed.

One gr_entice 20"', power feed, square table, side
rive.

One uprightdrill, 21°,

One Prentice drill, 21", tack geared.

One Prentiss, 21', B. G. P, F. adj. head, square

table.

One Traverse drill.

One Gleason suspension drill.

One New Haven upright drill, 45", power feed.
sliding head, back geared.
SECOND-HAND SCREW MACHINES.

One Pratt & Whitney No. 8, plain back geared
and power feed, draw bar in spindle.

One Wells Bros, aut. screw machine, %",

One No. 1 Garvin screw machine with wire feed.

One No. 2 & « m W e e

BRASS WORKING AND TURRET LATHES.

One Brass Workers’ Lathe with chasing bar.

One Ames 5 spindle turret lathe.

One Windsor No. 4 turret lathe, plain head, 15",
box chuck fitted.

One Dreses-Mueller turret lathe, 18'x6%’, fric-
tion geared head, 15"’ box chuck.

One Garvin No. 23 turret lathe, friction head, 15"
valve chuck fitted.

SECOND-HAND PRESSES.

One Eaton tempering press.
One No. 2 Manville power press.
One No. 8 foot press.

One Horton press, No. 5.

MISCELLANEOUS.

One Yale & Towne electric traveling crane, 25'
span.

One automatic wood screw shaver.

One Pratt & Whitney C. O. machine, 434", 2 tools.

One two-wheel surface grinder.

Diamond face and hole grinders.

One D. E. Whiton No. 8 centerin

One Dudgeon steam hammer,

One Profiler, 2 spindle.

One H. & R. C. O. machine, 3.

One Pratt & Whitney C. O. machine, 2",

One Wells Bros. cutter grinder.

One Walker twist drill grinder,

One Washburn twist drill grinder.

One Am. Tool & Machine Co.,

separator,
One Garvin screw slotter,

machine.
pounds.

No. 2, oil

HILL, CLARKE & COMPANY,
Machinery Merchants

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demostration machine shop in operation.

NEW YORK: at 123 Liberty street; office entrance,

153 Greenwich street.
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Post Hammers

For Operation by Steam
or Compressed Air.

Falling Weight 100 lbs.

Adapted for small forgings not ex-
ceeding in size 2% inches round.

AT ALL TIMES UNDER COMPLETE CONTROL
OF OPERATOR.

Steel or Wrought Pipe Columns furnished when desired

DISTANCE FROM CENTER OF DIE TO FACE OF
POST SUPPORTING THE FRAME, 10j{ INCHES.

American Engineering Works,
1371 Carroll Ave., CHICAGO

“STAR”

l Tapping Attachment

60 hours to 3 hours represents

gi\ the difference in the time between tapping
¥ holes by hand and using a “STAR’ Tap-
Y ping Attachment on a small job by one of
% our recent customers. A larger job would
§ show even a greater difference. You are
not obliged to use it every hour to make
) it

‘ {)tafs suitable for Drilling, Tapping and

Stud setting. Automatic. Fits any dril’
A press. No reverse belts required. Fric-
K tion and Positive Drive. Chuck securely
X holds any drill, tap, etc.

No. 1 Taps 1-16 to 5-8 inch. No. 2 Taps 1-16 to 1 inch.
Fully Guaranteed. Sent on 30 Days’ Trial.
SEND FOR CIRCULAR “D.”

1 The Seneca Falls Manufacturing Co.

367 Water St., Seneca Falls, New York, U. S. A.

|

I hen writing, please say you saw it in SHOP TALK.
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Are you
Interested 1n
Automobiles?

If so, send 25 cents for a three
months’ trial subscription to

AUTOMOBILE
=N E W $=

85 FIFTH AVENUE,
CHICAGO, ILL.

The best Automobile Monthly published

I

Furnace Gas Engines.

SPECIAL interest is now shown in

the iron trade, as to the practic-

ability of the use of furnace gas as
a driving power. Up to this time the
furnace gases were used only in the hot
blast stoves and for generating steam for
the blowing engines, but lately they have
been burned in specially constructed gas
engines. First the gases were freed from
dust, and then cooled down from 125 deg.
Cen. to from 6 deg. to 8 deg. Cen. by
means of flowing water. A beginning
was made by driving small gas engines as
they are used for electric lighting pur-
poses, but now furnace gas motorsare built
capable of developing 1,200 horse pow r
and are used for driving the blowing en-
gines.. As calculations have shown, the
furnaces in Germany can produce an en-
ergy of 500,000 horse power, and all the
furnaces in the world together an energy
of 2,500,000 horse power.

DRAPER

BosToN: at 158 Oliver street.

PITTSBURGH REPRESENTATIVE:

Are designed to withstand the heaviest duty, and to
meet the conditions called for by new process tool steels.
There are none more substantial.

Hill, Clarke & Company,
Machinery Merchants

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street. P P
Chas. G Smith & Co, 347 Fifth avenue.

LATHES

When wriling, please say you saw il in SHOP TALK.
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bpusIness

.re working at a disadvantage
without our catalogue. This
sractical book will tell you a
number of things about factory
systems that you never heard
of before.

1f we asked you a price for the
book you might pause before
sending for it. Butitis perfectly
free and gladly sent.

True, every one costs us 38
cents but we gladly send the book
free, for every third reader be-
comes a user of SHAW-WALKER

systems.
The Shaw-Walker Company
MusKegon - - - - - Michigan

Risk a dollar for a copy of Charles J.
Watts’, 112 page book, “THE COST OF
PRODUCTION.” Mr. Watts has studied
factory costs and factory organization
—devoted to this single purpose his
brains and his energy.

The best of what he has learned he
tells you in his book.

Bound in cloth the price is two
dollars, carriage pregsid. Either edi-
tion, paper or cloth, is shipped on
approval.

HOUGHTON’S
CUTTING OILS

are best because
they are made espe-
cially for cutting, and
we have embodied in
them all the desirable
and omitted all the
undesirable proper-
ties for that purpose.
We make several
varieties, each adapt-
ed to the particular
kind of cutting for
which it is intended.
One for general shop
cutting ; another for
turret lathes ; another
for automatic screw
machines, etc. Send
for our CUTTING
OIL PAMPHLET.

E. F. HOUGHTON & CO.

176-177 LAKE STREET
CHICAGO

WORKS: - - PHILADELPHIA
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New 14-Inch Engine Lathe.

19o1 Model.

Designed to meet the latest requirements. Powerful, strong and rigid.
Combines simplicity, extreme accuracy, and ease of operation, with
good workmanship and material.

<

SPECIFICATIONS.

Length of bed... Width ot cone face.. PR3 < M
Actual swing ceeen Number of steps on cone pulle ..o B
Swing over carnage tesrecsenase Back gear l;)roporuoued .......... T4 to 1.
Takes between centers ...... ¥ Cuts threa ceieenad to T2
Diameter of front bearing.. . Diameter of countershaft pulleys ........... 10
Length of {ront bearing.. . Width of countershaft belt.. .8%"
Diameter of hole in spmdle Speed of countershaft 40 revolutions
Diameter of nose on spmdle Weight .. vereneee ..15650 pounds

This lathe is also for use in tool rooms, and for experimental work,
and can be furnished with draw in chuck and collets. Pans are also
furnished, to go under full length of lathe bed, when required.

FLATHER & COMPANY

Makers
Nashua - - New Hampshire
HILL. CLARKE & COMPANY, Agents, Boston, New York, Chicago.
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Skinner ‘“‘rgor Pattern”
Independent Lathe Chuck

Everiopart of this chuck is ‘‘up to

date,” both in design and construction,

and it is made of the best materials.
The jaws are made of steel, case-

hardened and ound true on the steps,

and are reversible in all sizes.

Made in sizes from 4° to 42". Ask for prices.

The SKINNER CHUCK CO.

NEW BRITAIN, CONN,, U. S. A.
New York Office: 94 Reade St.

TOOLS OF THE AGE

Are superior from every standpoint—made
of better material—they do better, cleaner,
quicker work.

OUR COLLAPSING TAPS

are a great deal more accurate and rapid
than the old style tap. As soon as a cutis
made the chasers collapse automatically
and the tap is instantly withdrawn ready to
begin a new cut. Let us tell you more
about the tools we make.

CATALOGUE SENT FOR THE ASKING.

GEOMETRIC DRILL CO.
NEW HAVEN (Westville Station) CONN.

CHILL, CLARKE & CO., AGENTS, BOSTON AND CHICAGO.

a 1 OOL STEEL

for Lathe, Planer and 8crew Machine
Tools, Scrapers, Taps and Drilis.

Turner s Patent Iron Fibred Steel.

This material is superlor to .nytmng known 'or ITAY BOLTS, CRANK PINS,
and all parts llable to

ALLING, KENT % CO.

10 8o Canal CHICAOO 61 John 8t.,, NEW YORK.

QN ¥OCAR ALLEN & CO Lig, SHEPHIELD ERCTAND ]
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Milling Machines, and How to Use Them.

Chapter 1V. Manufacturing.

EN considering the
fficiency of any one de-
rartment of a manufactur-

ng plant, its relation to’

.11 other departments
nust be taken into ac-
count. It is of small profit to have the
foundry turn out castings cheaply if
they are so poorly moulded that the
final cost of the machine is increased,

because of increased cost of milling and
fitting. On the other hand, if by im-
proved methods the foundry can turn out
work cheaply and at the same time so
true to pattern that the work in other
departments is reduced by reason of foun-
dry efficiency, then the department is
entitled to greater credit than appears on
the books in reduced cost of castings.

For the moment, our interest is in the

FIG. 1.—FIRST OPERATION- MILLING WATER CYLINDER END.
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JuLy

FIG, 2—THIRD OPERATION—MILLING SPOT FOR CROSS STAND.

milling machine, but it is only by keep-
ing in mind the other departments that
its full value can be appreciated. The
planer or shaper can produce flat surfaces,
and irregular ones also; it may take from
25 to 100 per cent. longer than would be

required by the milling machine, but this.

is not the whole story—drilling or boring
jigs must interchange with the work that
has preceeded. Fitting is always expen-
sive but ifall the parts are interchangeable
without doctoring, a great saving is eff-
ected, reflecting greater crediton the mill-
ing machine that produced it than appears
in the reduced cost of production. A case
comes to mind where the product of ten
fitters was increased 50 per cent. by one
operation on a place that had previously
been left rough, and this operation was
performed by a boy.

Chucking is the first and most import-
ant thing to consider in any machine
operation, There are on every casting,
points from which the piece can be located
so that the machined surface will bear the
proper relation to the whole casting,
rendering it unnecessary to have an ex-
cessive amount of stock left on the part
to be machined for fear that it will not
clean up.

The photographs at hand for illustrat-
ing this article serve, as far as the chuck-
ing is concerned, only as a bad example,
The piece is a casting for a duplex steam
pump in which the steam and water ends
are cast in one, and it takes only a glance
to see how much time could be saved in
chucking if a fixture was made that would
locate the casting from points that would
distribute the inequalities without meas-
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uring or blocking. The piece was, how-
ever, first milled on the bottom of the
feet, an unnecessary operation, as being
finished here serves no useful purpose,
except to hold the casting in the manner
shown.

The cutter was first turned to the right
and tbe cross feed used to mill the water
end (Fig. 1). The spindle was then set
in a vertical position, the table feed en-
gaged and the valve deck on the water
end milled; the cross feed was again en-
gaged and the spot milled for the cross
stand bracket (Fig.2). The cross feed
was used because there was not room
enough for the cutter to enter between
the cylinder ends and the spot. The
fourth operation milled the valve seat on

the steam end (Fig. 3). Next, the cutter
was turned to the left, the cross feed
again engaged and the steam cylinder
end milled (Fig. 4). The sixth and last
operation (Fig. 5), milling the ports, was
accomplished by putting an arbor, carry-
ing a gang of cutters, in the taper
hole without removing the large end
mill,

Many shops manufacturing pumps and
engines are squaring (?) the ports by
hana. The difference in the quality of
the work and the time consumed is so
apparent as to require no comment.

The successive milling operations illus-
trated here were performed on a Milwau-
kee No. 2 Universal, the only machine of
its size on which they could be done,on

FIG. 3.—FOURTH OPERATION—FACING VALVE SEAT,
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account of the heavy Vertical Spindle
Attachment and the long automatic cross
range.

Formerly it was supposed that a mill-

ing machine in the tool room constituted
a full equipment in this line of machin-
ery, but lately it is becoming known that
improvements have been made greatly in-
creasing the power of the spindle and
feed as well as adding innumerable con-

the old style comstruction, and make
many manufacturiag operations not only
possible but economical.

An equipment for the rapid production
of finished work on a milling machine can
be classified under three heads.

First—Strong, accurate machine with
ample range and easy adjustments.

Second—Suitable fixtures for holding
the work where the pieces are large or

PIG. 4—FIFTH OPERATION—MILLING STEAM CYLINDER END.

veniences, such as all automatic feeds
constructed so as to be quickly changed
from one to the other, and atthe same
time being impossible for any two to en-
gage at once. The knee being a box sec-
tion, cast without hole through the top,
gives the work table sufficient rigidity to
enable it to carry much larger work with-
out chatter than wonld be possible with

complicated so that they cannot be held
in a vise or easily clamped to the table —
(it takes skill to lay out and block up
work on any machine). A suitable fixture
makes it possible to use less skilled work-
men, : .
Third—Well designed cutters, and a
good cutter grinder to keep them sharp.
E. J. K.
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FIG. 5—~SIXTH OPERATION—MILLING STEAM AND EXHAUST PORTS.

Something About the “Western” Radial Drill.

UST a little while ago

one of our mechanical

engineers took a Western

Radial in hand and put it

thirough a variety of drill-

ing operations with a view

to testing, somewhat, its rigidity and

capacity. The drill showed such remark-

able and unusual efficiency that the re-

sults are here presented in brief, as testi-

mony to the excellent qualities of the ma-
chine.

A regular 5-foot radial was taken in

the factory and a 21s" twist drill placed in .

it. A piece of solid steel was drilled 4"
first as a leading hole for the larger drill,
and this latter then set to work at various
speeds. With the drill remaining at rest

N

and not touching the work, a measure-
ment was carefully made of the distance
from the base of the machine to the
underside of the outer extremity of the
drilling arm. This distance was again
messnred while the drill was working in
different positions and at various feeds,
and thus a record obtained of the total
movement, or take-up, in the arm and
column. The following are the amounts
of movement detected.

With a 2" drill, drilling in solid steel,
with a leading hole " diam., the spindle
located in the center of the arm and feed-
ing downward at the rate of 160 turns to
the inch, or .0063" for every turn of the
spindle, the total movement at the end
of the arm was.013". Under same con-



SHOP TALK

JuLy

STEEL CHIPS WITH 2/, DRILL WITHOUT BACK GEARS IN.

ditions, except with a feed of 1inch to -

every 80 turns of the spindle, or .0135"
for every turn, the total movement was
037" .

The spindle was then set at the outer
end of the arm and with the 27" drill,
drilling thesamesteel, and a feed of 1inch
to every 160 turns, the total movement
was .062" . With a feed of 1inch to every
80 turns the total movement was .094" ,

Note the severity of these latter condi-
tions, the large size of drill, the rapid feed
in solid steel, and the location of the
spindle at the very extremity of the
drilling arm. No such severe test would
ever be imposed under practical working
conditions. The first case, with the
spindle at the middle of the arm, and
feeding .0063" to every turn, represents
about average working conditions.

The first accompanying illustration
shows some chips taken at the time from
solid steel with this drill running without
the back gears, and with a feed of 1" to
160 turns of the spindle. The second
illustration shows chips curled up at the
rate of .0135" feed to every turn of the
spindle and with the back gears in. Both
with the 2/s" drill, There seems to be
nothing the matter with its pulling
capacity, does there?

As we said before, these tests were per-
formed on a regular stock machine, just
before shipment to a customer, and with
the idea of giving it a thorough trial.
We feel that this Western Radial is un-
excelled for stiffness, convenience and
capacity, and are thus prepared to back
up our convictions.

STEEL CHIPS WITH 27" DRILIL WITH BACK GEARS IN.
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The Bath Grinder Used for Twist Drills.

of the great factors of
is wonderful machine
that all the detachable
rts are interchange-
le. Things do not have
go together just as the

as a twist drill grinder, The holder is
put on the same as the other attachments;
one advantage of its use being that the
vertical adjustment of the wheel enables
any portion of its face to be used.

The Bath Grinder has plenty of cast

BATH GRINDER WITH “NEW YANKEE' TWIST DRILL HOLDER.

inventor planned them, but new combi-

nations and adjustments can be made by

the user, carrying out ideas of his own.
This cut shows the machine arranged

iron in it, has a large capacity, and the
proper speed for the use of large and
small wheels,

It will grind anything.



machine this is. It’s built for business,
like all the rest of our tools, and ‘‘busi-
ness’’ now-a-days means ‘‘hustle.”” This
grinder is made to hustle out the work,
and keep it up day in, day out for a long,
long time, for it’s made of all best materi-
als, properly proportioned and machined
by modern methods to perfect accuracy.

moved to accommodate big work.

A two-step cone pulley will give two
speeds to maintain the efficiency of the
machine after the wheels wear down to
small diameter. The work rests are gen-
erously proportioned to hold up every-
thing, and are supported by heavy lugs
cast with the body of the machine.
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The College Man as Leader in the World’s Work

BY PROFESSOR R. H. THURSTON, CORNELIL UNIVERSITY.

N the twentieth century
the college man is, more
than ever before, the
{ leader of the world. Mind
8 leads the world; mind
¥ ultimately is the rulerof
the world. That mind leads the world,
which is notsimply developed into maxi-
mum intellectual perfection; it is that
mind which, perfected and strengthened
and given symmetry and vigor, is also
made most thoroughly at one with the

- world.

While it is largely true, as has been as-
serted by more than one such man, like
the fox in the fable seeking to justify his
amputated tail, that the prizes of our time
and our country are now being often
grasped by the uncultivated and unlearned
man, the fact is mainly due to the circum-
stances that these men of to-day are mainly
uneducated through the misfortune that
they were born too soon and before higher
education had come to be general and suit-
able to the conditions of modern life.

In another generation this situation will
be modified in the direction of giving
these opportunities to educated man in
vastly larger proportion. Meantime, every
successful man lacking education, learn-
ing and culture recognizes to-day either
that he has also lacked wisdom if deliber-
ately declining to secure an education
when young, or that he has been ex-
tremely unfortunate if deprived of that
privilege by force of circumstances.

Visiting the famous Homestead Steel
‘Works some yearsago, the gentleman who
was taking me through the mills pointed
out a strong, good-looking and evidently
masterly man standing on the top of a set
of heavy roll-housings in the armour plate
mills, and remarked: ‘“That man is paid
more than your college president,” and,
indicating another who was directing work
not far away, and who evidently belonged
to the same class, the most intelligent of

mechanics, he said: “That man is getting
pay exceeding that of any one of your pro-
fessors.”

Both men were soiled and grimy, dressed
in overalls and, as occasion arose, ready to
take a hand in the work, and, to the unac-
customed eye of the casual visitor, they
would seem to be day workmen; but one
familiar with such scenes would instantly
detect the bearing and manner of the born
general, prepared through natural force of
character to command.

They were men from the ranks, active,
ambitious, good workmen, strong, proud,
yet pleasant in their intercourse with all
about them, and perfectly well prepared
for their places by knowledge, experience
and natural fitness.

Why were those skilled mechanics paid
the salaries of college presidents and of
college professors? The answer is simple:
They could make themselves so useful and
so necessary in the business that the pro-
prietors could make money by employing
them, large as was their compensation.

Similarly the great leaders in the indus-
tries take a few millions of the many
which they earn for the people; it is quite
fair.

This is already coming into view as the
characteristic change of the time in the
making of the personality of the notable
man of the time. To-day the educated
men are taking their places in the world
and their chances of success are and have
long been vastly greater in most directions
than those of the uneducated.

The proportion of educated men taking
their places in history is already fifty
times as great as of the uneducated; the
next generation will see practically all
great prizes in their hands. It is a splen-
did evidence of the progress of the world
that he who chooses may enter the ranks
of the educated, and he who will may
make himself a man of culture.--Popular

Science Monthly.
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The “Chicago” Speed Lathe.

you ever see a more

iceful or a better look-

3 speed lathe than this

e? Perhaps you have,

t we are inclined to

_-ubt it, for we feel sure

that this lathe has no equal. Do you say
looksdon’t count? Well, see here—good
looks means careful thought, correct de-

it) you will find a half-sectional drawing
of the same bearing that is embodied in
the headstock of this speed lathe. It's
neat, dust proof and self-oiling. Think
what this means on a speed lathe, the
machine that is everybody’s business to
oil, and on that account the one that
nobody actually does oil. We are sure
one oiling will last for three months with-

THE 10-INCH CHICAGO SPEED LATHE.

sign and proper proportion, And looks
isn’t all there is to this speed lathe either,
by a good deal. The bed is of a new
shape, extremely stiff, and permits the
legsito be close under, instead of having
a long span, and thus your floor space is
economized.

If you will turn to page 8 of your June
SHOP TALK (and you should always keep
SHOP TALK where you can easily refer to

out further attention, and it may go for a
year, and even then all that is required is
to fill up the oil receptacle again. Inour
own shop we have set up one of the
12-inch grinders that has this self-oiling
bearing, and we purposely put no oil
holes in to refill it. We’re just going to
let it run till it quits—maybe six months,
maybe a year; we’ll tell you about that
later on. But this is digressing.
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Please note that the cone has four steps
instead of the customary three, and that
it is made for a strong wide belt.

The tailstock is the cut-away pattern,
and of excellent design. It is rigidly
clamped to the bed by a lever located on
its side, instead of by some inconvenient
arrangement placed below. It is pro-
vided with lever and screw motion, and
the change from one to the other is ac-
complished by merely turning a small pin
part way 'round. The lever may be lifted
off when desired. '

The tool rest is of approved pattern and
isalso clamped by a small lever on the side.

The finish is the best that can be put
on, and this adds the **finishing touch” to
the machines that enforces their claim
to supreme superiority over all others.

Why, the finish is as fine as on the Mil-
waukee Millers, and you know what that
means,

Now for a countershaft to go with these
lathes, we have fixed up the neatest little
arrangement you ever saw—it’s an adapta-
tion of the Chicago countershaft, so that
it takes in a four-step cone, and starts or
stops with just a pull of the cord, like the
other ones built with only one pulley
face. It is simple, compact and reliable,
easy to put in place and requiring no at-
tention when running. We call it the
“Pullet”” Countershaft.

This combination of speed lathe and

countershaft is unexcelled. It has the
regular Hill, Clarke excellence, and
doesn’t cost much either. Don’t you

want one?

Bartlett's Bench Planer.

Bench Planer shown

the accompanying il-

itration has recently

2n brought out by E.

Bartlett, of Boston,

1ss. A smaller size in-

troduced by him some time ago met with
such an encouraging reception that this
much more substantial and better de-

signed tool has followed as a natural con-
sequence,

The smaller size has found a ready sale
in light manufacturing and jobbing
shops, but as this new planer weighs
nearly double the former one, it will be
found far more serviceable for such work.
It will plane work 10” wide, 10” high and
30" long. The table, including the pock-

PP R
P
Wt s
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BARTLETT 10-INCH BENCH PLANER.

ets is 36" long, and is gibbed down to
prevent lifting. It has three T-slots cut
from the solid, and four rows of %°
holes drilled and reamed. The machine
is driven by two belts, one on each side,
operating a train of cut gears, the pinions
of which are of steel. The driving pulley
is 8" in diameter by 1" face, and the ratio
of belt travel to cutting speed is 36 to 1.
This is ample to takea % " chip from cast
iron.

The head has an automatic cross-feed
in either direction, has a graduated
swivel, and can be set at any angle and
locked in the usual way. The screwsand
shafts are of steel, case hardened wher-
ever advisable, and the handles and bal-
ances are of steel, in order to secure the

The plate glass and window glass
factories of the country are virtually all
closed under an agreement for a two-

..
o

cere
(s
ceece
tee

necessary strength with suitable propor-
tions.

There are a number of features on this
machine that are found on large planers,
but are not usually incorporated in ma-
chines of this size, as, for example, the
shifting mechanism of the belts, which
motion operates one belt ahead of the
other, thus eliminating the dragging and
squeaking incident to having two belts
on the same pulley at once.

The counter-shaft is fitted with tight
and loose pulleys, 5" in diameter, and
2" face, together with two pulleys, one
5" x 2* for driving, and one 8" x 2 for
return. The crank handle shown in front
is used when the planer is run by hand.
This change is easily and quickly made.

months’ shut-down. Never before was
the glass industry at such a standstill.
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N other pages of this issue

we are presenting two
new machines which are
Pl worthy of your attention.
%1 They are the Chicago
s a3 Speed Lathe and the 16-
inch Chicago Grinder. Outlined by an
experienced mechanical engineer and ex-
pert machine designer, drawn up and
carefully gone over by a painstaking and
clever draftsman, and built under the
direct supervision of a skilled mechanic
of no mean ability, all these ‘‘Chicago”
products represent the best practice in
design and conmstruction, and embody
new points of excellence not found in
other machines of their class.

They represent the highest type of ma-
chine each in its own field. And why
should they not? Astheagesgo on, each
succeeding year brings more improve-
ments and more knowledge gained from
time just past. Sois it in the field of ma-
chine tools. All the good that has been
learned from past efforts and designs as
well as the education obtained from past
failures, is being constantly applied to
bring forth new and better things.

This line of Chicago tools is being
originated from the ground up. Thereis
no modification of some old pattern
spruced up to look like new; they are all
new from start to finish, and the expe-
rience of years makes them better than
the rest.

Read what we have to say about them,

for you should reap the benefit of added
merit, too. That is what SHOP TALK is
for—to tell you of the new and better
tools we have and keep you posted re-
garding our whole line.

The line is large, we've always some-
thing new, some fresh machine to place
before your view, and if you’ll read about
them, study o’er their lines, we're sure
*twill aid you to bring hetter times.

One could hardly call this the dull sea-
son could they? Can't say that we've
noticed any dullness anyway. People
have been buying machinery pretty
steadily from wus. But that's the
way we do business, the same as we
advertise,—keep it up, never quit,
always having our little say and never
dropping off because times happen to be
particularly good and we baven’t caught
up with our orders. That’s the kind of
advertising we believe in and the kind
that pays in the short walk and in the
long run. We are right here, always
ready to supply your demands when you
call upon us in person, by -telephone,
telegraph or letter. We do business
cheerfully, just as we cheerfully answer
questions. Let us know when you are
next in the market for machine tools and
we can no doubt make it advantageous
for you to buy of us. Our prices may be
a few dollars lower or a few higher, but
our machines are built for business and
are the kind that save you money in the
end.

Mighty asare steam and electricity in
the domain of industry, they are but
shadows of the mightier power of con-
centrated thought as expressed in type
and spread before the world.—Ed:ison.

ENGINEERS, $erd fori0.page pampt.
FIREMEN, gskeg ?YE eganﬁning
s oard o ngineers to
MACHINISTS obtain Eugi‘neer‘s 1i-
AND cence. Address GEO.A.

ZELLER, Pub., R. 97,18
ELECTRICIANS  S.1ith st,St.Lovis,Mo.
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have been

d whereby

Telegraph

secure the

1d all the

; , the Penn-

sylvania Railroad, now operated by the

Western Union. The Postal will take

possession of the offices on Jan. 1, when

the Western Union will be compelled to

give up all of the trunk lines now in use

which are on the property of the Penn-

sylvania Railroad. This deal will deprive

the Western Union of its chief outlets

west and south, in addition to the 3,500

feeders that cost little or.nothing to
maintain.

" A settlement between the Allis-Chalmers
Company and the striking machinists was
reached the middle of last month in Chi-
<cago after a struggle lasting for more than
a year. The agreement provides for an
increase of 11 per cent, in wages, no dis-
<crimination against strikers, and the nine
hour day. They will work fifty-five hours
a week, however, but will receive extra
pay for this.

A movement has been set on foot in
Chicago to build a subway in the down-
town district to relieve the congestion of
street car travel. Ex-Mayor Hempstead
Washburn and Mr. W. A. Alexander are
taking the lead toward the organization
of the proposed corporation. It is esti-
mated that the cost to construct such a
subway would be something like $35,000,-
000, and the promoters claim that this
amount of capital, and even more, will be
forthcoming if franchises can be secured
from the city government.

Ganz & Co. of Budapest, owners of valu-
able electric patents and the largest manu-
facturers of supplies in Europe, are said to
have joined the Whitney-Elkins-Ryan-
Dolan syndicate, thus forming a tremen-
dous combine.

To successfully compete with the mar-
kets of the eastern hemisphere the Na-
tional Watch Company finds it necessary
to erect a four-story addition, estimated
to cost $250,000, and to employ 1,500
more men and women. The present
working force is 3,000.

It has recently been shown that the
United States can operate the fastest long-
distance passenger railway trains in the
world, by the phenomenal twenty-hour
runs between Chicago and New York
made on the Lake Shore and Pennsylva-
nia railroads. At the schedule time of
twenty hours, the Lake Shore trains make
every day an average speed of 49 miles
an hour and the Pennsylvania trains 45.6
miles an hour. This average speed is
surpassed by some foreign trains, but their
runs are only about half the 980 miles by
the New York Central and the Lake Shore,
and the 912 miles by the Pennsylvania
between New York and Chicago.

A new engineering building is to be
erected for the University of Michigan in
Ann Arbor, Mich., which, when fully
equipped, will be one of the most com-
plete of its kind in the United States. It
is to cost about $200,000. In the base-
ment will be a testing tank for ships,
which will be 300 ft. long, 16 ft. wideand
8 ft. deep. This will be chiefly used by
the department of naval architecture, and
will be the only one of its kind, outside
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*Phone 337 Harrison.

Have youever seen any Printing you liked better than your own?
We are makers of the better Printing.

D. F. KELLER & COMPANY

308 DEARBORN ST., CHICAGO

of government stations. There is only
one in the United States, in the navy yards
at Washington, D.C. The tank will also
be used for experiments and tests of
hydraulic machinery.

Out in Iowa last month, four hundred
and forty men working nine hours moved
both rails of the Burlington and Western
Road on 125 miles of track, and thus
broke all records in converting a narrow
into a broad gauge track. The work in-
volved the drawing and driving of 200,-

© 000 spikes. Each rail was moved ten
and a quarter inches to a row of spikes
previously driven in the ties. All save
four spikes in the inside had been previ-
ously drawn, all those on the outside be-
ing undisturbed, and over these the rails
were lifted to their broader gauge.

It is reported that the largest cotton
mill in the world is to be built within
twenty miles of Kansas City. Ten mil-
lion dollars is to be invested, one-third of
which has already been subscribed by
eastern and western men. The mill will
have 500,000 spindles and 12,000 looms,
and it will employ 4,000 operatives. The
capacity of the mills will be 170,000 bales
of cotton a year, with an output of 75,-
000,000 pounds of finished cloth. The
mill will be revolutionary in its construc-
tion. Electricity will be used as the
motive power and several new devices
will beinstalled. There will be four mill
buildings, covering an aggregate of 2,000
acres of ground.

The Illinois Steel Company have
recently advanced the wages of all com-
mon laborers and a part of the skilled

laborers in the Joliet plant, The increase
amounts to an average of about 10 per
cent. The increase was unexpected by
the men, and did not come in response to
any request from them. Jones & Laugh-
lins of Pittsburg, have voluntarily advan-
ced the wages of all their employes except
the tonnage men. The increase affects
over 8,000 men and will average 10 per
cent. Laborers who were paid $1.35 will
in the future receive $1.50 a day. The
furnace employes of the Carnegie Steel
Company have also been advanced re-
cently, and it is understood that all of
the day laborers in the mills of this
company will be treated in a similar
manner to those employed by the Jones
& Laughlins, limited. The advances
have been wholly on account of the
general prosperous condition of the steel
trade and the increased earning power of
the plants.

FOR SALE.—Omne Universal Gally
Printing Press with extra friction balance
wheel, 10x15 chase. First-class condition;
in use only a short time. Wabash Cabi-
net Co., Wabash, Ind.

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.
Send your business Saves Time,
direct to Costs Less,
Washington, Better Service.
Our Office close to U, S. Patent Office.
PERSONAL ATTENTION CIVEN.
21 YEARS’ PRACTICE.
SIGGERS & SIGGERS
918FSt,N.W., Washington, D. C.’
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This depariment is intended to help the good man who wants a geod job, and the good shep

-with a good job for a good man.

In king your w

Thereis no charge for the service.
tell us everything—we publish just emough to elicit responses, and

withhold the confidential particulars to assist us sn bringing the right parties together.
We shall act with the utmost impartiality in every imstamce; no favoritism meed be expected ;

nordo we ask or expect favors.
ameans; nothing more or less.

We wish to make SHOP TALK really valuable to everybody—this ts

Applicants for positions should state age, whether married or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why out of st or wishing to
leave, if wiliing to go to any part of the countyy, wages last earned and expected, references, etc.

Employers showld specify very particularly what the man is wanted for, what wages they wish to

23y, and highest limit under necessity.

Opening No. 13.—Wanted, a first-class all-
around machinist, whois a strict mechanic. One
familiar with iron pattern work preferred. Is
wanted for tool and pattern room. Permanent
Jjob for a steady man. Address H. L. L., care of
Hill, Clarke & Co., Chicago.

Application No. 87.—Good mechanic, 88 years
-old, fair draftsman, has had charge of experi-
‘men'al department of small shop for eight years.
Has also done installation work in power plants,
-etc. Wishes to become connected with a larger
shop where there is a chance for advancement,
Address F. D. care of Hill, Clarke & Co., Chicago.

Application No. 88.—Position wanted as fore-
man of pattern shop, by married man, 44 years
old, 23 years' experience in a variety of work.
References. Address H. W. H., care of Hill,
«Clarke & Co., Chicago.

Agplication No. 89.—Young man 18 years old,
-graduates from Manual Training School, and
wants position. Will go anywhere, and can fur-
nish references. Address L. S. K., care of Hill,
<Clarke & Co., Chicago.

Application No., 40.—Young man 20 years old,
at present employed as only draughtsman of
small concern, wants position with a larger firm
where he can work hard and learn to design
machinery. Hasa good education and some shop
experience. Good references as to character, etc.
Address R. W. L., care of Hill, Clarke & Co.,
Chicago.

Application No. 41.—Position wanted as steam
engineer by man of 50 who has been in the busi-
ness for past 20 years. Thirteen years shop ex-

rience previously. Has held present position
or past 6 years, but wants better place with more
pay than $75 a month., Address R. E. G., care
of Hill, Clarke & Co., Chicago.

A%piication No. 42.—Married man of 82, at pres-
ent holding position as Mechanical Engineer for
R. R. Co., wants permanent position with better
pay, as Frecting Eungineer. Has had plenty of

rience and can turnish first-class references.
Address R. O. S., care of Hill, Clarke & Co.,
Chicago.

Application No. 43.—Wanted, position as man-
ager or superintendent of engine or tool works.
Age 35. Past ten years in firstclass positions,
Address H. H, F., care of Hill, Clarke & Co.,
Chicago.

A?plication No. 44.—Mechanical Engineer, re-
liable superintendent and shop manager, with
fmctical successful up-to-date machine-shop and
oundry experience, executive ability, technical
education and good business knowledge, desires
responsible leading position with progressive
concern—either in works or as selling agent, 1Is
no school boy but of mellow middle age, sober,
active, enjoying the best of health. No salary
under $3, per year considered. Equivalent
service guaranteed.  High - class references.
Address M. E., care of Hill, Clarke & Co.,
Chicago.

Application No. 45.—Young man, 24, wishes
position as Junior Draftsman in Railroad or
mechanical shopsin Colorado, especially Denver.
Experience as machinist in railroad shops and
has done tracing, blueprinting, etc. Is now
taking correspondence course in mechanical
drawing. Temperate habits and isa good stenog-
rapher. References. Address W. R. M., Hill,

‘Clarke & Co., Chicago.

NOTICE—“Help Wanted” and ““Situations Wanted" advertisements will be published under
this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per

Jdine, a line averaging about seven words.

Advertisements with replies to come to our care wili be

published free of all charges including correspondence with the interested parties.
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Seme are new machines that we own cheap, oy are special machines net requived by every shep,
and which, rather than heep standing on oxr floors, we are willing to sacrifice to gain the room for
Saster-meving machines. Others are second-Rand malhines which we have acguired in trade and

through the divers exigencies of business.

PLEASE WRITE FOR PRICES—uwhich, in all cases, will be found interesting and, like as

lestel 2rhabl

24

not, ab.

List of Second-Hand Tools in Chicago

SECOND-HAND LATHES

One Fltchbnril..sthe. 16°x 5.
One Blaisdell Lathe, 13°x5'.
One 14” x5’ Engine Lathe.
One 15°x¥ Stud Lathe.

One 14/'x6’ Flather Lathe, hollow spindle, plain
rest, and power cross feed.

SECOND-HAND DRILIL PRESSES.

One Puwlinﬂ&liamiachf r Horizontal Double
Post Drill, with 7-f vertical movement,
table 48°x60°, and 15 feet of track, good
condition,

One Baush 8 spindle Multiple Drill, circular pat-
tern. For 1" Drills.
SECOND-HAND SCREW MACHINES.

One %° Wells Bros. Aut tic Screw Machi

One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.

One Eo.% Bardons & Oliver Turret Machine, plain
ead.

SECOND-HAND CYLINDER BORER.

One Seflers Cylinder Borer, with facing heads.
Will bore and face cylinders, 24 diameter
and 88" stroke and is in fine condition.

SECOND-HAND PLANERS.
One 22°x22°x5' Whitcomb Planer.

SECOND-HAND GRINDING MACHINES.

One 34° Bridgeport Water Tool Grinder.
One 36” Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24* Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2* Hurlbut & Rogers Cut-off Machine.
One Fisher Boiler-Plate Chipper.
One No. 2% Pratt & Whitney Cut-off Machine.

New and First-Class Tools in Chicago.

NEW BRAINARD AND OTHER MILLING MACHINES.
Write for Special Circular.

NEW TURRET LATHES.

One Bardons & Oliver No. 15 Brass Lathe, with
friction back gears and set over turret.

NEW BORING MILL.
One 37” Baush Boring Mill, double head.

.

NEW DRILLS
One Foote, Burt & Co.’s 3-spindle,

Universal
Adjustable Bench Sensitive Drill, automatic

feed.
One New 6 spindle Foote, Burt & Co. Multiple

Drills, Circular heads. 14 drill circle.
Capacity 33" drills.

Hill, Clarke & Company,

Machinery Merchants

BosToON: at 158 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 15338 Greenwich street.
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“Star” Lathes

Of improvea design
exclusive features, Tt
ern in construction and
most accurate and exac

Exclusive gear-driy
longitudinal feeds. TI
feed without stopping
range of screw cuttin
Forged crucible steel
11-16” hole. Powerf
heavy bearings,etc. C
Draw-in Chuck, Gear~
and Taper Attachment

9, 11 and 13 inch Por

9 and 11 inch Foot I

Send for Catalog ‘B

For the Shop and
Tool Room

THE SENECA FALLS MFG. CO.
367 Water Street, Seneca Falls, New York, U. S. A.

Gas Engine Troubles.

Having had some experience with gas
and gasoline engines, a few hints on the
subject may prove helpful. The first
thing to do when an engine stops is to
look after simple things. Don’t look for
complications until it is necessary. See
that the gasoline tank is not empty, even
although you may think it is half full.
See that the igniter is in proper working
order. See that the exhaust valve opens
at the right time and does not leak when
closed. Sometimes the air valve will
stick or not close properly. Overheating
often stops an engine, especially when
the piston is worn a little. Many an en-
gine stops for want of lubrication. It
may get plenty of oil, but notin the right
place, and often the oil is the wrong
kind. Oil that will stand the highest
possible temperature and make the least
smoke and soot is what is wanted. Ex-
periments usually are expensive, and the
best is none too good when it comes to
cylinder oil.

The “‘jump spark,” if properly under-
stood, is by far the best system of igni-
tion, as it is plain and simple, very reli-
able, easy to set right when wrong, and a
good outfit seldom gets wrong, although
it is to be remembered that the points
should be close together on the sparking
plug, as the spark is much hotter and the
strain on the insulation is much less,
both on coil and plug.

And another thing is to be remembered :
that is, if a coil makes a spark one inch
long in the air, it will not spurt one-
fourth that distance in a compressed mix-
ture of gas and air, and the higher the
compression the more it will affect the
spark. The insulation from coil to plug
must be the best that can be made, for
there is where lots of trouble comes from,
and either the engine or the coil should
have a vibrator, and, if properly made,
it will work without fail. An excessively,
high compression is not desirable, as what
is gained in one way is lost in another.
—H ., C. Mueller, in Automobsle Review.
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Post Hammers

For Operation by Steam
or Compressed Air.

Sizes 50 to 250 lbe.
Falling Weight.

AT ALL TIMES UNDER COMPLETE
CONTROL OF OPERATOR.

Steel or Wrought Pige Columns furnished when

LOWEST COST.
BBST DESIGN.

American
Engineering Worlis
1371 Carroll Ave. CHICAGO

THE RIVETT GRINDER No. 5

""""" TALLY ADAPTED
.LL BEARINGS.

It will grind anything
from the smallest bearing
up to 3% inches in di-
ameter and works very
rapidly, some pieces be-
ing finished in 30 seconds.

Motor carriage manu-
facturers should investigate this machine, as it is a great labor saver.

WE HAVE A FEW FOR SALE CHEAP,

Hill, Clarke & Company,

Machinery Merchants
BOSTON: at 156 Oliver street.
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance at 158 Greenwich street.
PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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Every time we sell a
No. 2 Improved
Lincoln Milling Machine

our customer comes back and tells us it is the
most powerful machine of its kind made.

We sell LOTS of them, tool!

L J
Automatic Size of
Feed Table
18 inches 32 x 8.inches

It is very well made and has plenty of metal in it,
distributed at the right places. An oil pan is attached
to all machines.

When you need one let us know.

Hill, Clarke & Company,

Machinery Merchants

BosTON: at 156 Oliver street. .

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance at 153 Greenwich street.

PITTSBURGH REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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Couldn’t Sell the Dog'’s Love.
HE following little incident, clipped
from the Little Chronicle illustrates
how money cannot compensate for
real affection.

A gentleman was walking with his
little boy at the close of the day, and in
passing the cottage of a German laborer
the boy’s attention was attracted to the
dog. It was not a King Charles, nor a
black-and-tan, but a common cur, Still
the boy took a fancy to him, and wanted
his father to buy him,

Just then the owner of the dog came
home from his labors and was met by the
dog with every demonstration of joy. The

HOUGHTON’S
TURRET-LATHE and
DRILLING OIL

Made expressly

for use upon

gentleman said to the owner: turret machin-

‘“My little boy has taken a fancy to .
your dog, and I will buy him, What do ery for cutting
you want for him?’ .

* ¢TI don’t can sell dat dog,” said the purposes. Bet-
German.

“Look here,” said the gentleman, ter than lard )
“that is a poor dog, but as my boy wants 3
him, I will give you five dollars for him.” seed or fish oils

‘““Yaas,” said the German, “I know dat and 25'{ lower
is a very poor dog, and he ain’t wort’ . .
almost notting, but dere is von leetle ding 1n price. Inuse
mit dat dog vat I don’t can sell. Datis .
der vag of his tail ven I comes home at in the largest
night.” .

g shops in Amer-

JUST oUT PRICE $1.00 . nd E
THE PRACTICAL GAS 1caand turope.

ENGINEER Send for our
A manual that tells what a Gas or
Gasoline Engine is. How to purchase CurTIng OIL

one. How to install it. Howtooper-
ateit. How to care for it. What to
do when it gets stubborn. In short,
just how to handle it successfully, all
about it. It is a complete, olainly
written work, containing the practical
points needed by a purchaser, owner
or operator of a Gas or Gasoline En-
gine, by

Dr. E.W. Longanecker
hbenicnce, mow secketary of one of E.F. HOUGHTON & CO.
the largest gas engine factories in

America. 1. es, neatly bound in
cloth, sent by g-?agnl. post pZid, to aw 178-177 LAKE STREET
address, upon receipt of price, $1.00. CHICAGO

Hill, Clarke & Co. [ worrs: - - euiaverena

14 S. Canal Street, Chicago

PAMPHLET.
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You Ought To Know More About The

Chicago Countershaft

We call it the ‘“‘Pullet.”

Itis Simple
Compact and
Reliable
Pull to Start—Pull to Stop.

It is very easy to set up and extremely simple
in operation—just pull the handle.

The extensible frame permits it to be made in
any lenth to accommodate a stepped cone pulley.
We make one to go with our new Speed Lathe.

Hill, Clarke & Company,

Machinery Merchants

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation,
NEW YORK: at 123 Liberty street; office entrance at 158 Greenwich street.

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.,
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The Chicago Speed Lathe.

has dust-proof, self-oiling bearings.

No dust can get in—No oil can come out.

The place to put the oil in is below the spindle. Put it in
every three months or so.

Note the four-step cone and the solid build of bed and legs.

Hill, Clarke & Company,

Machinery Merchants
BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance at 153 Greenwich street.

PITTSBURG REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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STYRIAN STEEL =
amount of Steel used in
an ordinary tool.

THE BEST FOR NOTE the amount of work

tools made from STY-

Lathe and Planer Tools, Taps, RIAN STEL will do

Reamers, Twist Drills, Dies, AND SEE if you do not

in ONE DAY'S USE,

Punches, and all tools where in ONE yRincsoverbe

the best results are wanted. fore the fool is used up.
HOUGHTON & RICHARDS

150 Oliver St., Boston. 71 W. Washington St., Chicago.

GEO. ADAMS, Chicago Agent.

MANUFACTURERS OF
CHUCKS ONLY.

This Skinner Universal
Lathe Chuck it three

jaws, flush-screw-heads, looks all right
—IT IS ALL RIGHT. Sup?ose you
send to-day for 1902 Catalog ot Skinner
\ Chucks, containing 72 pages, 6x9
"] inches, full of illustrations of Chucks.

THE SKINNER
'CHUCK COMPANY

NEW BRITAIN, CONN,, U. S. A.
NEW YORK OFFICE. - - 94 READE ST

NOW HERE ARE TOOLS

That are strictly Up-to-Date, Rapid, Accurate and Reliable.

ADJUSTABLE SELF-OPENING DIE HEADS for cutting threads—
no matter how large or small the screw may be, every thread is cut per-
fectly with the utmost precision.

And after the thread is cut there’s no chance of marring or distorting
the work, for as soon as end of cut is reached the DIE HEADS open auto-
matically, releasing the thread instantly. The tool is then at once drawn back
without touching the thread,
and is ready to begin a new cut.

GEOMETRIC DRILL CO.

NEW HAVEN Westville Station) CONN.

IVI:;’:: writing, please say you saw it in SHOP TALK.
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- A Novel Use for Wéfn-out Twist Drillé.

EEP your worn-out or broken twist
drills; it is surprising how useful
they may be at times. The ac-

companying illustration shows one use to
which they can be put, and needs, I think,
little explanation. Figure 1 shows a
holder to fix in the planer or shaper tool

Softeh all the odd, broken, etc., drills
down and keep them for making end
mills, counterbores, small slot mills.

They can be turned up, driven into a
socket which fits the lathe spindle center
hole, and teeth may be either filed on or
milled.

They may be made into cutters

post, made from a forging. The hole
through the boss is bored to No. 1, No. 2,
No. 3 or No. 4 Morse Taper as the case
may be. The twist drills may be forged
to the shape shown. Figure 2 is a front
view of the apparatus, In Figure 3 is
shown a special tool bar, to fit tools of
round section steel. A flat is filed on the
‘tool bits to prevent them from twining
when held by the set screw.

for milling odd shapes by simply flaitten-
ing the ends like a flat drill and filing up
to any desired shape. With such two-
edged cutters I have fluted taps, reamers,
etc., in the lathe; with small end slot
mills have milled out Islots and narrow
surfaces on small articles in much quicker
time than would be taken on the shaper.
FrANCIS W, SHAW.
Birmingham, Eng.
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A Radically Right Radial.

‘““Western” Universal

dial Drill here shown is

: latest and most im-

wed form of this ma-

ne. Itis a fully uni-

. sal drill, retaining all

the stiffness of a plain radial, and yet pos-
sessing adjustments by which it will drill
a hole in any possible angle or direction.

The column is double to the top; is cir-
cular in section, the best form to obtain
stiffness, and swings completely around
upon anti-friction bearings top and bot-
tom. By throwing over the hand lever at
the base, the column is clamped in posi-
tion with sufficient rigidity for all vertical
drilling. Bolts for clamping the base
providean additional safeguard to be used
in horizontal drilling.

The arm is a half circular section,
heavily webbed and braced, with a very
wide face on which is mounted the drill
carriage. Both the arm and drill carriage
swivel completely round and are graduated
in degrees. The machine end of the arm
is hobbed out and swivelled by a wrench.
The head is also swivelled with a wrench
by means of a pinion and the toothed arc
shown in the illustration. This way both
swivelling adjustments can be accurately
and easily made. Back gears are located
in the base of the arm and operate direct
on the driving shaft as close to the spindle
as possible. The back gears and all gears
from there to the spindle are of steel.

Instead of a stepped cone and shifting
belt, the speed is codtrolled by a Reeves
variable speed transmission, which in the
case of am electrically driven radial, is
mounted in a cradle at the top of the
column and connected by sprockets and
a chain to a crank, attached to the side of
the column.

A constant speed motor is attached to
the back of the column, high enough from
the floor to avoid injury from castings
piled around the machine, and belted to

the pulley on the variable speed trans-
mission, through which motion is trans-
mitted through bevel gears to the spindle.
With this method of changing speed, the
range of the drill is greatly increased and
any speed is instantly obtainable. A con-
tinuous range of speeds from the slowest
to the fastest can be had, so that any size
of drill can be worked most advantage-
ously in the metal at hand.

If it is desired to use a belt drive from
a line shaft, the Reeves transmission is
fitted with a friction clutch pulley and
bolted to the ceiling over the drill column.
The power is brought to the top of the
drill by means of a vertical shaft with
universal connections.

The drive is the most direct of any
radial made, no power being eaten up by
amassof gearing. The power is applied to
the spindle on its large diameter and near
sts lower end, instead of up high on a small
diameter where there would be oppor-
tunity for strain and twist with heavy
work, This is a feature not found upon
any other machine, and in part accounts
for the heavy work that is constantly
being done on the ‘‘Western.”” We have
known a 5-foot machine, such as is shown
here, to pull a 318 inch drill in steel with
a small leading hole.

The three regular automatic feeds, such
as are recommended by twist drill manu-
facturers, are provided, and there is alsoa
fourth feed which moves the spindle very
rapidly, for boring or reaming. These
feeds are changed from one to another by
a sliding key located on the head. When
the handle is pushed clear in, the auto-
matic feed mechanism is disconnected
and a hand screw feed is obtainable by the
hand wheel shown at the right of the
head. The spindle has a quick return
which moves at a very rapid rate, and is
also used for tapping.

A tapping attachment is provided onall
drills and is located in the base of the arm
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120-inch ‘“Western’ Universal Radial Drill.
See page 4.



(] SHOP TALK

AUGUST

where the vertical driving shaft comes
through the arm, so that the power is
least where the clutch is applied, making
it possible to use a very simple mechanism
and one that can be started, reversed or
stopped with ease even when the heaviest
tap is at work. The lever for operating
the tapping attachment extends out
along the arm, and is in easy reach
of the operator at all positions of the
spindle. In fact, a man standing at
the front of the machine can control
every operation. When the tapping lever
is at the central position, the machine is
stopped and all gears are stationary, ex-
cept those at the top of the column. By a
new device the tapping attachment also
serves to control the power raising and
lowering device of the arm. This lever
also starts and stops the spindle when
drilling, and thus a multiplicity of gears is
done away with. Starting and stoppingis
done without any jar or shock.

The spindle is counterbalanced by a
new arrangement, which consists of a

balance-weight running in a slide, and
having a rack cut in its side which meshes
into the feed pinion. By this method of
balancing the spindle is in accurate
balance at any possible angle. The spindle
might be completely reversed and a hole
drilled straight upward with the spindle
balanced at all times.

The head is moved along the arm by a
hand wheel and spiral pipion meshing
into a rack. The table furnished with all
machines is large and heavy, with ¢“T”
slots on two sides, and being planed square
on all six sides, can be used inany position.
The base is extra large, very rigid, and
provided with long *“I"* slots,

All gears except one or two where very
little power is required, are made of steel.

The July SHOP TALK gave on pages 7
and 8, an idea of the stiffness and capacity
of the 5-foot drill, an in addition to these
two most desirable qualifications, this
Western Radial embodies great conven-
ience and reliability of operation. It isa
radically right radial.

What a Car Wheel Must Stand.

S an example of the founders’ art
the cast-iron chilled carwheel isun-
doubtedly without a peer among all

other classes of cast-iron work when all
the conditions necessary to its success are
considered. A carwheel must stand cer-
tain prescribed tests formulated by the
Master Mechanics’ Association in order to
be accepted by the railroad purchasing
agents. One wheel from each one hun-
dred wheels must be subjected to the drop
test, in which a certain weight falling
from a height is allowed to strike the hub
of the wheel while the rim is supported on
three points. Another wheel is subject-
ed to the thermal test, which is performed
by bedding the wheel in molding sand,

leaving a space around the tread and pour-
ing molten iron around it. The result is
that the outer portion is suddenly expand-
ed, and, unless of the best grade of metal,
the wheel flies to pieces. The first test
is to try the wheel for its ability to stand
the shocks of service and the thermal test
is to determine its ability to stand long
continued brake shoe pressure, as is
necessary on long grades. Carwheels also
have to meet certain requirements as to
depth and quality of the chilled tread.
After meeting all these requirements, the
carwheel maker is ensbled to command a
price for standard wheels of only about
one cent per pound, making the average
price per wheel from $6 to $7.—Mackinery.

The International Harvester Company,
with an authorized capital of $120,000,-
000, has recently been organized at Tren-
ton, N.J. The company is authorized to
manufacture harvesting machines and

agricultural implements of all kinds. It
is stated that among the concerns in-
terested in the syndicate are the McCor-
mick reaper and mower concern and the
Deering people of Chicago.
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month of July saw the

mination of the first

ir the Bath Grinder was

iced upon the market,

1 looking back over

s comparatively short
life of an entirely new machine, we find
that it has made a phenomenal record for
itself, or rather that we have made the
record for it. During that period, fifty-
one Bath Grinders have been sold, prac-
tically one a week, and this in spite of the
constantly increased price of the machine,
its greater cost than any other, and the
fact that it was as yet comparatively un-
tried by the machinery public in general.
The explanation lies merely in its abso-
lute superiority over all others, It has
occurred in large manufacturing concerns
where there were already four standard
makes of grinding machines, supposed at
least, in the aggregate, of being capable
of grinding all tools which might be made
or used, that the Bath Universal Grinder
has been bought in addition in order that
grinding might be done upon it that had
been impossible to do upon the others.
This is an unusual state of affairs for any
machine. Any manufacturer of machine
tools who has had experience in introduc-

ing new machines cannot help but appre ~
ciate what a phenomenal sale this grinder
has experienced. One a week for the en-
tire first year of its introduction upon the
market !

In developing new types of machine
tools, or in improving upon older patterns,
we keep constantly in mind that increased
capacity and output ranks next in impor-
tance, or perhaps equally, with accuracy
and reliability, To enable manufacturers
to produce the most in the shortest time
and do it well is our constant endeavor,
In a sense, we make a specialty of ma-
chinery for reducing cost of production,
or increasing the output of all articles
that are manufactured in large quantities.
Even where manufacturers have supposed
that they were turning out work at the
lowest possible labor cost, we have accom-
plished surprising results. A long experi-
ence along this line enables us to think
out problems that perhaps are quite severe
for one who has worked only in a few
lines, and so we would suggest that you
write to us regarding the work you now
are doing, so that we may help you to do
it better, cheaper and in greater quan-
tity.

Opportunity.

Master of human destinies am 1!
Fame, love and fortune on my footsteps
wait,
Cities and fields I walk, I penetrate
Deserts and seas remote, and passing
by
Hovel and mart and palace, soon or late
I knock unbidden once at every gate!
If sleeping, wake ; if feasting rise before

I turn away. It is the hour of fate,
And they who follow me reach every state
Mortals desire, and conquer every foe
Save death, but those who doubt or hes-

itate
Condemned to failure, penury and woe,
Seek me in vain and uselessly implore
I answer not, and I return no more.
JounN J. INGALLS.
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OW to reduce cost of pro-
B duction? That is the
l problem for any one oper-
94 ating any sort of shop or
g establishment. Here'’s a
way that will do for some
—get a Multiple Drill from us such as is
shown on page 9.

This machine not only saves time by
drilling a number of holes at once, but
saves a great deal of time in not having
to move the work from one hole toanother.
It also saves all the time of clamping the
work to the table, necessary with a single
spindle drill, but not necessary with a
multiple, as one drill balances another,

Spindles are adjustable in the head, and
are instantly clamped by tightening one
nut; each is fitted with ball-thrust bearings
and hardened steel collars. A guide plate
is used for supporting the spindles.

Vertical adjustment is provided inde-
pendently for each drill, so thatall can be
made to strike the work alike. The head
has an automatic feed, with quick return,
and is balanced by a counterweight inside
the column. The counterweight pulleys
have roller bearings. The rack for oper-
ating the feed to the head is of steel with
cut teeth and the pinion in the head which
meshes with this rack is also of steel,
made solid with its shaft. No danger of

How To Cut Down Expenses.

breaking under severest strains.

The feed apparatus can be thrown in or
out with the slightest exertion, even while
the drill is working at its fullest capacity.
An automatic knockout is also provided.

There are no large gearsin this machine
so that it runs noiselessly and at a high
speed. What gears there are, are inside
the head and are of steel, the smaller ones
of tool steel. The drill has a separate
countershaft so does not have to be set
directly under the main line shaft.

It is heavily double back geared inside
the head, so that it is of ample power for
the severest classes of work. Six, eight,
ten or twelve spindles can be provided,
and arranged to drill holes close together
to suit special work.

On the machine here shown, a universal
attachment to the spindles has been added
just below the guide plate, so that by
turning the small handle shown at the
left, all the spindles are run in and out
from the center simultaneously. Thisisa
very rapid and accurate method of setting
them but is an attachment only provided
upon special specification.

The machine is of a heavy pattern
throughout, designed for heavy work, and
will be found particularly useful for drill-
ling holes in steam engine cylinders, steam
chests, and flanges of valves, fittings, etc.

A First Rate Binder For Shop Talk,

N order that copies of SHOP TALK
may be properly preserved and read-
ily kept on hand in convenient form,

we have arranged with the Barrett Bind-
ery, 180 Monroe street, Chicago, to supply
to our readers an Emerson binder, as here
shown, at a cost of 50 cents, by mail, pre-
paid. This is just suited in size, is ex-
tremely simple and convenient to use,
taking no time at all to put a new num-
ber in, and has the title “Shop Talk™
printed in gilt upon the cover.

The Tmproved
Emersong

A Fileand a Per- |18
manent Binding [}

for Office Blanks [
Photos of Goods, It

Sampl )
rics%
Periodicals, etc. i
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No. 3A Multiple Drill.

See page 8.
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An Easy Method of Holding Shafts Square

for Centering.

N ORDER to make it an easy matter

I to set shafts and. rods square in the

drill press for centering them, with-

out loss of time, I had two clamps made

of % inch by 23 inch machine steel as

shown in Fig. I. The method of using
same being shown in Fig. IIL.

T
1

the shaft or rod requiring but a few
seconds.

The drill press on which the centering
was done was of a type where the table
could be set at right angles to thehori-
zontal., The two pieces Fig. IL. were
made of ¥ -inch by 2-inch machine steel,

Fre I

AN
_:]. @ I N
I

cn 5

Fro I

FioIL

The two clamps were set in position
with a square from the base of drill press,
then clamped firmly. It was only neces-
sary for the operator to set the shaft to
be centered against the clamps, (Fig. 1)
and then by tightening the two hand
screws, which are merely set screws
with ! -inch pins driven into the heads,
all was ready, the operation of setting

\

and as will be readily 'seen, were tapped
to receive the clamping screws, and
slotted for adjustment to suit the various
diameters of stock to be centered. The
nuts in Fig. III. were simply square
nuts faced on both sides.

ROBERT A, LACHMANN,

Chicago, Ills.

A Universal i‘lolde:ih;-is Universal.

J HE Complete Universal Holder that

is made by the same concern that

build the Bath Grinder, is a com-
bination that completely defines the word

‘“‘universal’’. Figure 1 is the complete
set for holding any shape or kind of work
and adjusting it to various positions, of
knowable amounts and directions,
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FIG. 1. A SET OF UNIVERSAL HOLDERS.

How many times has a machinist By reversing the swivel of the holder
had his patience tested, trying to hold the other end is drilled in the Jsame
some irregular piece at an odd angle line,
to get some miserable little hole in Just this brief glance at what it here
it that the draftsman put there. Thisar- holds must convey an idea of the infinite

FIG.2 HOLDING A QUILL SHAFT,

rangement will hold any kind of a thing variety of positions and uses in which it
right where it is wanted, and without loss may be used. Can’t you save]lots of time
of time by fussing and fixing. in your shop with thisset? Pays for itself

In Figure 2 a quill shaft is being held in a short time in wages saved,to jsay
to have a small hole drilled in its end. nothing of the bother.



12 SHoP TALK

AucusTt

That Bench Milling Machine.

R bench hand miller has

ecently attracted so

auch attention by reason

f the surprising amount

f work it will turn out,

-hat we give here a brief

description of it and show two views of
this little machine.

It is especially designed for that class
of light work which is turned out in large
quantities by makers of guns, sewing ma-
chines, type-writers, electrical work, and

many other manufacturers. It is also de-
signed;with the intention of saving floor
space, and can be set on any regular
bench. Ifa number of them are to be
used they can be set on a bench or plat-
form which will take up very little room.
In'building it, the same pains have been
taken with the fittings and ‘alignments as
with any larger miller, and we intend to
have the machine accurate and rightin
every particular. The usual rack and
pinion are used for both the vertical and
horizontal feeds, and these feeds are oper-
ated by hand levers. The solid cutters

used in this machine are held in a draw
back collet, and one collet of this descrip-
tion with %" hole is furnished with each
machine.

A cutter arbor to use in the place of the
collet, or in addition té the collet, can be
furnished, if required.

The vise furnished is operated by a
lever which is entirely different from the
regular milling machine vise, but we
think this vise, after a fair trial, will
speak for itself, as it is easily adjusted

and is also operated much quicker than
with the old fashioned screw, and there
is no question about its holding the work
securely. Steel jaws are fitted to the vise
which are 3% " long by 1 3-16" deep, and
will open 1 5-16". The cast iron base
holding chips and oil is a convenient ad-
dition.

At present we are just about to bring
out two larger sizes of this hand milling
machine, one for the bench and one on a
column, These will be equal in every
way to the smaller size, and will have of
course much greater capacity. We will
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be glad to send information regarding
these latter styles to interested parties or

many friends the little fellow has made
by its serviceability, we shall expect a big

prospective buyers, and judging from the demand for larger ones.

Special Machines for Accurate Workk on Dies.
BY “TUBAL~-CAIN.

MUST be gratifying to

nechanics who are inter-

ssted in the cheap and

iccurate  production of

netal parts to note the

wonderful progress that
has been made in the use of the power
press during the last few years. In fact,
the time has arrived when this modern
machine tool has demonstrated its effi-
ciency, when used in conjunction with
suitable dies and fixtures, for producing
parts of steel, iron and other metals at a
lower cost to the manufacturer and toa
finer degree of interchangeability than it
has been possible to attain by other means.
Where the power press has been adopted
for the production of metal parts, and
where the full value of dies is understood
and appreciated, the machines in which
they are used have become as important

factors in production as any of the other
machine tools in general use. The only
reason for their non-adoption in a large
number of other establishments is that
their use is not understood. There are a

great number of shops, both large and "

small, in which duplicate small parts of
standard shapes and sizes are being con-
stantly made, by milling, drilling, filing
or other means, that could be produced at
a greatly reduced cost and to a higher de-
gree of accuracy by means of suitable dies
in the foot or power press, In such shops,
the use of the product of dies, that is,
using sheet metal blanks instead of cast- -
ings where practicable, would cause the
people who are responsible for results in
such shops to first open their eyes and
later to double their production and
profits.

While numbers of special machines and
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devices have been invented for the mak-
ing of all kinds of other tools, hand work,
to a greater or less degree, has been de-
pended upon for the making of dies, from
simple blanking dies to intricate drawing
and forming combinations of tools. The
advent of the vertical attachment for the
universal milling machine helped some,
but what he wanted was a machine
which would do the work which it

FIG. 1.

was then only possible to accomplish by
the hand of & skilled mechanic with a file.
Thus, to a certain extent, the use of dies
has been prevented by the expense which
would be incurred in the making of them.
This excuse, however, is now no longer
operative, for there are now machines
which will do the work on dies formerly
only possible by hand labor. We refer
to the various die shaping and milling
machines which are now on the market.

The value of these machines to all con-
cerns in which many dies are made, may
be judged from Figure 1, in which are
shown a number of dies of different types
which were machined and finished, up to
the point of hardening, by the use of a die
milling machine. Every die-maker knows
the skill necessary for finishing such dies
by hand, especially in giving the proper
or required degree of clearance all the

A NUMBER OF DIES MADE ON A DIE MILLING MACHINE.

way through. By the use of machines of
the type mentioned above, this can be ac-
complished with ease, and dies which are
required to be finished straight, or tapered
slightly inward, as is necessary in burn-
ishing dies, may be finished with no more
trouble than would be involved in the fin-
ishing of a die with excess clearance.
The die milling machine may be used
for roughing out and finishing to within
a thousandth of an inch or so of the tem-
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plet lines, any kind of blanking, trim-
ming or punching dies, such as are re-
quired to produce silverware, jewelry,
bicycle parts, drop forgings, typewriter
parts, sewing machine parts, etc.

A type of die milling machine now in
use in a number of die shops is so con-
structed that the frame of the machine is

supported on trunions or gudgeons, which

hold it in any desired position, that the
operator may have the best possible light
on the surface of the work. _The spindle
is perpendicular to the machine face and
is adjustable. When arranged for milling
blanking dies the cutter projects through
an opening in the chuck, in which the
work is clamped, and is straight or
tapered to suit the amount of clearance
required in the die. When such ma-
chines are used it is only necessary to
drill one hole through the die blank, and
the cutter, starting in this hole and fol-
lowing the outline of the templet, removes
the entire center in a single piece. The
chuck, or work holder, on such machines
is moved in either direction by means of
two slides at right angles, and by the use
of hand wheels on the feed screws, the
outlines of the templet on the surface of
the work are accurately followed. To
assist in’ doing this there is a pointer at
the right of the work which remains at a
fixed position with reference to the cutter
when the latter is below the surface of
the work, and indicates its exact position,
This is convenient in cases where a sharp
corner is to be made, when the cutter can
be lowered and the cutting continued,
guided by the pointer, thus leaving very
little to be filed.

Although die milling machines are not
built usually to take very large work, they
will take blanks or forgings up to ten
inches wide by two inches thick, and any
length.

In connection with machines for die

- making, a die sinking attachment may be
used, and as a great number of dies are
required to be sunk, one of them is worth

having. By the use of the die sinking
attachment, the skill and knowledge nec-
esssary to the successful use of small
chisels, gravers, riffles, and other tools of
the hand die-sinker sre not absolutely
necessary,and a good die-maker will have
no difficulty in doing the best work in
this line. As these attachments can be
attached to die milling machines in a few
minutes, the machine is converted into a
die sinking machine.

In the shop with which the writer is
connected they have also a special ma-
chine for filing the dies worked out in the
die milling machine, This machine is
used for filing to a finish all kinds of
blanking, trimming, punching and irreg-
ular or square shaped drawing dies, or
anything of that kind that has to be filed
accurately. By adjusting the table of
this machine to a graduated plate, any °
desired clearance from one to ten degrees
can be obtained. By setting the machine
at zero the walls of a drawing die, a burn-
ishing die, or an accurate trimming die
can be filed or lapped perfectly square,
something that is impossible by hand,
even by the most skillful die-maker. In
these filing machines care must always be
taken to have the upper end of the file
supported by adjusting a rest provided for
that purpose. The amount of stroke in
machines of this kind can be readily ad-
justed by a slot-headed screw in the driv-
ing disc, carrying it further from or closer
to the center, as the work may require.
For fine filing a short stroke is desir-
able.

The samples of die work shown in Fig-
ure 1 are only a few of the large variety
of dies which can be finished in half the
time and at half the expense usually re-
quired when other means are used. Al-
though it is a fact that skillful workmen
can often accomplish the most astonish-
ing results with tools which are far from
being what they should be, an equipment
of up-to-date tools is always to be desired
in any line of mechanical work.
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KES of all natures are

valent all over the

ntry, and it is a

iceable fact that in

1ost all instances, both

....2s are so anxious for

prompt settlement of their difficulties that

they will allow their grievances to be

placed in the hands of arbitration com-

" mitties to attain that end at the earliest

possible moment. Notices in the daily

. press of strike declarations are immedi-

ately followed by further announcements

of amicable settlement in most instances.

The great corporations and powerful

monopolies still stand out for what they

term their rights, but small firms and all

those of good business judgment are wide
awake to the superiority of arbitration.

According to the report of the bureau
of statistics for the twelve months ending
June 30, 1902, there has been a decided
falling off in the sale of American loco-
motives, especially in European countries.
The high-water mark in the export of
this class of manufactures was reached in
1800, when the figures for the fiscal year
were 525 locomotives, valued at $5,592,408.
During the year just closed the number
dropped 365 and the value to $3,257,804.

The commissioner general of immigra-
tion has issued word that railroads will
not be permitted to import foreigners to
take the place of striking shop men.

A record trip was made by the Mount
Kisco special on the Harlem Railroad last
night with the new engine, No. 1,413, the

special invention of Cornelius Vanderbilt,
Jr. The run was the fastest ever made on
the road and the engine drew five cars.
It made the run between Pleasantville and
Chappaqua at the rate of a mile in forty-
two seconds. Between Chappaqua and
Mount Kisco, with many curves along the
line and covering a distance of five miles,
the train made the run in 4 minutes and
15 seconds. The Vanderbilt engine is
built after the style of the ‘‘hog,’’ and it
was not believed it could develop such
great speed.

A hard legal contest is now in progress
in Chicago to determine the rights of the
Sanitary Trustees as against those of
private corporations in regard to the
development of water power along the
Drainage Canal. Injunctions, dissolu-
tions, restraining orders and condemna-
tion proceedings are all being employed.
So far, the public has not been able to
discover who is behind the corporation
fighting the trustees, for everything has
been kept close under cover. It is figured
that should the corporation plans be car-
ried out, the sanitary district would lose
a probable yearly revenue from the sale
of water power of $160,000.

A mammoth brick-making plant called
the Crisna Company is about to be in-
stalled near Madrid, Spain, under the
protective eye of King Alfonso XIII, and
more than $600,000 worth of American
machinery goes into the enterprise. An
idea of its magnitude may be gathered
from the fact that the plant will cover
nearly forty acres of ground, while human
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*Phone 337 Harrison.

Hawve you ever seen any Printing you ltked better than yourown?
We are makers of the better Printing.

D. F. KELLER 8 COMPANY

308 DEARBORN S7T., CHICAGO

labor will be reduced to a minimum un-
precedented in Europe by the use of steam
shovels, automatic cars, and other up-to-
date American labor-saving combinations.
The most modern American methods will
be followed throughout.

The great Soo power canal was tem-
porarily filled with water a few days ago
as an experiment, but without any cere-
mony. The water will probably be all
pumped out and then turned on finally
at a later date.

structure of its kind in the world. It was
built by oprivate enterprise, cost the
Michigan Lake Superior Canal Company
upward of $5,000,000, and consumed more
than four years in the work of construc-
tion. Itistwo and one-third miles long,
220 feet broad and deep enough to float
the largest vessel sailing the lakes, Itis
estimated that the canal will accommo-
date a flow of 30,000 cubic feet of water
per second. Above 1,500,000 cubic yards
of material was removed, the cutting at
times being made through the solid rock.
There are several novel features about the
canal, among them a massive power
house, a movable dam, an ice rack to
catch ice and logs and divert them into
the river, and large compensating works
at the head of the rapids. The turbines
used for harnessing the energy, it is esti-
mated, will develop about 40,000 actual
horse power.

The final details in the sale of the Beth-
lehem Steel Company to the United
States Shipbuilding Company have been
completed, and the new ship trust now
operates that immense steel armor and
gun plant. By the transaction Charles

This water power canal '
is regarded by engineers as the finest

Chicago Office, Market and Madison Sts.

M. Schwab, president of the United
States Steel Corporation, became a much
wealthier man and incidentally he em-
phatically refuted the statements of Wall
street financiers made at the time he pur-
chased the Bethlehem Steel Company
that he had secured a white elephant. It
is understood that for the payment of
$7,500,000 in cash to J. P. Morgan & Co.
he again secured control of the Bethle-
hem Steel Company, and then turned it
over to the United states Shipbuilding
Company for $10,000,000 of collateral
trust certificates of the latter company,
$8,000,000 of its preferred stock and
$8,000,000 of its common stock. In other
words, the United States Shipbuilding
Company is reported to have paid Mr.
Schwab securities having a par value of
$26,000,000 for a property for which Mr.
Schwab paid $7,500,000 in cash.

In a formal statement recently issued
Lewis Nixon said: ‘“The United States
Shipbuilding Company can now make
proposals for a complete vessel. No other
plant, either here or abroad, can do this,
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This depariment is intended te help the good man who wants a geod job, and the good shep
with a goed job for a good man. Thereis no charge for the service.

In making your wants known tell us everything—we publish just

and

&h 10 elicit resp

withhold the confidential particulars to assist us in bringing the right parties together.
We shall act with the utmost impartiality in every instance; no favoritism meed be expected ;

nordo we ask or expect favors.
a means; nothing more or less.
- Applicants for ositi "
9 ¥

We wish to make SHOP TALK really valuabdle to everybody—this is

ld state ago, whether married or single, experience and familiarity

4 with various machines (this in detail), how long in present or last position. why out of st or wishing to
leave, if wiliing to go to any part of the country, wages last earned and expected, references, etc.
Employers should specify very particularly what the man is wanted for, what wages they wish to

;pay. and highest limit under necessity.

Opening No. 18.—Wanted, a firstclass all-
around machinist, whois a strict mechanic. One
familiar with iron pattern work preferred. 1Is
wanted for tool and pattern room. Permanent
job for a steady man. Address H. L. L., care of
Hill, Clarke & Co., Chicago.

Application No. 87.—Good mechanic, 88 years
old, fair draftsman, has had charge of experi-
mental department of small shop for eight ¥ears.
Has also done installation work in power plants,
etc. Wishes to become connected with a larger
shop where there is a chance for advancement,
Adtﬁ'ess F. D. care of Hill, Clarke & Co., Chicago.

Application No. 88.—Position wanted as fore-
man of pattern shop, by married man, 44 years
old, 23 years' experience in a variety of work.
References. Address H. W. H., care of Hill,
Clarke & Co., Chicago.

Application No. 890.—Young man 18 years old,
graguates from Manual Training School, and
wants position. Will go anywhere, and can fur-
nish references., Address I, S. K., care of Hill,
Clarke & Co., Chicago.

Application No. 40.—Young man 20 years old,
at present employed as only draughtsman of
small concern, wants position with a larger firm
where he can work hard and learn to design
machinery. Hasa good education and some shop
experience. Good references as to character, etc.
Address R. W. L., care of Hill, Clarke & Co.,

Chicago.

Application No. 41.—Position wanted as steam
engineer by man of 50 who has been in the busi-
ness for past 20 years. Thirteen years shop ex-

rience previously. Has held present position

or past 6 years, but wants better place with more

pay than ¢75 a month. AddressR. E.G., care
of Hill, Clarke & Co., Chicago.

-ent

Appiication No. 42.—Married man of 32, at pres-
olding position as Mechanical Engineer for
R. R. Co., wants permanent position with better
pay, as Erecting Engineer. Has had plenty of
experience and can turnish first-class references.
Address R. O. S., care of Hill, Clarke & Co.,
Chicago.

Application No. 43.—Wanted, position as man-
ager or superintendent of engine or tool works.
Age 35. Past ten years in first-class positions.
Address H. H. F., care of Hill, Clarke & Co.,
Chicago.

Application No. 45.—Young man, 24 wishes
position as Junior Draftsman in Railroad or
mechanical shopsin Colorado, especially Denver.
Experience as machinist in railroad shops and
has done tracing, blueprinting, etc. Is now
taking correspondence course in mechanical
drawing. Temperate habits and isa good stenog-
rapher. References. Address W. R. M., Hill,
Clarke & Co., Chicago.

Application No. 46.—Position wanted as foreman
or assistant superintendent of machine shop;
grefer, however, clerical position in machiner

usiness where there would be a chance tor ad-
vancement. Has bad 14 years experience in a
ﬁreat variety of machine work (electrical inclu-

edx. and can furn s good references. ~Address
R. A. L,, care of Hill, Clarke & Co., Chicago.

Application No. 47.—Married man 28 years old
wishes position as draftsman Has had a great
deal of shop practice and completed the drafts-
man’s course with International Correspondence
school. Strictly temperate habits, Five years
with fresent employers. Address H. E. P., care
of Hill, Clarke & Co., Chicago.

Application No.48.—Superintendent of machine
shop; applicant is personally known to this office
and can be stronglty reconmended. Address
Hill, Clarke & Co, (for G. B. C.) Chicago.

NOTICE—"“Help Wanted” and “Situations Wanted" advertisements will be published undes

this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per
line, a line averaging about seven words. Advertisements with replies to come to our care will be
published free of all charges including correspondence with the interested parties.
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Seme are new machines that we own cheap, or are special machines net required by every sheop,
and which, rather than Reep-standing on our floors, we are willing to sacyifice to gain the room for

faster-moving machines. Others are

d-hand

A hich we have acguired in trade and

through the divers exigencies of business.

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as

not, absolutely unmatchable.

List of Second-Hand Tools in Chicago

SECOND-HAND LATHES

One Fitchburg Lathe. 15°x5'.

One 14" x5’ Engine Lathe.

One 15°x¥ Stud Lathe.

One 14'x6’ Flather Lathe, hollow spindle, plain
rest, and ‘power cross feed.

One 30''x15% ' New Haven Lathe,

One 24''x19%° Engine Lathe.

One 15''x8' Flather Engine Lathe,

One 16'x8' Bullard Engine Lathe.

Two 14 'x5' Putnam Engine Lathes.

One 14''x8' Hen isX-Nol’ton Lathe.

One 16''x6’ Blaisdell Lathe.

SKCOND-HAND PLANERS.
One 24''x4’ Davis Planer.

SECOND-HAND DRILIL PRESSES.

One Pcwlinﬁl&n arnischfeger Horizontal Double
1 7-foot vertical movemen
table 48°x60°, and 15 feet of track,

condition,
One Baush 8 apindle Multiple Drill, circular pat-
tern. For1' D
One U-inch Bickford Drill Press.
One No. 1 Friction Drill.
One 22-inch Prentice Bros. Adjustable Head Drill.
Two W. & R. Sensitive Drills,

SECOND-HAND SCREW MACHINES.

One ﬁ ‘Wells Bros. Automatic Screw Machine.

One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.

One No 2 ‘Bardons & Oliver Turret Machine, plain

One No. 2 Bardons & Oliver Turret Machine,
with wire feed.

One No. 4 Bardons & Oliver Turret Machine,
with wire feed, friction back gear, and
power feed to turret.

Hill, Clarke

SECOND-HAND MILLING MACHINES.

One No. 24 Brainerd Miller, with centers.
One No. 2 Becker Vertical Miller.
One No. 3 Garvin Miller, with centers.

SECOND HAND SHAPERS.

One 15'' Hendy Shaper.
One 24'' Hendy Shaper.
One Traverse Head Shaper.

SECOND-HAND GRINDING MACHINES.

One 4’ Bridgeport Water Tool Grinder.
One 86 Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAN D WOOD-WORKING
ACHINES.

3

One 24* Hodge Rnilway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2* Hurlbut & Rogers Cut—oﬁ Machine.

One Fisher Boiler-Plate Chippe

One No. 2 Pratt & Whltney Cut—oﬁ Machine.
One 5"’ Star Cutting-off Machine.

One 2’ Hurlburt & Rogers Cutting-off Machine.
One Heavy Buffing Stand.

One No. 81 Toledo Power Press.

SECOND-HAND CHUCKS,

One 10" 4-jaw Union Independent Chuck.
One 9"’ 2-jaw Cushman Chuck.

One 6 2-jaw round body Cushman Chuck.,
One 10” 2 jaw box body Cushman Chuck.
One 68’ Horton Cutting-off Chuck.

One 5" 2-jaw Chuck. '

& Company.
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e “STAR”
Tapping
Attachment.

Will practically convert any drill press

into a full fledged semi-automatic

drilling, tapping and stud - setting

machine. No reverse belts required,

no stopping of machine, no special

taps, no broken drills or taps. Has

friction and positive drive. Furnished

with ‘‘Seneca’” Positive Drive Drill - ——
Chuck.

Warranted to give satisfaction

SENT ON 30 DAYS’ TRIAL

No. 1 taps t/16 to $4 inch. No. 2 taps 1/16 to 1 inch.
SEND FOR BOOHKLET D.

THE SENECA FALLS MFG. CO.
367 Water Street, Seneca Falls, New York, U. S. A.

Any man interested in factory costs
cannot do himself or his factory a
better service than simply to write

Mr. Morse.

Mr. Morse is one of our experts—a specialist on
factory systems. You can tell him of any part of
your factory work that is bothering you, and he
will suggest the systems that will stop the bother.

" Write to him now, even if but curiously. Learn
at our expense if he can help you. You can
address him in our care.

THE SHAW-WALKER CO.,, - - MUSKEGON, MICH.

When writing, please say you saw it in SHOP TALK.
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«InTimes of Peace
Prepare for War”

WORKS: - -

So you should prepare
for the cold weather
right now in the warm.
In another month every
steam fitter will be
rushed with work and
you will obtain the
equivalent in bad work-
manship. In fitting up
your steam systems,
remember that the most
successful, most popu-
lar, most economical
and most convenient
method of getting rid
of your condense is to
use the

Marck Steam Trap

For particulars send for
Marck Steam Trap Circular.

§

F. HOUGHTON & CO.

176-177 LAKE STREET
CHICAGO

PHILADELPHIA

The Automobile

Review and News
IT WILL INTEREST YOU

YOU are an owner.

YOU are a prospective buyer.

YOU are a dealer.

YOU are a manufacturer of
]

parts used in automobile
construction.

L]
ISSUED SEMI-MONTHLY.

Subscription Price . . $1.00 per year.

SAMPLE COPY ON REQUEST.

THE AUTOMOBILE
REVIEW AND NEWS

21 QUINCY STREET
CHICAGO,

ILL.

ENGINEERS, fong o hee rentions
FIREMEN ) asked by e;aniining

3 Board of E t
MACHIN[STS o%atrnin Ezgz::g?s lg

AND cence. Address.GEO.A.
ZELLER, Pub. R. 97,18
ELECTRICIANS S.l4th St.,St.Louis,Mo.

For SALE.—One Universal Gally
Printing Press with extra friction balance
wheel, 10x15 chase. First-class condition;
in use only a short time. Wabash Cabi-
net Co., Wabash, Ind.

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.

* Saves Time,

Send your business
direct to Costs Less,
Washington. Better Service.
Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CIVEN.
21 YEARS’' PRACTICE.

SIGGERS & SIGGERS
918 FSt,N.W.,, Washington,D.C.
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A Sellers
Cylinder Boring Machine

which we secured through a firm going out of business, is now

for sale at our Chicago Store, 14 South Canal street.

It is fitted with two facing heads, and has three cutter heads.

Diameter of boring bar . . . 6 inches
Distance between face plates . . 48
Height of bar above carriage . 15

It is in perfect condition, complete with coun-

tershaft, and will be disposed of cheap.

Hill, Clarke & Company

Machinery Merchants

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance at 158 Greenwich street.

PITTSBURGH REPRESENTATIVE: Chas. G Smith Co., 347 Fifth avenue.

When writing, please say you saw it in SHOP TALK.
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The

“Precision” Boring Machine

is the only boring machine whose perma-.
nent alignment is absolutely guaranteed.

A NEW AND LARGER SIZE IS NOW NEARLY READY.

Which has a 31/ inch boring bar and is builtin proportion
all around. Numerous important improvements, too, such
as vertical power feed to the head.

This is a very fine machine for all sorts of manufact-
uring purposes. Better ask us more about it.

Hill, Clarke & Company,

Machinery Merchants
BoSTON: at 166 Oliver street. . A .
CHICAGO: at 14 South Canal street, with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance at 153 Greenwich street.
PITTSBURGH REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue,

When writing, please say you saw it in SHOP TALK.
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Nashua,

THER manufacturers have repeated-

ly told us that they would not want

to build so fine a lathe as the Flather 14-

inch, 1901 model, for the price we retail

them. This lathe is the lowest priced
first-class lathe on the market.

The work it will do is phenomenal. Just
look at these steel chips taken off the
14-inch lathe. That’s a twelve-inch rule

along side of them.

‘Other important qualifications are not

lacking in this lathe, but obtrusively
present. We can tell you more about it.

FLATHER & COMPANY

HILL, CILLARKE & CO., AGENTS, BosTON, NEW YORK, CHICAGO.

When writing, pleasc say you saw it in SHOP TALK.

- - - - New Hampshire.
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Turret Machinery

greatly reduces the time and expense of manufacturing
duplicate parts, and especially so when it is Bardons &
Oliver Turret Machinery.

The spindles of their machines are of large diam-
eter and capacity, and with the automatic chuck, stock
may be held firmly and close to the cutting tool with
very little overhang from the main bearing.

The above cut represents a Forming or Blanking
Machine with friction-geared head and turret slide.
Note the solidity and convenience of all parts. See
how deep the oil pan is.

Castings and forgings are handled just as advan-
tageously as bar stock.

BARDONS & OLIVER
Cleveland, - - - - - Ohio

HiLL, CLARKE & Co., Agents, Boston, Chicago and New York.

When writing, please say you saw it in “SHOP TALK."
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ThanKks!

“I am much pleased with Snop TALK and the improvements that

I notice in it, almost every issue is an improvement on its predecessor.

I will send you a coniribut'oa after alittle [ think that may help some

one, if not every one of your readers. I have been a student quite a few

years, but sometimes I think that I don’t know very much of the trade
as a whole yet for I get a new wrinkle every once in a while.

Respectfully,

_ F. A. D.»

YOU WASTE
=TIME=
MATERIAL
AND MONEY

When you use the old
style solid tap or die )
for cutting threads. It means a 50 per cent. increase in output to use our
COLLAPSING TAPS, and you can rest assured your work will be done
better and be more accurate. Each tool has a Micrometer adjustment, with
which you can cut a tight or loose-fitting thread as desired.
OUR SELF-OPENING DIE HEAD can be used for a number of dif-

ferent diameters by simply changing the dies.

Extra dies cost but little more than solid dies,
and will last three times as long.

Write Us for Particulars

Geometric Drill Co.,

Westville Station. New Haven, Conn.

When writing, please say that you saw it in “SHOP TALK.”
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Centering Attachment for Sensitive Drill Press
and the MaKing of It.

HE attachment supplied with the
Sensitive Drill Press had worn out,
owing’ to its fragile construction.

The gripper jaws being very narrow, hard
work had quickly thrown them out of
truth. As a great amount of our work
consisted of centre drilling short bars of
cold-rolled steel, which were required to
be centered extremely accurately, the very

slight wear proved fatal to its accomplish-
ment. To replace it, the device presented
in elevation Fig..1 and plan Fig.2 sug-
gested itself. A bracket A was cast and
fitted to the upright slide on the pillar in
the manner shown, and a No 4 Horton
Chuck was fitted to this by a method to
be described. From a worn-out Twist
Drill the tool detailed in Figs. 4 and 5
was made. With the marker Fig. 5
affixed instead of the tool, the shank
being fixed in the drill press spindle, a
circle was scribed on the upper surface

(B Fig. 3) of the casting A (chalked) a
little larger than the recess in the back
of the chuck. The casting A was now
unmounted and fixed on the lathe face
plate, and the surface B (Fig. 3) turned
to the section shown, but rather above
size. In turning, a groove C was made to
lessen the surface to be afterwards trued
up in position. Replacing A on the Drill

S

Press the turned surface was trued up by -
means of the tool Fig. 4, ‘*going slow”
and turning the spindle until every ele-
ment of spring was lost. This method of
finishing the temon to fit in the chuck
recess for back plate, resulted in dead
accuracy being attained.

The attachment was a thorough success.

I might say that the box key was
wedged tightly on to the screw so that it
would remain in pesition under vibration.

Fraxcis W. SHaw,
Birmingham, Eng,
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96-inch Western Radial Drill
Arranged for belt drive. See page 5
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The Belt-Driven Radial.

HE more directly power
is applied the bigger re-
sults it will give; the
more indirect and com-
plicated the transmis-

_ sion the greater the loss.

Machinery men all know this, but some
refuse to profit by it, because they either
manufacture some sort of machine with
complicated mechanisms or else buy one
that another man has made. Everyone
should try and avoid loss of power, for
loss of power means waste. That’s the
reason we have put such a simple and di-
rect drive on the Western Radial Drill.
Power comes down the column, goes out
the arm and is applied directly on the
large diameter of the spindle at its lower
end right down near the work, This
avoids twisting strains and gives a greatly
increased drilling capacity.

We told quitea little about the Western

Radial last month, but not all, by a good
deal — need a whole book for that. What
we want to show this month is the 96-inch
radial arranged for belt drive. The cut
on page 4 gives the idea. This mode of
driving does not interfere in the least
with swinging the arm completely around
the column, as there are two universal
joints in the vertical connection. The
variable speed transmission is just as
handy, giving any speed whatever, from
its highest to its lowest points, in a very
few seconds. The speed can be suited
exactly to the size of drill used and ma-’
terial being drilled, so that work will be
done at the most advantageous rate. No
part of the machine has to be stopped,
either, to make a change in speed.

The 96-inch radial is built on the same
lines as the 120-inch, with equal stiffness
and reliability, big double column, circu-
lar arm and all.

Three Things Worth Knowing About the
Horizontal Milling Machine.

T is a very good plan to take the index
I plates (which usually come with
dividing heads) and place them on

an arbor turned down in the chuck so the

Fie. 1.

plates will just fit snug, and with an
ordinary ‘v’ thread tool scribe circles
passing through the centers of each cir-

cle of holes, as shown in Fig. 1. This is
done in order to make it a simple matter
to count the required number of holes for
setting the sector, for without these

s s o

F16.2
scribed circles it is a rather difficult mat-

ter to trace the proper circle, especially
on the circles with a great number of
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FIG. 3

holes like, for instance, where a circle
containing 66 holes comes next to the one
containing 63, then probably this one
next to a 57 circle, etc. Any one who
has “been there’’ would appreciate a plate
scribed as shown, and it being such an
inexpensive- operation the wonder is the
manufacturers of dividing heads do -not
see the point and send their index plates
out scribed as shown.

2. In order to save the bearing on the
end of the cutter arbors, as well as the
receptacle for same in the overhanging
arm from dust and dirt getting where it
does not belong, cut a washer out of a
piece of sheet rubber such as the engineer
generally carries for packing, and cut the
hole slightly smaller than the bearing
end of arbor for a snug fit—outside diame-
ter about two inches. This washer should
‘be slipped up to the threaded part of the
arbor, as shown in Fig. 2. Now, when
the arbor is driven home very firm and
the overhanging arm is brought up to the
rubber washer with a slight bang, and
clamped, your machine is O. K. for duty.
The bearing should be oiled affer the
washer is slipped on, otherwise the washer

will wipe the oil nearly all off.

If the above directions are followed
the bearing will always stay nice and will
not get cut, as it is absolutely dust proof.
But here is the best part of this wrinkle:
When you wish to remove the arbor, sim-
ply back your overhanging arm off so
only about ¥ inch of the arbor projects
into the bearing. Then by ramming the
arbor with the rod it comes out like a
shot, and there is no injury to either it or
the arbor bearing, for the rubber washer
acts as a cushion.

3. It is usually the case that with each
Horizontal Milling Machine a stop is
furnished which is a very handy arti-
cle if made use of, which is, as a
general rule, quite rare. But if those
who have gears to cut place this stop
on the end of the table where cutter
starts, and set it so that when the table
comes to a halt the cutter will just clear
the blank being cut by about !4 inch
they will not have to take a peek each
time so as to be sure their cutter isn’t
going to do a little unnecessary trimming.
Fig. 3 tells the story.

Chicago. HARRY ASH.
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Chapter V.

HE fate of many a manu-
facturing concern rests
with its tool room, for
here are producel the
jigs, dies, fixtures, boring
tools, reamers, etc., suit-
able for the specialties manufactured.

standard and special, to come up to their
highest efficiency, and place the factory
in the fore front.

The machine tool equipment should be
all that would be required to make a com-
plete high class small machine shop, and
the tool-making should be confined to it

FIG. 1. THE MILWAUKEE NO. | UNIVERSAL IS AT HOME IN THE TOOI, ROOM.

Do not consider it a necessary evil be-
cause it is classed as non-productive, for
it is the equipment of well-designed, well-
madeé tools that enables machine tools,

as far as possible rather than break up

machines engaged in manufacturing.
Here the universal milling machine is

at home, provided it is an up-to-date
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FIG. 2 BORING AN ANGLE PLATE.
machine such as was illustrated and work. The long automatic cross range
described in the March number of SHOP makes it an excellent tool for accurate jig
TALK, or a No. 1 Milwaukee Universal boring. Fig. 2 shows an angle plate used
(Fig. 1) and equipped with vertical on the face plate of an engine lathe for

FIG. 3. BORING A CIRCULAR DRILL JIG.
spindle and rack cutting attachinent. accurately boring a complicated piece
This machine has the greatest possible that has two holes at right angles to each
accuracy, convenience and range, and is other. The angle plate was first milled
adapted to every variety of tool room on the edge in order to provide a surface
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that would set square on the work table.
The hole on the back for the lathe spindle
plug was first bored and the plate shifted
to the position shown. It is obvious that
these two holes will he exactly the same
height from the edge of the plate, and
the work when placed upon it will be in
line with the lathe spindle. If the piece
had been a box jig, a long boring bar

SHOP TALK 9

It often happens that an accurate circu-
lar jig is required so that the two pieces
drilled will fit ‘without matching holes.
This can be quickly done, as shown in
Fig. 3. Note that the dividing head has
cross slot and side ears so that blocking
and strapping are unnecessary, and the
large dividing wheel insures accuracy.

In designing tools for a given piece, it

FIG. 4. OBTAINING THE CORRECT ANGLE.

would have been used and the outer end
supported in the overhanging arm.
Usually it is better to make horing bars to
fit in the taper hole in the spindle, as the
chuck takes up some room. The chuck
method, however, is very convenient, as
the boring tool need be only a straight
piece.

should be carefully studied, taking into
account parts that are related to it,and be
sure that the different operations are per-
formed in the best order to secure the
greatest economy. Encourage, as far as
possible, the use of the face mill for all
milling operations; it will pay. Fig. 4
indicates the position of the dividing



10 SHoP TALK

FIG. 5. THE DIVIDING HEAD SWIVELED ON THE GRADUATED VISE BASE.

head for milling the teeth in the face of a
cutter made from the solid. The depth
of the cut must be less as the tool ap-
proaches the center, and it is, therefore,
necessary to set the head at an angle
from the perpendicular. It is desirable
to leave the same width of stock on the
edge to be ground. This makes it neces-
sary to vary the angle according to the
size of the cutter and number of teeth.
The angle can be found by calculation or
giaphically, but the same result will be
attained by taking a few trial cuts. It
will be noted that the gearing for spiral
cutting remains entirely covered when the
spindle is elevated.

Inserted tooth cutters should have top
rake—10 degrees is good.

The dividing head interchanges with

the vise base, which makes ‘it possible to
quickly set the head at any angle to the
machine spindle, as shown in Fig. 5. A
zero line on the head corresponds to the
graduations on the vise base. It might
be well to add at this point that the vise
base should not be used under either vise
or head, except when it is necessary to per-
form work at an angle, as it only blocks
the work up that much higher.

Some builders have swivel vises so con-
structed that they must always be used at
a great elevation—it is bad practice.

The balance of this chapter is devoted
principally to spiral milling, but is omit-
ted this month for lack of room. Oc-
tober “SHor TALK’' will tell the rest.
Be sure you get it. EDITOR.
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in almost any

ness to have a

mark or sign,

known as a

which from

:in connection

with all literature and advertising of that

business, Lecomes associated with it in

the mind of the public so closely that this

mark seems indeed a very part of it.

Many try to accomplish this result by a

name, ‘‘Uneeda’ being a conspicuous

example of success, but here still, the box

form and design themselves, as well as

the printing of the name, constitute a
trade-mark.

The Chicago Machine Tool Company,

following what has been found to be good

practice, have adopted the trade-mark

HICAGO

here shown, consisting of the word
‘*“Chicago’’ with a large ‘ C,” printed all
in red. This association of product and
mark is accomplished by use of name and
form of design together, and all printed
matter pertaining to this company, as
well as every machine which they manu-
facture and send out bears this imprint.
It is a mark of excelience, and is backed

up by machine tools unsurpassed by any.
When this mark is seen on any machine
it means quality. Brains, ability, skill
and good judgment are behind the
‘“Chicago’’ products. Look at the 12-
inch Chicago speed lathe on another page
of this issue, for example.

Just at present we know of three good
openings for able draftsmen who are fa-
miliar with machine details. How long
these positions will remain unfilled we
cannot say, but up to this writing they
are still vacant. Good men are wanted
and will be given a chance. ‘“‘Always
room at the top’’ is just as true today as
it ever was. One position is in Chicago,
another in a smaller Illinois town and the
third in New England. If you are con-
templating a change or are dissatisfied let
us hear from you. Of course, we cannot
take any responsibility as regards the
gettiny of the position. We simply desire
to bring supply and demand together.
Our mission is to tell the employer where
he can find a man, and the man where he
can find an employer, that's all. Then
they have to settle it themselves. But
we're always glad to do as much as we
can for both sides. Here are three good
drafting positions open now. Are you in-
terested ?

How They Felt.

“How do you feel”’ asked the physi-
cian of the parson.
«“1 feel for-giving,’’ replied the good

man.
“And you?” he asked of the auction-

eer.
“As usual, for-bidding,” answered the

red flag follower.

“And you?’ queried the M. D. of the
Kentucky colonel.

*‘Oh, you know me, doc,” replied the
Kentuckian, “I'm always for-get-full,”

-Ex.
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IS speed lathe is built

ipon thesame general

ines as the 10-inch de-

icribed in July SHop

TALK, only alittle larger

all around. It is fitted
with the regular *‘Chicago’’ dust-proof,self
oiling bearings, which, we reiterate, is an
unusual advantage for a speed lathe.
Five steps on the cone give any speed
desired.

The tail stock is of good design, the
cut-away pattern, and is rigidly clamped
to the bed by the lever shown on the side.
One motion does it, and is more conven-
ient than the kind where it is necessary
to reach underneath. Screw and lever
motion are both provided to the tail spin-
dle, and the lever may be lifted off when

The 12-inch Chicago Speed Lathe.

desired. The tool rest is clamped in a
manner similar to the tail stock.

The design of the bed is unusually
strong as well as graceful, and it also
economizes floor space. Finish isregular
“‘Chicago’’ style.

Countershaft is the ‘‘Pullet’’ type ar-
ranged with five steps. Pull to start it
and pull to stop it; easy to put up and no
trouble to take care of; positive in action
and very reliable.

We might say that both centers to this
speed lathe are hardened and ground be-
fore being sent out. This saves a lot of
work and bother on the lathe’s arrival
and insures the centers running true.
Don’t know anyone else who does this,
do you? Other good points will show up
when you use a Chicago Speed Lathe.

Another Gas Engine Hink.

BY ALBERT STRITMATTER.

HAT'S the matter with

[ that gas engine now?

Why don’t you start her

up? ”»

{  ‘“That’s just what I've
been trying to do for ten

She was all right yesterday,

minutes.
but this morning when I went to start
her she wouldn’t go at all,”

‘ Maybe you’re not using the right size

priming charge. Let’s try with different
sizes.”’

‘“No use, I've just been trying that.
I've used a very little and gradually in-
creased it until I know I’ve got too much.
Sometitmes she gives a first shot but not
a second. And every once in a while she
fires in the exhaust pipe as if she was
going to blow the place up.”

“1Well, maybe it's in the battery.
Have you tested the spark ?”’

“No, I didn’t think of that. You know
we just renewed the battery last week
with new plates. I didn’t put in new
solutions as the old ones seemed to be
all right.”’

‘“Well, let’s see if she gets a spark.
Maybe your ola solutions are no good.”

This conversation took place between
the shop foreman and the man who
undertook to care for the gas engine. On
testing the sparking mechanism, it would
give only a very feeble spark and not
always that. This might have been
caused by defective insulation of the in-
sulated electrode or by the igniter points
being scaled or corroded. In order to
determine whether or not this was the
case, the wires from the battery, outside
of the engine, were disconnected and
touched together and then separated to
learn if the battery was all right. This
test showed a very feeble spark and
proved that the trouble was either in the
connections from cell to cell of the bat-
tery, or else the battery was weak. As
the old solutions were still in use it was
decided to throw them out and put in
new. When this was done a good *‘ fat "
spark was secured and the engine went
off as merrily as could be.

(Continued on Page 14.)
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The 12-inch Chicago Speed Lathe.
See page 12.
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Meanwhile fifty men had been standing
idle for three-quarters of an hour. Loss,
at 50 cents per hour—§$18.75.

Sometimes this same mistake, except
in a slightly different way, is made Per-
haps the battery plates seem to be good
and new solutions are placed on the old
plates when renewing the battery. T.his
usually causes the same trouble as using
new plates on old solutions.

As a matter of fact, the entire battery
should be renewed at one time, as the
manufacturers of batteries make them so
that all parts deteriorate in about the
same length of time, and to renew any
one portion without the remainder do.es
no good. Sometimes the battery will
pick up strength over night from §tan<'i-
ing idle, but as soon as the engine is

started and run awhile the battery quickly
loses strength and begins to miss ex-
plosions.

These charges which are not exploded
are, of course, exhausted into the ‘exhaust
pipe unburned. Perhaps by the time two
or three have been exhausted in this way
the battery will have gained strength a!Jd
give a spark sufficiently stroug to igmte
a charge. As soon as this charge is ex-
hausted the hot flame which escapes from
the cylinder ignites the previously ex-
havsted, and unburned charges in the ex-
haust pipe and a ‘‘pipe explosion’
results. These explosions are rather
terrifying to one who does not know their
cause, but they usually do no serious
damage as the exhaust pipe is strong
enough not toexplode. Not infrequently,
however, the exhaust pot or exhaust
muffler plates are cracked, or if the ex-
haust pipe discharges into a chimney flue
some of the bricks may be broken.

These explosions of course always re-
sult from explosive charges being ex-
hausted unignited. In other words, they
are caused by mis-fires, As has already
been explained, a weak battery will cause
them. Or, starving the engine will also
do it. Suppose that the throttling valve
is so adjusted that too little fuel is given

SEPT.

the engine on each charge. The mixture
of gasorgasoline and air being too ‘'lean,”
the spark fails to ignite it. Perhaps two
or three charges are missed in this way.
Of course a portion of the charges remain
in the combustion or clearance space of
the cylinder and finally they enrich an
incoming charge sufficiently to make an
explosive mixture, or one which the
spark will ignite. When this charge is
fired and exhausted the flame from it ex-
plodes the unburned gas in the pipe just
as has been explained when the battery
is weak. One may wonder why the flame
of the exhaust will ignite the charges
when the spark in the cylinder will not.
But as the flame is much larger and hotter
than the comparatively small spark given
in the cylinder, it will ignite the charge
more readily.

There is one thing in connection with
the gas engine battery which many en-
gineers overlook, and that is that to leave
the switch in while the engine is not
running will short circuit the battery.
Leaving the switch in over night will
sometimes run the battery down more
than several months of usage would.
Sometimes a battery which has given ex-
cellent satisfaction on one day will be
utterly useless on the day following if
the switch has been left in. There are
some engines which automatically open
the circuit when the engine stops and
with these this point need not be given
attention, but otherwise a little care in
regard to this will save considerable
money which would otherwise go for
battery renewals. :

New Catalogs.

The 1902 Catalog of the Skinner Chuck
Company is at hand, presenting their
complete line of independent, universal,
combination, geared scroll chucks, planer
chucks, drill chucks, face plate jaws, etc.
Especial attention is drawn to their
¢¢1901 Pattern,”’ which embodies the good
qualities of the earlier patterns as well as
recent improvements which are now used
for the first time.
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The Hardening and Tempering of Tools for
Sheet Metal Working.

BY TUBAL~-CAIN.

F the hardening and tem-
pering of dies and all
manner of press tools too
# much cannot be written,
4 as upon the results of this
wZiiad part of their construction
depends the efficiency of the tools.

In order to harden a die properly, great
care should be taken; first in the heating
of the steel, and second in the quench-
ing. In all shops where dies, or other
tools which require hardening, are con-
structed, a gas furnace or “muffler”
should be used for heating, but when a
muffler is not handy, charcoal should be
used. When a muffler is used to heat
steel parts for hardening, provide a num-
ber of 3/16" rods. Put them in with the
steel and remove one from time to time
during the heating process to test the
temperature.

For hardening large dies it is indis-
pensable to have a large tank which
should be arranged in such a manneras
to insure a rapid cooling of the steel. A
tank of this kind can be arranged by fix-
ing two or three rods across the inside
about 12 inches below the surface of the
water, and a pipe let intothe tank in such
a manner as to allow of the circulation of
a stream of water from the bottom up-
ward. When the die is to be quenched,
the water should be turned on and kept
running until the steel has cooled,for when
a good circulation of water is kept up in
the tank during the hardening process,
there will not be any soft spots in the die
after hardening.

It is often necessary to construct dies
from forgings of wrought iron and tool
steel, and as the dies when finished are
required to be hardened, it is necessary
that there should be a good weld between
the two parts. To accomplish this result,
when welding mix mild steel chips, from

which all the oil has been removed, with
borax, and there will be no difficulty in
producing a clean weld and ome which
will not buckle or separate in hardening, -
HARD OR SOFT PUNCHES AND DIES.

At times, when tools are required for
sheet metal working, it is hard to deter-
mine whether a punch or die should be
hardened, or whether one of them should
be left soft—and if so, which one? The
stock to be worked, and the nature of the
work, have to be considered when de-
ciding this matter. Some classes of work
will be accomplished’ in the best manner
by using a soft punch and a hard die;
others when a hard punch and a soft die
are used, while in a majority of cases the
best results will be obtained by using a
punch and die that are both hard. For
punching or shearing heavy metals both
die and punch should be hard, while for
all metals which are soft, and not over
1/16" thick, a soft punch and a hard die
will be found to work well. By leaving
one of the dies soft it will be easy to pro-
duce clean blanks during the life of the
tools, as when the punch and die become
dull it will only be necessary to grind the
hard one, upset the soft one, and shear it
into the die.

HARDENING AND TEMPERING DROP DIES.

If there is one class of tools, the hard-
ening ‘of which is less generally -under-
stood than others, it is the class used for
drop presswork. When dies of this class
are to be hardened, special care is neces-
sary. Instead of plunging the whole die
into the quenching bath (when heated
properly) set it on end in an inclined
position, and direct a strong stream of
cold water on to the face of the die. By
having the stream strong, the whole die
face will be covered, and the contraction
of the metal at the surfacewill be equal.
Allow the water to strike the die until the
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water ceases to boil, and then gradually
diminish the stream and allow the die to
cool slowly. By placing the die in the
inclined position when hardening, the
water will run off the face and thereby
the bottom will remain soft and hot while
the die portion proper will be hard, which
is always a desirable coadition in dies of
this kind. At the same time the temper
can be drawn by the heat remaining in
the base of the die. When the color ap-
pears turn the water on until cool.

HOW TO HARDEN LARGE RING DIES.

To harden large ring dies, which are to
be ground after hardening, and which are
required to be very hard about the edges
and the walls, they should be heated in
large iron boxes as follows: Puta layer
of fine powdered charcoal about two
inches deep in the bottom of the box and
place the die on it. Fill the die and
cover it to a depth of about three-fourths
inch with a mixture of four parts pow-
dered charcoal to one part of charred
leather, then put a loose cover on the box
and place in the furnace. After heating
about three hours or more, according to
the size of the die, the die will be at a red
heat, It should then be allowed to re-
main at a low heat for about an hour,
which will insure its heating uniformly
throughout. The heat should then be in-
creased until the die comes to a full red
heat; it is then ready to be quenched.

Remove the box from the furnace, and
with two pairs of tongs, and a man at
opposite sides—if the die is too large
for one man to handle-draw the die
from the box, clean and quench squarety
into the water, working up and down
until the red has entirely disappeared,
then let it lie still until cool. When
cool, remove the die from the water and
heat - to remove the strain and chill of
hardening—until drops of water sprinkled
on it will steam. Then lay it aside in an
even temperature where it will cool off
slowly. When large ring dies are hard-
ened in the manner described above there
need be no fear that they will warp, crack

or shrink excessively or unevenly.

STEEL FOR SMALL PUNCHES.

When small punches are required to
punch heavy stock or to operate at high
speeds, never use drill rod or Stub’s steel,
for the reason that such steel is of the
finest high carbon variety and will crys-
tallize rapidly under concussion. In
place of such material use one of the low
grades of steel; one which in order to
harden, it will be necessary to heat to
white heat, and the punches will last
much longer than if made from the high
grades of steel.

For small punches which are required
to pierce thin soft stock, or to operate at
a slow speed, get the best grades of steel
procurable, as for such uses the finer the
grade the better results which will be ob-
tained.

HARDENING A BLANKING DIE.

After a good clean fire has been built,
all screw and dowel holes in the die
should be plugged with fire clay or
asbestos. By taking these precautions,
the tendency of the steel to crack around
the holes is, as far as possible eliminated.
Now heat the die to an evea cherry red,
so that the entire plate will be the same
temperature; then remove it from the fire
and dip it endwise into the water (which
should be warmed slightly to take the chill
off), being careful to dip down straight,
and not to move it or shake it around, as
that would increase the possibility of the
die warping, or shrinking excessively.
After removing the die from the water, it
should be immediately warmed. Now
grind the face of the die; heat a thick
piece of cast iron red hot, and place the
die upon it; it can then be drawn evenly
to any temper desired. By taking a piece
of oily waste and wiping the face of the
die as it is heating, the different colors
will show up clearly. When the color de-
noting the temper required appears, re-
move the die and allow it to cool off
slowly.

(Continued next month.)
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ABORING men of Chi-
cago are proposing to have
a summer home near
Marinette, Wisconsin.
Prominent leaders of the
Machinists’ Union of Chi-
cago have secured an option on 3,000
acres of land, and propose to turn it into
a summer resort—a place where life in
the open air can be enjoyed at a minimum
expense. The property the committee of
machinists has in view is rich in wood-
- land scemery and vistas of lake and
stream. Brook trout abound in the creeks,
and the forest and fields offer opportuni-
ties for excellent shooting in season.
Negotiations are said to be practically
completed and the land will soon be
transferred to a co-operative corporation.

The negotiations just concluded by
President J. W. Duntley, of the Chicago
Pneumatic Tool Co., give to the Chicago
corporation control of the International
Pnumatic Tool Co. and the Tait-Howard
Pneumatic Tool Co. of England, which
are now merged in a new Anglo-American
combine, called the Consolidated Pneu-
matic Tool Corporation, with a capital of
$10,000,000, It is reported that in addi-
tion to the four works already operated
in the United States the company will
immediately erect a third British plant in
the vicinity of the Glasgow shipbuilding
district, while the establishment of conti-
nental works in Germany is an early
probability.

A clever engineering feat is to be under-
taken in Chicago. The dome of the
Masonic Temple, which is one of the
highest buildings in the city, is to be
lifted and another story added to the sky-
scraper. The Masonic Temple rises 308

feet above the street’and there are twenty-
one stories, containing 450 offices and
stores. The work involved in this con-
templates the raising of the immense
dome of the building six feet and the
lowering of the roof garden theater floor
six feet, giving twelve feet more of per-
pendicular height. The enabling the
building to acquire a new and additional
story must be only a matter of wonder to
the outside world, which keeps little
apace of what engineers, are doing.

Another evidence of the trend towards
industrial betterment is shown in Cincin-
nati, Ohio, where the J. A. Fay & Egan
Co. and the Lane & Bodley Co. are plan-
ning the erection of a building upon the
site of their Bond Hill factories, for the
benefit of the workmen. It is intended
that the project shall be in the nature of
a combined boarding house and restau-
rant, and the purpose is to so conduct it
that it will take the place of the usual
saloons and lodging louses which spring
up in the neighborhood of large manu-
facturing establishments.

The Amalgamated Journal has officially
announced that the rebate proposition
submitted to the tin lodges by the Ameri-
can Tin Plate Company through the con-
ference committee has been voted down.
The defeat of the proposition meaus that
the Standard Oil Company, the Armour
meat packers and several other concerns
which ship their goods in tin packages to
Europe and which have been buying their
tin plate from Wales, will continue to do
so. Had it carried, these firms would
bave placed their orders for about 1,500,000
boxes of tin with the American Tin Plate
Company.
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>Phone 337 Harrison.

Have you ever seen any Printing you liked better than your own?
We are makers of the better Printing.

D. F. KELLER 8 COMPANY

308 DEARBORN ST7T., CHICAGO

The farthest wireless telephoning on
record was accomplished recently be-
tween Sassnitz and Kolberg, Germany, a
distance of 105 miles.

As no oume could be found in this
country who was willing to advance $25,-
000 to pay for a series of practical airship
flights, Santos-Dumont has returned to
Paric. He does not intend to revisit this
country till 1904, when he will take part
in the St. Louis exposition airship com-
petition. -

The American Fork & Hoe Co., with a
capital stock of $4,000,000, half preferred
and half common, has been organized
under the laws of New Jersey. The
company has purchased a majority of the
plants engaged in manufacturing hand
farm ‘tools, the names of the selling com-
panies being withheld from the public for
the present,

The greatest Labor Day parade ever
known in Chicago, and probably in any
American city, marched through the
streets on September 1st. Sixty thousand
toilers, including 1,200 women, were in
line for seven hours, and the time to pass
a fixed point was over five hours. Several
thousand dollars was gathered in along
the route in an immense contribution box
and two huge flags, for the benefit of the
striking miners.

The census bureau has issued a bulletin
on the subject of the localization of indus-
tries, prepared by Frederick $. Hall, to
show localities that excel in the product
of certain manufactures. It gives new
names to several cities. Measured by the
value of products, more than 85 per cent.
of the collar and cuff manufacturing is
carried on in Troy, N. Y.; 64 per cent. of

the oyster canning industry in Baltimore,
Md.; 54 per cent. of the manufacture of
gloves in the adjoining cities of Glovers-
ville and Johnstown, N. Y.; 48 per cent.
of the coke manufacture in the Connells-
ville district of Peunsylvania; 47 per
cent. of the manufacture of brassware in
Waterbury, Conn.; 45 per cent. of the
manufacture of carpets in Philadelphia,
Pa.; 45 per cent. of the manufacture of
jewelry in Providence, R. I., and the
adjoining towns of Attlebury and North
Attlebury, Mass.; 36 per cent. of the sil-
verware in Providence, R.I.; 35 per cent.
of the slaughtering and meat packing
industry in Chicago; 32 per cent. of the
manufacture of plated and britannia ware
in Meriden, Conn.; 24 per cent. of the agri-
cultural implements industry in Chicago,
and more than 24 per cent. of the silk
industry in Paterson, N. J, The number
of wage earners engaged in slaughtering
and meat packing in South Omaha, Neb.,
constituted 89.9 per cent. of the total
number employed in all industries in the
city during that year.
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This department is intended to help the good man who wants a good job, and the good shep

with a good job for a good man.

Thereis no charge for the service.

In making your wants known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.
We shall act with the utmost impartiality in every instance; no favoritism meed be expected ;

nor do we ask or expect favors.
a means; nothing more or less.

We wish to make SHOP TALK really valuable to everybody—this is

Applicants for positions should state age, whether married or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why out of 3t or wishing to
leave, if wiliing to go to any part of the country, wages last carned and expected, references, etc.

Employers should specify very particularly what the man is wanted for, what wages they wish to

23y, and highest limit under necessity.

Opening No. 14.—Wanted, experienced me-
chanical ~draftsman, Vermont, for general
machine shop; s Ity, paper making ma-
chinery and mill work. State age, education,
experience, with whom. and salary required.
Address B. F. M., care of Hill, Clarke & Co.,
Chicago.

Opening No. 14.—Wanted, two or three young
draftsmen, 17 to 25 years, to design and detail
under instructions on special machinery, general

hine work, special fixtures, tools, etc. Prefer
those with some shop experience. Pay according
to ability and experience. Address M. M. C.,
care of Hill, Clarke & Co., Chicago.

OPening No. 15.—Competent designer and
draftsman wanted who has had some experi-
ence in designing machine tools, and has also
had practical experience in the shop. Would
have full charge of all drawings and pattern
records. Address ‘“Illinois,” care of Hill, Clarke
& Co., Chicago.

Application No. 45.—Young man, 24, wishes
position as Junior Draftsman in Railroad or
mechanical shopsin Colorado, especially Denver.
Experience as machinist in railroad shops and
has done tracing, blueprinting, etc. Is now
-taking correspondence course in mechanical
drawing. Temperate habits and isa good slenoq-
rapher. References. Address W. R. M., Hill,
Clarke & Co., Chicago.

Appli. ation No. 48.—Position wanted as foreman
or assistant superintendent of machine shop;
refer, however, clerical position in machiner
Eusiness where there would be a chance tor ad-
vancement. Has had 14 years experience in a
great variety of machine work (electrical inclu-
edx, and can furn s\ good references. =~ Address
. A. L., care of Hill, Clarke & Co., Chicago.

Application No. 47.—Married man 28 years old
wishes position as draftsman  Has had a great
deal of shop practice and completed the drafts-

man’s course with International Correspondence
school.  trictly temperate habits. Five years
thh_rresent employers. Address H. E. P., care
of Hill, Clarke & Co., Chicago.

. Application No. 48.—Position wanted as super-
intendent of machine shop; applicant is person-
ally known to this office and can be strongly
recommended. Address G. B. C., care of Hill,
Clarke & Co., Chicago.

Application No. 49.—Position wanted as me-
chanical draftsman, by young man of 20. Has
had Manual Training School and Correspond-
ence School courses, also nine months’ work in
machine shop. Good references as to character.
Will go anywhere with proper position, but pre-
fers Boston or vicinity. Address C. W. G., care
of Hill, Clarke & Co., Chicago.

Application No. 50 —Man of 28 wants to learn
a line of machinists’ tools and supplies, or
special machinery. and then act as road sales-
man for same. ~Has 11 years’ experience as
practical machinist, some road experience, and
a course with Scranton schools. Good refer-
ences. Address R. E. C,, care of Hill, Clarke &
Co., Chicago.

Application No. 51.—Position wanted as fore-
man to take charge of machine shop; 22 years*
experience. Will go anywhere. Address W. T.
B., care of Hill, Clarke & Co., Chicago.

Application No. 52.—Position wanted as tool.
maker or general mechanic. Plenty of experi-
ence as superintendent and foreman, aund excep-
tional ability both asa toolmaker and in hand-
ling help. Temperate, steady and energetic,
and can furnish A No. 1 references. Address
J. C. B,, care of Hill, Clarke & Co., Chicago.

Application No. 53.—Position wanted as book-
keeper or for general office work in machinery
or tool supply business, Has eighteen years' ex-
perience. Moderate salary desired. Address R
W., care of Hill, Clarke & Co., Chicago.

NOTICE—“Help Wanted” and “Situations Wanted” advertisements will be published unde
this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per

line, a line averaging about seven words.

Advertisements with replies to come to our care will be

published free of all charges including correspondence with the interested parties.
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List of Second-Hand Tools in Chicago

SECOND-HAND LATHES

One Fitchburg Lathe. 15°x5'.

One 14/ x5’ Engine Lathe.

One 15"xb8’ Stud Lathe.

One 14'x6’ Flather Lathe, hollow spindle, plain
rest, and power cross feed.

One’30''x15% ' New Haven Lathe.

Onej24''x19% ' Engine Lathe.

Onei15''x8' Flather Engine Lathe.

Two 14 ‘x5’ Putnam Engine Lathes.

One 16''x6’ Blaisdell Lathe.

SECOND-HAND DRILIL PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot vertical movement,
table 48°x60°, and 15 feet of track, good
condition.

One Baush 8 spindle Multiple Drill, circular pat-

tern. For 1" Drills.

Omne 22-inch Prentice Bros. Adjustable Head Drill.

One W. & R. Sensitive Drills.

SECOND-HAND SCREW MACHINES.

One %° Wells Bros. Automatic Screw Machine.

One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.

One Eo% Bardons & Oliver Turret Machine, plain

ead.
One No. 3 Bardons & Oliver Turret Machine,
with wire feed.
SECOND-HAND MILLING MACHINES.

One No. 24 Brainerd Miller, with centers.
One No. 2 Becker Vertical Miller.
One No. 3 Garvin Miller, with centers.

SECOND HAND SHAPERS.

One 15"' Hendy Shaper.
One 24'' Hendy Shaper.
One Traverse Head Shaper.

SECOND-HAND GRINDING MACHINES.

One #4° Bridgeport Water Tool Grinder.
One 88” Springfield Water Tool Grinder.
One B. & S, Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24° Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2° Hurlbut & Rogers Cut-off Machine.

One Fisher Boiler-Plate Chipper. A

One No. 2% Pratt & Whitney Cut-off Machine.
One 5’ Star Cutting-off Machine.

One 2* Hurlburt & Rogers Cutting-off Machine.
One Heavy Buffing Stand.

One No. 31 Toledo Power Press.

SECOND-HAND CHUCKS.

One 10 4-jaw Union Independent Chuck.
One 9'* 2-jaw Cushman Chuck.

One 6'’ 2jaw round body Cushman Chuck,
One 10" 2 jaw box body Cushman Chuck.
One 6 Horton Cutting-off Chuck.

One 5"’ 2-jaw Chuck.

Hill, Clarke & Company,

Machinery Merchants.

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street: with a model deonstmti.on machine shop in operation.
NEW YORK: at 123 Liberty street; office entrance 153 Greenwich street.
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e “STAR”
Tapping
Attachment.

Will practically convert any drill press
into a full fledged semi -automatic
drilling, tapping and stud - setting
machine. No reverse belts required,
no stopping of machine, no special
taps, no broken drills or taps. Has
friction and positive drive. Furnished
with ‘‘Seneca” Positive Drive Drill
Chuck.

Warranted to give satisfaction
SENT ON 30 DAYS’ TRIAL

No. 1 taps 1/16 to 54 inch. No. 2 taps 1/16 to 1 inch.

SEND FOR BOOKLET D.

THE SENECA FALLS MFG. CO.
367 Water Street, Seneca Falls, New York, U. S. A.

Any man interested in factory costs
cannot do himself or his factory a
better service than simply to write

Mr. Morse.

Mr. Morse is one of our experts—a specialist on
factory systems. You can tell him of any part of
your factory work that is bothering you, and he
will suggest the systems that wiil stop the bother.

Write to him now, even if but curiously. Learn
at our expense if he can help you. You can

address him in our care. .

THE SHAW-WALKER CO., - - MUSKEGON, MICH.

When writing, please say you saw it in SHOP TALK.
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The Automobile

Review and News
1T WILL INTEREST YOU

 YOU are an owner.
YOU are a rospectwe buyer.

YOU are a ealer
YOU are a manufacturer of
parts used in automobile
— construction.

ISSUED SEMI-MONTHLY.

Subscription Price . . $1.00 per year.,
SAMPLE COPY ON REQUEST.

THE AUTOMOBILE
REVIEW AND NEWS

21 QUINCY STREET
CHICAGO, ILL.

ENGINEERS, Send for40-page pamph-

? let containing questions

FIRE MEN, %Ske% '?yE examining
\ oard o ngineers to
MACHINISTS obtain Engneer 's 1i-
AND cence. Address,GEO.A.

ZELLER, Pub. R. 97,18
ELECTRICIANS S. 14th St..b‘r.Loms,Mo.

ForR SALE.—One Universal Gally
Printing Press with extra friction balance
wheel, 10x15 chase. First-class condition;
in use only a short time. Wabash Cabi-
net Co., Wabash, Ind.

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.

Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.

Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CGIVEN.
21 YEARS' PRACTICE.

SIGGERS & SIGGERS
918 FSt,N.W., Washington, D.C

THE MARCK
STEAM TRAP

This Trap removes
all water from steam
pipes as fast as it
forms, and works at
any pressure under
200 pounds. It is
guaranteed for two
years ; can be had on
30 days’ approval;
is as easily installed
as an ordinary valve
will not freeze; has
no floats, no springs;
only one -movable
part. Low in first
cost. The greatest
money saver on the
market. Send for
MARCKSTEAM TRAP
CIRCULAR.

E. F. HOUGHTON & CO.

187 LAKE STREET
CHICAGO

WORKS: - - PHILADELPHIA
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.Our
Friction Drills

With either belt or motor drive,
give any speed of drill just when
it is wanted, and by merely shifting
a foot treadle on the base.

RG2S NI ST NI SN

Every driller knows
that more work is
turned out when the
drill speed is just
suited to the mate-

rial at hand and the -

size of the drill used.
Our friction drills
give just the proper
speed.

Hill, Clarke & Company

Machinery Mercha ts

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street, with a model demoustration machine shop in operaion.
NEw YORK: at 123 Liberty street; office entrance at 153 Greenwich street.

PITTSBURGH REPRESENTATIVE: Chas. G. Smith Co., 347 Fifth avenue.

When writing. please say you saw it in SHOP TALK.
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Flather Lathes

are made from 14-inch to 3o-inch swing, with
Turrets, Taper Attachments, Draw-in Collet
Mechanism and Collets, Coarse Thread-Cutting
Attachments and Backing-off Attachments. In
fact they are made to do everything that may be
desired. They havelong been noted for the relia-
bility and durability of every part of the machine.
They’re like the “One Hoss Shay” whose parts
were all calculated to last each as long as the
other and lasted “a hundred years to a day.”
The taper attachment is especially noteworthy,
and will turn a straight and perfect taper either
internal or external every time.

FLATHER & COMPANY
Nashua, - - - -  New Hampshire.

HILL, CLARKE & CO., AGENTS, BosTON, NEW YORK, CHICAGO.

When writing, please say you saw it in SHOP TALK.
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A Duplex Traveling Head Shaper.

shaper,
1Manu-

iny, of
3,Mich.,
r well-
”» Pl"il'l-
ciple, and is capable of finishing large

pieces of work which would be found very
difficult or unwieldy to finish in any other
way. It is electrically driven.

The shaper has a 36-inch stroke, 30-inch
vertical feed on the column, and the length
of the bed is 14 feet. It is built either

single or double-headed and furnished
with one or two tables as the case may
require. When so desired, the tables may
be constructed to raise and lower for pur-
poses of adjustment.

The machine has automatic feeds in
both directions, and is also provided with

means whereby the aprons and columns
may be moved by power, either vertically
or horizontally, when adjusting them to
the work. The movement of the column
on the bed is obtained by a screw which
remains stationary, the nut revolving,
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FIG. 2. MACHINING A SOLID END CONNECTING ROD.

The apron of the shaper is gibbed and
fitted to the vertical column, and the
vertical adjusting screw is also stationary,
being operated with a revolving nut.
These revolving nuts are fitted with ball-
bearing thrust collars.

The ram is square and has a bearing on
all four sides, wear being taken up with
taper gibs. - The stroke is adjusted by
tappets on a circular disk and a suitable
lever, is provided whereby it may be re-
versed at any part of the stroke. The
reciprocatory motion of the ram is ob-
tained by two friction clutches, one being
operited by an open belt and the other by
a cross belt. It hasa quick return stroke
of three to one.

The countershaft is provided with a
friction clutch and is stopped and started
instantly at any part of the stroke by
means of a lever provided for this pur-
pose, which brings the machine under
complete control of the operator,

The friction feed is of the automatic
relieving type and is positive in its move-
ments.

The aprons are counterbalanced by a

special coil spring arrangement inclosed
in the cylindrical casing at the top of the
column. The rail bearings on all por-
tions of the machine are square and the
gibs employed are of the taper type.

One commendable feature of this shaper
in which it differs from any other that has
ever been produced before, is that of the
vertical feed on the column, which en-
ables the machine to take vertical side
cuts and makes it well adapted for
internal work. The head may be re-
moved and a special head secured to the
end of the ram so that internal slotting
may be accomplished with this tool.
Fach head is driven independently, so
that either one may be brought into ac-
tion and operated entirely independent of
the other. Both heads obtain their feed-
ing power with revolving nuts from the
same screw.

A particular advantage with this style
of shaper is that one head can be operated
on a piece of work 30 inches above the
table, while the other head may be
operated at any intermediate point.

The illustration, Fig. 2, shows this
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shaper machining an opening in a solid
end connecting rod. It will be noticed
that a suitable adjustable chuck is pro-
vided for holding the end of the rod tobe
machined, and a support 4 is placed be-
tween the top of this chuck and the col-
-umn of the shaper. This allows the ma-
chine to be fed vertically or horizontally.
When machining the opening, a cut may

be taken across the bottom, then thehead .

turned ninety degrees and a cut taken up
the side; it can then be changed and acut
taken across the top and another change
made and a cut taken down the end.
This enables the opening of a counnect-
ing rod to be planed out on all four sides,
the rod remaining in a stationary position.
As will be seen in Fig. 2, the outer end
of the rod is supported in a suitable chuck
placed on the second table of the machine.
When but one table is furnished, an ad-
justable jack is used for this purpose.

It will be seen that with the automatic
feeds on the column and the range which
the shaper has, a great deal of irregular
work may be accomplished which has
heretofore been difficult to reach with any
tool.

It may also be used in the capacity of a
portable shaper, as with the vertical ad-
justments on the column, it is adapted to
be used in connection with a floor plate,
in planing off spots on large castings, pil-
low blocks for medium-sized Corliss en-
gine frames, etc. The plate on the front
side of the column is planed so that a
suitable bearing may be placed in between
the work and the frame of the machine,
thereby putting the thrust of the cut di-
rectly against the column.

This shaper is very heavily geared and
capable of taking a cut of 1% inch deep
in steel, with 1-16 inch feed.

We are agents for the Morton Co.

The Hardening and Tempering of Tools for
Sheet Metal Working.

BY TUBAL-CAIN,
CRACKS IN DIES—THEIR CAUSE.

HEN a piece of tool steel,
in itself of no great com-
mercial value, is worked
out and finished into an
intricate die, through
labor cost amounting to

a large sum, the steel is, of course, very

valuable; and if cracks show after the

hardening process, or the die is spoiled,
it means a great loss to the establishment.

Now, in the first place, although we are
usually apt to confound cracks with hard-
ening, very often the trouble can be
traced t6 the preceding operations of an-
nealing, forging and finishing. Of course
there are a large number of dies spoiled
through carelessness or inexperience in

hardening, but still I believe there is a

great amount spoiled through imperfect

preceding operations or through the oper-
ator not being familiar with the nature of
the steel.

A die may be carefully heated to give
the proper temperature throughout, and
may be quenched in the bath in the most
approved manner, but if it is not ‘‘slight-
ly warmed" after removing it from the
hardening bath, it is liable to crack. This
reheating may be done in a number of
ways. The best way is to hold the die
over the fire until it is heated to a tem-
perature sufficient to cause a few drops of
water to steam when sprinkled in it. The
heat will not be sufficient to make any of
the temper colors appear.

The author has been connected with
one establishment where thousands of
dies are made every year, and every die
was reheated after hardening, in the fol-
lowing manner. A large tank provided
with a perforated tray, with means for
raising and lowering it, was used. The
tank was filled with water to within two
inches of the top and a steam pipe was
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connected with it. Thus the water was
kept at the boiling point, and the die, di-
rectly after hardening, was placed upon
the tray, which was then lowered into the
bath.

We have known dies to crack while in
the forge when the blaze struck the die
portion proper. This is brought about by
sudden heat and then a cold blast of air,

causing the steel to expand and then sud- .

denly contract again, at a certain point,
and as the consequent expansion and con-
traction does not extend over the entire
surface, the change is local and cracks
result.

~ Sometimes a piece of steel which is to
be used for a punch or die proves hard
upon starting to machine it, although it
has been annealed. When this is the
case, never try to finish it before re-an-
nealing it; instead, rough it down, clean
out the centers, if there are to be any,
and anneal it over again. The time re-
quired to re-anneal the piece of steel will
be more than made up in the machining
of it.

A die made from a blank cut from a
bar and machined and worked out with-
out annealing is liable to crack when
subjected to the hardening process, par-
ticularly if the die is for a blanking die of
odd shape as shown in Figure 1. If an-
nealed bar steel is used, the necessity of
re-annealing is also imperative, as the
first annealing does not eliminate the
liability of cracking.

When it is not possible to anneal the
die blank before finishing to size, the next
best thing to do is to heat the die uni-
formly throughout to a red heat, then re-
move from the fire and allow it to cool
until black. It may then be reheated to
the proper temperature and hardened.
In a forging die the bulky portion has a
tendency to contract away from the small
portions, which, being frail, harden first
and do not alter their shape, while the
bulky portion continues to contract un-
evenly, after the thin portion becomes
rigid, and thin cracks are apt to appear

when the tool is removed from the
quehching bath. By heating dies to ared
and then allowing them to cool to a black
before the hardening lheat, this uneven
contraction is to a certain extent guarded
against. '

In hardening a die, the quenching of it

so that the frailest portion enters the bath

first and hardens before the thickest por-
tion, will almost invariably cause cracks
to appear, as unequal contraction takes
place and the heavy portion contracting
the most, changes shape in attempting to
draw with it the frailer portions.

Another cause of cracks in dies is the
use of iinproper means for grinding.
When a die is ground on a machine on
which no provision is made for water
cooling, or where a fine wheel is used,
cracks often result, coming about through
the steel being unevenly heated during
the grinding. By using a coarse wheel
with a free water supply this disagreeable
possibility will be eliminated.

HARDENING THE WALLS OF A ROUND

DIE.

Often, in die work, it is desired that the
walls of a drawing die, for instance, or
some other part, such as inside of a hol-
low punch, should be hard, and the re-
maining portion soft. This may be ac-
complished by proceeding as follows:
Clamp the die or punch, as the case may
be, between flanges on the ends of tubes,
being sure to have the steel at the proper
heat. Then allow a stream of cold water
or brine to circulate through the tube,
and the metal will harden in depth as far
as the inside edges of the flanges, while
the remaining portions will remain soft.

WARPING OF LONG PUNCHES IN
HARDENING.

After carefully hardened, a long punch
will often be found to have warped
during the process to such a degree as to
make it useless. There is a way to avoid
this altogether, or at least the warp will
be so slight as not to affect the efficiency
of the tool. To ensure against warping,
lower the steel, when at the proper heat,



1902

SHOP TALK 7

squarely into the bath, lowering as far as
possible into the center of the liquid.

When this is done the heat will be ab-

sorbed equally from all sides, and the
tendency to warp excessively will have
been eliminated.

HARDENING VERY SMALL PUNCHES.

When a large number of very small
piercing punches are to be hardened, they
should be packed in closed iron boxes
and the boxes heated. When all the
parts have reached the proper heat, they
should be entered into a bath of either oil
or water, as the nature of the work may
require, through a funnel. This will in-
sure the entering of the parts vertically
and prevent warping. Amnother way by
which small punches may be heated is to

FIG. 1

cover them in a box with powdered char-
coal and coke.

HOW TO HARDEN AND TEMPER A SPLIT
GANG PUNCH.

The best way to harden and temper a
split gang punch is by the method used
for the punch shown in Figure3, It was
first heated and hardened in clear oil,
dipping it from the back, and thus pre-
venting, as far as possible, the two legs
from crawling in toward each other be-
cause of the channel between them. By
dipping from the back this was overcome,
as by the time the cutting face was im-
mersed, the back was hard and set. It
was then polished and tempered by draw-
ing from the back to a dark blue to within
}{ inch of the cutting faces, and quenched

when these portions were a dark straw

color.

TEMPERING A COMBINATION CUTTING
AND DRAWING PUNCH.

After the face of the punch, such as
shown in Figure 2, has been slightly
sheared, and the edges of the drawing
die slightly rounded and highly polished,
the punch is hardened and then drawn by
laying it alternately on each of its four
sides on a hot plate, tempering the cut-
ting edges to a dark blue and leaving the
inside or drawing die portion as hard as
possible. When finishing the blanking
portion of the punch, care has to be taken
to do it so that the drawing portion will
be perfectly central.

TEMPERING SMALL PUNCHES.

Most all large die shops in which any

FIG. 2.

FIG. 3.

amount of hardening and tempering is
done, have discarded the method of tem-
pering by colors, and have adopted the
more reliable method of doing it in oil,
gauging the heat by thermometer. A
kettle containing the oil is placed on the
fire and heated to a right temperature
for the degree of temper desired in
the work. The hardened parts are then
thrown in and left in the liquid until
drawn. By this method there is no possi-
bility for the parts to become hotter than
the oil. When tempering punches in this
manner it is not necessary to brighten
them before the operation, and where a
lot of such work is done it will be accom-
plished much cheaper than if the old
method was used, and besides, the most
satisfactory results will be attained.
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Our Little Fellow.

O make our line of Chicago Grinders
more and more complete we have
just brought out a little one for

the bench. It’s not so very little, either,
but takes a 12-inch wheel, and is, in fact,

practically the same as the regular 12.
inch column grinder except that it is cut
off sooner, and of course needs no pan,
the bench serving that purpose.

You would be a good deal prouder to

have this fine looking machine in your
shop, should some friends drop in to look
it over, than if you had some ungainly
arrangement all angles and rough spots,
wouldn’t you? And this one will do the

work with less attention and more satis-
faction than any other. The dust-proof,
self-oiling bearings that only need an oil
filler every six months or so are a lasting
comfort.

Milling Machines, and How to Use Them.

Chapter V- (Continued.)

HE vertical spindle is

made so that all tools will

interchange with the hori-

zontal spindle, and as it

can be set at any angle it

is a great time saver on a

variety of tool work. The rack cutting

attachment serves many purposes; besides

rack cutting, Fig. 6 shows how a groove

may be cut part way around a piece, and

a steep spiral can be cut in the same way.

The tail stock is graduated in degrees and

can be set at any angle. When milling

taper work, as shown in Fig. 7, set the

head and tail stock spindles to the speci-

fied angle in place of allowing the tail

spindle to enter the work at an angle to
crowd it out of line.

Spiral milling is frequently required on

tool work, and can be done only on the

universal milling machine. The work

table must be swiveled to the angle of
the spiral and the dividing head spindle
geared to the table feed screw by means
of compound change gearing capable of a
great many combinations.

The table for spiral cutting gives three
figures, two of which must be known to
find the other, and then all the data for
setting up is given. These figures are
diameter of work, angle of spiral, and
pitch in inches to one turn. Generally
the diameter and angle are known, as
they would be if a cutter blank or drill
were in hand. For example: take the
three-groove chucking reamer, shown in
Fig. 8, diameter 1}, angle of spiral
243 degrees; looking in the table under
diameter of work and following down to
243, then to the left we find the pitch in
inches to one turn to be 12; this shows
that gear 72 is required on the worm (or
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FIG. 6. MILLING CIRCULAR GROOVE.
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what is the same thing, the shaft on the
dividing head leading to the worm) and
gear 48 on the table feed screw. Then
take the intermediate gear sleeve and
put the first intermediate gear 40 on first
and the second intermediate gear 32 on

standing the strain. Some makers of
milling machines have very small worm
wheels in their universal dividing heads,
which makes it necessary to buy an extra
head for spiral cutting, except for the
very lightest work, and thereby increas-

FIG. 8. NO SPECIAL HEZD REQUIRED FOR HEAVY SPECIAL MILLING.

top of it; this will bring the 40 gear in
mesh with the 72 on the worm and the
32-gear in mesh with the 48 on the table
feed screw. The locking pin must be
withdrawn from the back of the index
plate and the feed operated as usual.
Milwaukee Universals are especially
efficient on spiral milling, as the dividing
head has a large worm wheel capable of

ing the cost without any additional ad-
vantage.

The machine should be kept clean and
well oiled, the change gears and other
loose parts in the pigeon holes provided
for them in the closet of the machine,
and it will come to be the pride of [the
tool room, increasing in usefulness the
more it is used and understood.
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Bath Grinder No. 2. .

= ETTER and better, that’s
the way with all our
tools. This time it’s the
Bath Universal Grinder
that we talk about. Many
e heads at work to always
keep the Hill, Clarke tools at the head
constantly bring forth changes, additions,
multiplications and improvements.

The improved Bath Water Grinder is
shown in Figure 1 on page 12. The wheel
head is gibbed to a vertical slide, which
provides rigidity in any position. The
vertical arm which .carries the head can
also be clamped in its bearings if desired.
The head may be adjusted above center or
below. Micrometer adjustment has been
provided. The top portion of vertical
arm is threaded, and moved by a com-
bined hand wheel, nut and dust cap.

Figure 2 shows a thrust arm has been
previded to prevent axle movement of the
dust cap nut. To said arm is also at-
tached an idler pulley arm, which can be
clamped rigidly, or allowed to vibrate.
It is keyed to prevent turning. The ma-
chine has also been provided to use water.
The wheel head carries an adjustable
hood. As the wheel becomes reduced in
size it can be moved back or detached.

The knee and frame of the machine are
so constructed that all water returns by
the trough shown around the base of ma-
chine to the tank. This attachment is so
constructed that it takes away all the
water, producing no slop around the ma-
chine. '

The swivel plate has two slots which

enable the head and footstock and attach-
ments to be used from the table without
interfering with the head of clamp screw,
which preserves the set alignment of the
swivel plate. The two slots are also use-
ful in surface work for clamping.

The knee swings around the column
when in position for surface work and
the machine has a new gear longitudinal
automatic feed. The feed is driven from a
drum above in the countershaft toa cone
pulley at side of knee. When in use for
cylindrical work the belt runs on large
step of cone, and for surface work on
small step, which gives the higher re-
quired speed for surface work.

The distance from the drum above to
the cone is just the same, thus changing
the belt according to knee position. The
belt may also be removed from the cone
if desired.

At the front of the bottom slide is an
enclosed box apron having a removable
top cover, so that. all the inside workings
of the feed can be easily reached.

Figures 1 and 2 each show the power
cross feed attachment for surface work.
It is so constructed that either one or two
pawls may be engaged at same time, and
adjusted to give a fine or coarse feed.
The feed may be quickly disengaged by
the knurled knob back of the large hand
wheel.

This machine is intended especially for
manufacturing concerns of sufficient size
to need a large tool room. That is, com-
panies who have enough ready money so
that they can use it to make more.

His Last Word.

A country minister in a certain town
took permanent leave of his congrega-
tion in the following pathetic manner:
‘‘Brothers and sisters, I come to say good-
bye. Idon’tthink God loves this church,
because none of you ever die. I don’t
think you love each other, because I never
marry any of you. I don’t think you

love me, because you have not paid my
salary. Your donations are mouldy fruit
and wormy apples, and ‘by their fruits ye
shall know them.’ Brothers, I am going
away to a better place. I have been called
to be chaplain of a penitentiary. Where
I go you cannot come, but I go to prepare
a place for you, and may the Lord have
mercy on your souls. Good-bye.”
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Figure 1.
Front View of the Bath Water Grinder
With tank, piping and water guard
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Figure 2.

Back View of the Bath Water Grinder
Showing driving mechanism, idler pulley, and wheel guard
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have now in process of

nanufacture, but not yet

|uite ready for delivery,

wo new tools that will be

ound very useful in al-

nost every machine shop.

They are the best we at present know how

to have made, and you are aware from

past experience what our standard of ex-

cellence is—it’s high. We are learningall

the time, just like anyone else, how to do

better work and design better tools, but

somehow we seem to learn faster than the

other fellow, and that's why we always
keep ahead

One of these tools is a wet tool grinder,

one that will be exactly what its name im-

plies. It will keep the wheel wet to just

the amount required while the tool is be-

ing ground, and then the supply of water

Englishmen employed in iron and steel
mills work harder than Americans for less
pay and turn out less material. This is
the verdict of an expert commission of
Englishmen, who came to the United
States to study labor conditions in the
iron and steel industry for the British
Iron Trade Association. Enoch James
made a special study of steel plantsin this
country. “The workmen at American
mills.”” says Mr. James in his share of the
report, ‘‘are generally supposed to be
working much harder than they do in
this country (England), but this is not
my own view. After much conversation
with many men in various branches who
had been employed in similar works in
England, and some subject to my own
control, the conclusion I have arrived at
is that the American workmen do not
work so hard as the men in England.
They have to be attentive in guiding

on the wheel will diminish. There will
be no traps or complicated means to do
this either, and there will be no wet pud-
dle around on the floor.—The other ma-
chine is a hand miller, one that you'll fall
in love with at first sight. Our photo-
grapher did when he took a picture of the
first one built, and said he would rather
photograph it than the prettiest ‘‘miller’s
daughter.” Perhaps one reason is that
the machine would stand still and the
young lady wouldn’t. Anyway it's a
handsome machine and has a larger range
than any other machine of its sort now on
the market We're sure you’ll want one
when you see it in next month’s SHop
TALK, on account of its many superior
features and the work it will enable you
to turn out at small first cost and still
lesser operating expense.

operations and quick in mahipulating
levers and similarly easy work. They are
also much more desirious of getting out
large quantities than in England. They
are better paid and more regular in their at-
tendance at the works, lo:s of time through
drinking habits not being tolerated.”
Axel Sahlin, a well-known authority on
blast furnaces, says the American work-
men generally aspires to the higher grades
of labor, leaving the merely manual labor
to workmen of other countries. ‘‘Thusit
is,”” he says, ‘‘that around American
blast furnaces the American is found in a
very decided minority. He may be fore-
man, master mechaunic, blast engineer,
locomotive driver or stove tender, but he
will not work eighty-four hours a week
shoveling ore or wheeling scrap. For
those duties are employed in the South
the negro and at the northern furnaces im-
migrants, mostly Irish, Slavs or Italians.’
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A Rapid Change Chuch.

NEW tool recently patented by A.

S. Davis, assigned to the Seneca

Falls Manufacturing Co., Seneca

Falls, N. Y., is here shown in Figures 1,
2 and 3. This tool is designed for use in
the spindle of upright drills; also can be
used in lathes and other horizontal spin-
dle machines, for the easy and rapid
change of drills, reamers, counterbores,
taps, etc., without stopping the machine.

FIG. 2.

7
7
é

The chuck consists of a socket piece
with two steel balls, also a locking ring
mounted loosely on the body of the
chuck, which may be held in the hand
while the chuck revolves in it.

The colletts are provided with two seg-
mental grooves for receiving the balls,
which perform the double duty of hold-

CHUCK

ing the colletts in place and driving same.

Figure 1 shows collett released from
chuck; Figure 2 shows collett locked in
chuck; Figure 3 shows chuck with vari-
ous styles of colletts and collett blanks
that can be used.

To change the colletts, it is only nec-
essary to raise the locking ring, which in-
stantly releases the balls, allowing the
collett to drop out, when another can be

FIG. 3.

inserted, and by dropping (or releasing)
the locking ring the balls roll into place,
instantly locking the collett.

It is claimed that owing to the peculiar
construction of this chuck, colletts can be
conveniently and safely changed when
the machine is running at the highest
speed, as there is nothing to catch or
shock the operator.
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phenomenal demand

~all kinds of iron and

el products shows no

ns of let-up. The steel

st is making the big-

_ st profits on record and

still has orders ahead for months of work.

Scarcity of coke is handicapping iron and

steel output, and heavy importations of
these products are being made.

News comes from San Jose, California,
that a machine for paring peaches has
been invented which promises to revolu-
tionize the peach:canning industry. A
description of the new machineis given in
the dispatches. The device operatesauto-
matically and accomplishes within a brief
period the work of a small army of
women.

Some time ago the Deering Harvester
Company purchased 30 acres of land of
the South Chicago Furnace Company at
South Chicago, and as James Deering, of
the Deering Company, has been a stock-
holder of the South Chicago Furnace
Company since the organization of that
corporation, it is probable that a merging
of the two interests will take place in the
course of time.

The length of submarine cable which is
to form the first link in the American
cable line across the Pacific has been com-
pleted, in England, and it will go at once
to San Francisco by the cable steamer
Silverton, via Cape Horn. This link in
the cable will go from San Francisco to
Honolulu, and it is expected that by the
end of this year Hawaii will be in tele-
graphic connection with the mainland of
the United States. The total weight of
the cable is 10,000 tons.

The Government has awarded the con-
tract for building the battleship Louisiana
to the Newport News Shipbuilding Com-
pany at its bid of $3,990,000.

A contract of the value of $600,000 has -
been placed with the Westinghouse Com-
pany by the Clyde Valley Electrical Com-
pany, of Glasgow, Scotland, for the equip-
ment of two generating stations to supply
power for industrial purposes over an area
of 755 square miles. The initial installat-
ions are to be of 6,000 horse power, and
are to be completed within eighteen
months. These will be the first of a series
of great power stations to be built in the
United Kingdom.

Records for equipment orders were
broken last month by the Pennsylvania
Company, when its management placed
orders for the manufacture and delivery
of 300 engines during the next twelve
months.

So many large single orders for equip-
ment and power have been given by both
western and eastern railroads during the
last three years that they no longer
attract general attention. The Pennsyl-
vania’s order, however, is phenomenally
large, and all the more remarkable from
the fact that other large orders for power
have been given by the company during
the last eighteen months. It is also a re-
markable fact that 200 of the engines will
be built in the Altoona shops of the Penn-
sylvania Company and only one third of
the order has been placed with outside
companies. In duetime the Pennsylvania
will construct all its power and the larger
part of its equipment in company shops.
The cost of the new power ordered will be
about $4,800,000,
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’Plone 337 Harrison.

Have you ever seen any Printing you ltked better than your own?
We are makers of the better Printing.

D. F. KELLER 8 COMPANY

308 DEARBORN S7T., CHICAGO

Mr. Dooley on Machinery.

What's masheenery done f’r th’ wurruld?
says ye. It's dome ivrything. It’s give
us fast ships and an autymatic hist f'r th’
hod, and small flats, an’ a taste of solder
in the peaches. If annybody says the
wurruld ain’t better off thin it was, tell
him that a masheen has been invinted that
makes honey out if pethrolyum. If he
asts ye why they ain’t any Shakesperes
today, say: No, but we no longer make
sausages by hand.

An ad. in a trade journal will do what
traveling men as a rule do not do. It will
go to towns off from the railroad, where
there are no hotels, It will work nights,
Sundays and holidays, in wet weather or
dry, hot weather or cold. It will talk to
a merchant before some of the boys are
out of bed in the morning and before
they have gone to bed at night. It's one
of the few things that has not yet struck

for eight hours.
ENGINEERS, Send for40-page pamph-
let containing questions

FIREMEN, ;::erc‘ll tf)yE ;ixaminlng
o ngineers to
MACHINISTS obtain Engineer’s li-
AND cence. Address,GEO.A.
ZELLER, Pub. R. 97, 18

ELECTRICIANS

WANTED

Opportunity is offered a gentleman
with capital to become interested in an
established advertising and publishing
business. The business now is not large,
but has excellent IMMEDIATE prospects
of large development. Fullest investiga-
tion. Highest references. Some experi-
ence and a willingness to devote all or
a part of one’s time to the interests of
the business is desirable but not abso-
lutely essential. Communications con-
fidential. Address, Secretary, Room 705,
160 Washington St.. Chicago.

.

Chicago Office: Market and Washington Sts.

PATENTS.

CAVEATS, TRADE MARKS,

COPYRIGHTS AND DESIGNS.
Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.

Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CGIVEN.
21 YEARS' PRACTICE.

. SIGGERS & SIGGERS
918FSt,N.W,, Washington,D.C
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This department 1s intended to help the good man who wants a good job, and the good shop
with a good job for a guod man. Thereis no charge for the service.

In making your wants known tell us everything—we publish just enough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.

We shall act with the utmost impartiality in every instance; no favoritism need be expected;

nordo we ask or expect favors.
a means; nothing more or less.

We wish to make SHOP TALK really valuable to everybody—this ss

Applicants for positions should state age, whether married or single, experience and familiarity
with various machines (this in detail), how long in present or last position. why out of st or wishing to
leave, if wiliing to go 8o any part of the country, wages last earned and expected, references, stc.

Employers should specify very particxlarly what the man is wanted for, what wages they wish to

pay, and highest limit under necessity.

Application No.48.—Position wanted as super-
intendent of machine shop; applicant is person-
ally known to this office and can be strong]r
recommended. Address G. B. C., care of Hill,
Clarke & Co., Chicago.

Application No. 51.—Position wanted as fore-
man to take charge of machine shoA); 2 years'
experience. Will go anywhere. Address W. T.
B., care of Hill, Clarke & Co., Chicago.

Application No. 52.—Position wanted as tool-
maker or general mechanic. Plenty of experi-
ence as superintendent and foreman. aund excep-
tional ability both asa toolmaker and in hand-
ling help. Temperate, steady and energetic,
and can furnish A No. 1 references. Address
J. C. B., care of Hill, Clarke & Co., Chicago.

Application No. 53.—Position wanted as book-
keeper or for general office work in machinery
or tool supply business. Has eighteen years’ ex-
perience. Moderate salary desired. Address R.
W., care of Hill, Clarke & Co., Chicago.

Application No. 54, —Position wanted as pur-
chasing agent or storekeeper. Has had 19 years
experience on railroad work and desires similar
position. Last worked for Amerncan Electric
Vehicle Co., New York. vow in the hands of
receiver. Address P. A., care of Hill, Clarke
& Co., Chicago.

Adpplication No. 55—Position wanted by mar
ried manof 27. Has had 12 years practical ex-
perience, 8 yearsin shop and balance designing
automatic and special machinery, machine tools,
jigs, etc., and general mill work. Would go to
any part of country for suitable position, but
prefers the east. Completion of present work
reason for change. First-class references. Ad-
dres H. C. D., care of Hill, Clarke & Co. Chicago.

Application No. 56—Situation wanted as fore-
man of machine shop by a practical man with 10
years experience. Gasoline and steam engine
work preferred. Have no objection to ordinary
work. Can give the best of references. Address
W. C. G., care of Hill, Clarke & Co., Chicago

Application No. 57.—Position wanted as fore-
man of small shop, or large shopon small work,
by man 27 years old. 14 years practical exper-
iénce as machinist and tool maker, and expert
on screw machines. Can harden dies, etc.,, and
knows something of designing. Wages expected
$3.50 up according to position. References.
Address C. E. N, care of Hill, Clarke & Co.,
Chicago.

Application No. 58—Position wanted as general
foreman or supt. in moderate sized engine or
machine mfg. establishment or in mechanical
department of a R. R. by a man of 28 who has
had an unusual amount of allaround experience
in mechanical lines on railroads. What would
just suit him would be a position where he
could be of service both in mechanics and agri-
culture. Best of references. Address E. O. P.,
care of Hill, Clarke & Co., Chicago.

Application No. 59.—Position wanted as fore-
man of repairs in large manufactory. 20 years’
ex‘)erience as machinist, foreman of repairs, and
millwright work. AddressI. M. C,, care of Hill,
Clarke & Co., Chicago.

Application No. 60.—Position wanted as tool
and machine forger by first class mechanic, 43
years old, married. Can handle lathes, planers,
drills, etc.,, and has run power hammer for a
number of years. Can make all kinds of dies
for same, and temper them. Reason for change
—too small pay. Address E. B. F., care of Hill,
Clarke & Co., Chicago.

NOTICE—“Help Wanted” and “Situations Wanted” advertisements will be published under
this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per

line, a line averaging about seven words.

Advertisements with replies to come to our care will be

published free of all charges including correspondence with the interested parties.
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Some are new machines that we own cheap, or are special machines net required by every shop,
snd which, rather than keep standing on our floors, we are willing to sacvifice to gain the room for

faster-moving machines.
through the divers exigencies of business.

Others are second-hand machines which we have acquired in trade and

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as

) tehabl

not, ab

List of Second-Hand Tools in Chicago.

SECOND-HAND LATHES

One 15°x¥ Stud Lathe.

One 30"'x15%'" New Haven Lathe.
One 14 ‘x5’ Putnam Engine Lathes.
One Fitchburg Lathe. 15°x5'.

One 14”x5' Engine Lathe.

One 16''x6’ Blaisdell Lathe.

SECOND-HAND DRILIL PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot vertical movement,
table 48°x60°, and 15 feet of track,
condition,

One 22-inch Prentice Bros. Adjustable Head Drill.

SECOND-HAND SCREW MACHINES.

One ;‘" ‘Wells Bros. Automatic Screw Machine.
One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.
One ‘Ilio.‘ﬁi Bardons & Oliver Turret Machine, plain
ea

One No. 3 Bardons & Oliver Turret Machine,
with wire feed.

SECOND-HAND MILLING MACHINES.

One No. 24 Brainerd Miller, with centers.
One No. 3 Garvin Miller, with centers.

Hill, Clarke

SECOND HAND SHAPERS.

One 24'* Hendy Shaper.
One Traverse Head Shaper.

SECOND-HAND GRINDING MACHINES.

One 24’ Bridgeport Water Tool Grinder.
One 86” Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24* Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One 2* Hurlbut & Rogers Cut-off Machine.

One Fisher Boiler-Plate Chipper. i

One No. 2% Pratt & Whitney Cut-off Machine.
One 5 Star Cutting-off Machine.

Omne 2'* Hurlburt & Rogers Cutting-off Machine.
One Heavy Buffing Stand.

One No. 3 Toledo Power Press.

SECOND-HAND CHUCKS.

One 10 4-jaw Union Independent Chuck.
One 9'* 2-jaw Cushman Chuck.

One 6'' 2-jaw round body Cushman Chuck.
One 10" 2-jaw box body Cushman Chuck.
One 6'' Horton Cutting-off Chuck.

One 5" 2jaw Chuck.

& Company,

Machinery Merchants.

BOSTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street: with a model demonstration machine shop in operation.
NEW YoRK: at 123 Liberty street; office entrance, 153 Greenwich street.
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How Does the...
Greenerd Arbor Press

Economize p By saving time; this is the
— ———_— greatest economy.

By saving Arbors or Mandrels from being sprung
or battered.

By saving shop room and making the floor space
more profitable,

By saving the finished work, and many other
ways. -

To use the

Greenerd Arbor Press

Is to Economize. Are we sure of this?
° Yes; we have hun-

dreds of letters from successful manufactur-
ers attesting to the genuine utility of the

Greenerd Arbor Press

No. 3 Press Eight sizes.

EDWIN E. BARTLETT, :sion o 8Na =

Duplicated Ordersr

Are Good Testimonials.

A large percentage of the peo-
ple who have ever bought a

No. 2 Lincoln
Milling Machine

come back for more of them,
and they all say it is the most
efficient Machine of its kind

built.
Bought Yours Yet? --- e
Hill, Clarke & Company.
BOSTON. CHICAGO. NEW YORK.

VAN WYUing picdsce suy Yyou \aw it in d11



Advertisements. 21

“Star” Foot and Power Lathes

High grade Screw-cutting Engine Lathes
with power crossfeed, either plain, compound
or raise and fall rests, U. S. Standard, Whit-
worth or Metric Lead Screws. Also Draw-in
Chuck, Gear-cutting, Milling and Taper At-
tachments.

9 and 11-Iinch ‘Star” Foot and Power Lathes.

Heavy, rigid, and above all else, accurate,
suitable for electrical and repair work, tool-
makers, gunsmiths, technical schools, and
any shop requiring fine, accurate work.

Send for Catalog “B.”

13-Inch “Star” Shop and Tool Room Lathe.

The Seneca Falls Manufacturing Company,
367 Water Street, Seneca Falls, N. Y., U. S. A.

Any man interested in factory costs
cannot do himself or his factory a
better service than simply to write

Mr. Morse.

Mr. Morse is one of our experts—a specialist on
factory systems. You can tell him of any part of
your factory work that is bothering you, and he
will suggest the systems that will stop the bother,

Write to him now, even if but curiously. Learn
at our expense if he can help you. You can
address him in our care,

THE SHAW-WALKER CO., - - MUSKEGON, ‘MICH.

When writing, please say you saw 1t in SHOP TALK.
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Some Shop Talk.

It was midnight in the machine shop,
and all was silent until the rasping voice
of the file was heard to say:

I have rubbed up against lots of hard
things in my life, but this Harveyized
steel job has completely worn me out.”

‘“Well,” said the lathe, sympathetically,
“I have done many a hard turn myself.”

“Life is a great bore,” supplemented
the gimlet.

‘A continual grind,’’ put in the emery
wheel roughly.

‘“With many a broken thread,” added
the steam pipe in hollow accents.

“‘Calm yourselves,’’ advised the dam-
aged flywheel, ‘‘there may be a revolu-
tion soon.”’

“Don’t mind him,’’ said the soldering
fluid acidly. ‘“‘Every one knows he is
crack

And in the confusion that followed the

gas escaped.—/udge.

The Automobile

Review and News
IT WILL INTEREST YOU

YOU are an owner,
YOU are a prospective buyer

YOU are a dealer.

YOU are a manufacturer of
used in automobile

construction.

ISSUED SEMI-MONTHLY.
Subscription Price . . $1.00 per year,
SAMPLE COPY ON REQUEST.

THE AUTOMOBILE
REVIEW AND NEWS

21 Quincy STREET
CHICAGO, ILL.

Planes 10
30 inches b
inches long,

Price, in¢
Hand-power
Boston.

These Plane:
use in Tool Rc
Manufactories
many other
where a tool
kind will
valuable.

Federal Bench Planer

MANUFACTURED BY

EDWIN E. BARTLETT,

372 ATLANTIC AVENUE
—— BOSTON, U. S

When writing, please say you saw it in SHOP TALK.
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THE MARCK
STEAM TRAP

100 PER CENT.
PER MONTH

That is what we have
known Tue MARcK
StEaM TrAP to have
paid upon the invest-
ment. That is, it has
saved its cost every _The...
month. If you use

steam for any purpose Plain Forming Rest

you can use more or

) When i)laced on a
less of these traps.

They are inexpensive, Bardons & O]iVCl‘

simple in construction Turret Lathe
and easily applied.

takes the place of a regular forming
machine in establishments where there
Send for Marck is not enough of this sort of work to
Steam Trap Clrcular warrant the use of a second complete
machine.

The front tool automatically does
the forming, and the back tool the
cutting off.

E.F. HOUGHT .
HOUGHTON & CO. ¥ 111, Clarke & Co.

CHICAGO Machinery Merchants

WORKS: - - PHILADELPHIA BOSTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street.
NEW YORK: at 128 Liberty street.

When writing, please say you saw it in SHOP TALK.
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This Shows Our

Patent Taper Attachment

It will turn a Straight and Perfect Taper,
Either External or Internal, every time.

This attachment has none of the disadvantages that have hitherto been
experienced with all taper attachment lathes. The adjusting stop takes up all
the back lash or wear, besides acting as a gauge. All movements and adjust-
ments can be made by operator from the front of lathe, and one wrench fits
all bolts connected with the taper. The bar is adjusted by means of a
graduated disk by which a bevel pinion is made to swing the bar. An
adjustable graduated stop in the face of the disk further adds to the facility
of setting the bar. All parts of the taper attachment are provided with
means of adjustment to take up wear.

FLATHER & COMPANY,
Nashua, : : : : : : : : New Hampshire

HILL, CLARKE & CO., Agents, Boston, New York, Chicago.

When writing, please say you saw it in SHOP TALK
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(& “STAR”
Tapping
Attachment.

Will practically convert any drill press
into a full fledged semi-automatic
drilling, tapping and stud - settin,
machine. No reverse belts requue«j' y
no stopping of machine, no special
taps, no broken drills or taps. Has
friction and positive drive. Furnished
with ‘‘Seneca’” Positive Drive - Drill
Chuck.

Warranted to give satisfaction
SENT ON 30 DAYS’ TRIAL

No. 1 taps 1/16 to 54 inch  No. 2 taps 1/16 to 1 inch.

SEND FOR BOOKLET D.

THE SENECA FALLS MFG. CO.
367 Water Street, Seneca Falls, New York, U. S. A.

Any man interested in factory costs
cannot do himself or his factory a
better service than simply to write

Mr. Morse

Mr. Morse is one of our experts—a specialist on
factory systems. You can tell him of any part of
your factory work that is bothering you, and he
will suggest the systems that will stop the bother.
Write to him now, even if but curiously. Learn
at our expense if he can help you. You can
address him in our care.

THE SHAW-WALKER CO. - - MUSKEGON, MICH.

When writing, please say vou saw it in SHOP TALK.,
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STYRIAN STEEL ™&utaans

an ordinary tool.

THE BEST FOR NOTE the amount of work
Tools. T RIAN STRRL, will do with
Lathe and Planer Tools, Taps, RIAN STREI

Reamers, Twist Drills, Dies, AND SEE if you do not

th t of the Steel
Punches, and all tools where §:§er: ézv‘:? Itjrse’ia&;:ﬂ
ve
the best results are wanted. the tool is used up.
HOUGHTON & RICHARDS
150 Oliver St., Boston. T1 W. Washington St., Chicago.

GEO. ADAMS, Chicago Agent.

THE POINT IS RICHT HERE!

No one disputes the time-saving,
money-saving advantages of

PNEUMATIC TOOLS

The thing todecide is where to buy. We
offer some pointed arguments in quality
and price. Pneumatic Hammers, Drills,
Riveters. Hoists, etc. Catalogs sent on
avoplication. THE Q. & C.CO.,
CHICAGO..........Western Unlon Bullding
NEW YORK ............. 114 Liberty Street

AFTER ALL_fos
Is SAID (ol

It’s only the shop with the right kind
of tools that can compete in quality or
quantity of work.

Geometric Self-Opening
Dies and Collapsing Taps

will enable workmen to cut tight or loose
fitting internal or external threads rapidly and
accurately at a saving of over 50 per cent over the
old style solid Dies and Taps.

N
SEND FOR PARTICULARS

GEOMETRIC DRILL CO.
WESTVILLE STATION, - - NEW HAVEN. CONN.
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A Trip Through the Intercepting Sewer,

BY WILLIAM LITTLE.

ANY people in the vicinity
of 39th Street, in Chica-
go, have been puzzled by
] the uneven depressions
¥ of the pavement and the
occasional displacement
of the curb, and not everyone that steps
across this street realizes that an immense
underground river is soon to be flowing
under them, through the huge intercept-
ing sewer now in process of construction,

This sewer is nearly 224 miles long, and
all but 2,100 feet of it has been tunneled
far underground without opening the sur-
face of the street at all. From Butler to
Halsted Street, where the sewer joins the
south branch of the Chicago River, it was
ditched in the open and then built over.
The tunneled part, from the shore of Lake
Michigan to Butler Street, a distance of
nearly two miles, however, has been bored
through from various shafts sunk along
the route. The tunnel is 20 feet inside
diameter, and the last stretch is expected
to be done in about three weeks.

This big conduit is a part of the gigan-
tic scheme for ridding Chicago of its
large quantity of sewage by turning it
into the already completed Drainage
Canal, and sending it down to the Gulf of
Mexico. This vein is to drain 12,000
acres of the city lying south of 2lst
Street, and is to have a flow of 900,000
gallons of water a minute, when the
pumping station at the Lake Shore and

u

39th Street is completed. The total cost
of the big sewer will be about $2,000,000
whea it is finished.

Instead of the firm ground through
which the tunneling was to have been
done, it was found upon starting the work
that large quantities of soft mud and
quicksand were to be contended with, so
that the entire work had to be done with
a steel shield 24 feet 10 inches in diame-
ter and 14 feet long. This shieid is a
very expensive affair, and consists of a
big built up cylinder carrying on its front
end a sharp edge three feet long which is
advanced into the earth by means of 31
hydraulic jacks 5 inches in diameter. A
working pressure of 4000 pounds to the
square inch is used and is furnished from
the power house above on the Lake
shore. The jacks are set around the cir-
cumference of the shield and bear upon
the 8x8 inch solid oak timbers with which
the tunnel is first lagged as the work
proceeds. Inside this oak lining, are
run five courses of brick masonry all laid
in hydraulic cement, so that the construc-
tion will last indefinitely. The oak
being soaked with water and all air ex-
cluded from it, will keep for almost any
length of time.

There is a sort of keyboard with the
controlling ‘valves to all the jacks ar-
ranged upon the shield, and a man stand-
ing on a platform operates these, releas-
ing each in their turn when fully
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extended, to allow a new section of oak
timber, from three to four feet long, to
be set in place. The jack is then set
against this and the operation continued
with the next jack, so that the shield is
thus kept advancing, and the oak lagging
set in place as fast as the bore is made.
The average progress of the work is about
20 feet a day of 24 hours.

= The lagging and lining, naturally, do
not completely fill the space excavated

and this is the cause of the gradual settle-
ment of the pavement above. This soon
adjusts itself, however, and when the
street grade is restored it will remain
level.

The accompanying illustration shows
quite clearly the short sections of oak
timbers which build up the first lining,
as well as the several courses of brick
which follow this up.

As the sharp edge of the shield ad-
vances into the dirt, men in the front

scrape out the clay and dirt, which is
tossed into tram cars and hauled back to
the air-lock by mules, from whence it goes
to the lift to be dumped outside. An air
pressure of four pounds is used in the
tunnel and the work proceeds continuously
night and day, every day. The mules
are stabled in the tunnel and never see
anything but the electric light with which
the tunnel is lighted.

A trip down through this underground

wonder, when the visitor is properly
clad in rubber boots and old clothes, and
if he doesn’t object to the temporary dis-
arrangement of his ears caused by going
through the air-lock, is certainly most
interesting and instructive. It shows
him that wonders never cease in the engi-
neering line, and that it is truly the engi-
neers who, though mostly unrecognized
by the general public, are the men do-
ing the most for the public comfort, enjoy-
ment and very sustenance in every way.
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A New Hand Planer and Jointer.

HE new Oliver [Iand
Planer and Jointer has
Nl been designed to meet
the demands of a class of
customers who recognize
in the dest the cheapest.
To produce it, neither skilled labor nor
material have been spared.

The Oliver Hand Planers and Jointers
are used to plane smooth, or true up long
or short pieces of lumber or timber, tak-
ing the same out of wind, making glue
joints, planing draft on pattern makers’
lumber, etc.

The bed is eight feet long and mounte
on two cabinet columns, which allows it
to set very firmly on its foundation, doing
away with all vibration, also allowing
the greatest foot room possible for the
workman. ‘

The hand-wheels for raising, lowering
and tilting the rear table being on the
front side of the machine, makes it most
convenient for the operator.

The tables on all sizes are two inches
wider than the knives of the machine and
have a groove in the side for use in
rabbiting.

The rear table is five feet four inches
long, and is moved backward or forward
by a cut rack and gear and is very
strongly ribbed.. The front table is three
feet four inches long and constructed in
the same manner except that it requires
no rockers. The sliding frame upon
which the front table rests is made in two
parts and fitted with an adjustable screw
so that a spring joint, or one that is
slightly concave, can be made by allow-
ing the outer end of the table to drop
down the desired distance. The table
may be quickly brought back to level
without disturbing the alignment.

The sliding frames which carry the
work tables, move in dove-tailed ways
which are planed in the bed and are so
fitted with gib screws that they can be
easily withdrawn from the yoke, orcylin-

der, for convenience in sharpening or
removing knives. To these sliding frames
are bolted the shoes for the adjustment
of the work tables, the rockers upon
which the table rests, and also the screws
and hand-wheels which raise and lower
the tables for the depth of cut. The
shoes or wedges, are tongued and grooved
to the sliding frame and securely bolted.
They also have large flat bearing surfaces
and are gibbed by separate gihs running
in slots which hold the work table se-
curely to the sliding frame. These sur-
faces are all milled and accurately
scraped and keep the correct plane, or
level, of the table at all times.

The yoke or frame, which carries the
cylinder is made in one solid piece and
bolted to the bed. Thisisa very desira-
ble feature.

The cylinder is made of forged crucible
machinery steel and is 3% inches square,
carrying two knives with the other two
sides slotted for the use of extra knives of
any shape desired, and should run about
4200 R. P. M., being tested in factory at
a speed of 5500 R. P. M. for a period of
ten hours. The diameter of the cylinder
bearing is 1} inches, two main bearings
8 inches and the outer bearing 6 inches
long, give a large and generous wearing
surface, and are supplied with oil from a
reservoir beneath each bearing in the yoke.
The cylinder has about 3-18 inch of oscil-
lation, or end play, which may be taken
out by setting the driving pulley against
the end of the bearing. This isnecessary
when special cutters are to be used. :

The fence is five feet long, five inches
wide, very stiff and rigid, consisting of a
slide which is bolted to the top of the
work table and may be moved backward
or forward the full width of the table
without change. It may also be set at
any angle from square to 45 degrees with
a worm and worm-wheel. This device
gives a very sensitive and accurate change
of angles. When the fence is not in use
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it rests upon the bracket, leaving the full
width of the table in the clear.

Electric motors of standard types are
furnished to drive these machines if
desired.

One of the distinctive features is the
tilting device. By means of this the pat-
tern maker can obtain the draft upon
every straight piece of wood that passes
through his hand. This one point alone
adds exceptional value to the machine for
this particular work.

The tilting device operates the rockers
upon which the rear table rests and by
means of a hand-wheel and screw the
table may be adjusted to give the required

taper, or draft, to the work. In order to
obtain draft over full width of table it is
necessary to gradually lower the rear
table upon the shoes and plane the ma-
terial several times until the full length
of the knives is in use. Upon stock less
than one-half of the width of the table
this is not necessary. Very sharp oracute
angles of any degree desired may be ob-
tained by the simple repetition of the
above operation.

The countershaft is 1% inches in diam-
eter, 35 feet long, carrying tight and
- lvose pulleys which have a 6-inch face
and 10 inches in diameter.

There is something beside the price to

recommend these machines, and one of
the particular points is the fact that the
rear table tilts so that draft may be planed
on pattern lumber. There is twice as
much material in the machine as there is
in the ordinary hand jointer; in fact a
little more than twice as much, and there
is a great deal more hand labor and ma-
chine work. There are oceans of work in
the ordinary pattern shop too large for al6-
in. or 20-in. hand jointer and this is made
up to 30-in, For instance, suppose a pat-
tern maker had a partially completed
pattern composed of a good many pieces
glued up and he wanted to true up the
face, a large machine for this class of

work is simply invaluable. It does not
take any more power, or much more
room to put in the large machine, and then
you are always prepared to do the largest
work.g Another good peint about it is
the fact that if anything ails the boxes or
cylinders, the entire yoke may be un-
bolted from the frame and sent out to a
repair shop or carried to a more conven-
ient place in the shop for re-babbitting.

For the up-to-date pattern shop, car
works, cabinet shop, furniture factory and
planing mill, where high-grade work is
the chief requirement, this machine will
save a great amount of hand-labor.
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Button Making, a New Old Industry.

BY KILBOURNE COWLES.

NE day about twelve years ago a
German button maker named
Boeple wandered into Muscatine,

Iowa, fresh from the old country.

He saw for the first time the mussel
shells of the Mississippi River and ex-
pressed the opinion that they were good
material for buttons. Iocal capitalists
were not slow in recognizing the possi-
bilities of a new industry, and soon estab-
lished a factory for the manufacture of
buttons. From this beginning the in-
dustry has spread both up and down the
river, and many towns are engaged in the
profitable business of button making from
these shells that hitherto were regarded,
if at all, as entirely useless and not very
ornamental.

Of the forty or fifty varieties of the
mussels, the most desirable is that known
as the ‘‘niggerhead.” Some kinds are
too brittle to be put through the machines,
others too thin, still others too thick, so
that great care must be exercised in their
selection.

The manner of catching the mussels is
an interesting procedure. A fisherman
equips himself with what is known to the
clan as a ‘“John boat.” This is a flat
boat on the order of a scow, about twenty
feet long and three and a half feet wide.
Upon the inside of the boat are placed
eight uprights, which are between three
and four feet high and have crotched tops.
Four of the uprights are placed on each
side of the boat at just enough distance
apart to accommodate the four ten foot
pieces of an inch gas pipe that rest upon
them. To each of the gas pipes is at-
tached twenty-four-foot stagons, similar
to those used on an ordinary trout line,
and each stagon has four hooks with four
prongs.

Once in the stream he casts his gas
pipes, one by one. As the hooks drag
along the bottom of tue river they come
in contact with the open shells of the

mussels, which immediately close up on
them. Thus attached they are brought

-to the surface and taken off. The num-

ber of mussels brought up each time
ranges from forty to seventy.

The men sell the mussels to the button
factory operators at so much per 100
pounds. The wages they make depends
upon their diligence and the luck they
meet with in getting in a thick bed, but
range from $1.50 to $6 per day. Before
the shells are ready for the button makers
the mussels first have to be boiled in
order to separate the meat from the shell.

The process of making the shells into
buttons is interesting. The shells are
first cut up into blanks the exact size the
buttons are going to be; then they go to
the grinder, a machine which grinds the
black back off of them ; after that to the
facing machine, which cuts the face on
them ; next to the backer, which bevels
the back ; then to the drill, which puts in
the eye holes; from here they go to the
polishing room, where the glossy finish is
put upon them ; after that they are sorted,
put on cards, and boxed up.

There is an added interest in the busi-
ness of mussel fishing on account of the
likelihood of finding pearls. It is not an
uncommon thing for a fisherman to find
a pearl valued at $100, and one lucky
fellow found a beauty which sold for
$5,000. Every follower of the business
has a little bottle filled with specimens,
which eventually find their way to the
finisher and the market from the profes-
sional buyers who travel up and down the
great river.

" After the shells have had the button
blanks sawed out of them they are used
to make walks around residences, and
they serve admirably for this purpose.
In other localities they have been used
successfully for making roads, notably in
New Orleans and Galveston.
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The Chicago Hand Miller
(See description on page 9)
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The Chicago Hand Miller.

HIS is the hand miller we
consider such a fine tool.
It has the trade mark
*‘Chicago” on it.

Hand millers, as built

' heretofore, have been all
right in their way, but they didn’t weigh
enough nor did they have the range and
capacity proportionate with their size.
The *“‘Chicago” Hand Miller is different;
it is substantially built and has an unus-
ually large range of motions to the table.

The longitudinal motion to the table,
obtainable by a crank on the side, is 15
inches, or the handle operating more
rapidly gives 7 inches. Adjustable stops
are provided in this direction. Trans-
verse motion to the table is 4 inches and
the vertical movement to the knee is 7
inches. This latter is obtainable by
means of the handle shown, and stops
are provided to hold the knee in any
desired position. It is counterbalanced
by a weight inside the column.

By this it will be noted how liberal are
all the proportions. The working surface
of the table itself is 20 by 5 inches.

The bearings are self-oiling and dust-
proof, needing attention only at long
intervals. They are the same that are
embodied in the other ‘‘Chicago” pro-
ducts and are always in perfect order.
No oil creeps out along the spindle, and
dirt cannot work in, while at the same
time you have the satisfaction of know-
ing that the proper amount of oil is con-
stantly upon the bearing surfaces and
that the lubrication is perfect.

The spindle is of steel and hollow. It
is also threaded on the end to receive a

protecting nut, or chucks and face mills,
when desired. This is a noteworthy fea-
ture. This thread also serves to force the
arbor out of the taper hole in the spindle,
which is a great convenience. A finished
arbor is furnished with each machine.
Please note this also, as it is unusual with
hand millers.

The knee is of box section, the strong-
est form it could be made, and is very
rigid with the minimum of metal.

The socket for the overhanging arm is
cast specially with a sleeve to receive a
vertical spindle attachment. Think of a
vertical spindle on a hand miller! But
it’s this sort of thing that turns out the
work.

A large pan is on the column extending
out far enough to catch all chips and
drips. The levers are made with wood
handles, being pleasanter to work with.
The crank fits all around the machine.

Each machine is fitted with a special
quick acting vise operated without any
screw. Just shove the handle over to
tighten it up, and loosen a nut when dif-
ferent sized pieces of work are to be
inserted. There is a little oil pan castall
around the vise so that it sets on the
table clean and dry.

A ‘“‘Pullet”’ countershaft goes with the
outfit. Pull to start, and pull to stop.
You don’t know how handy one is till
you have tried it.

The machine is made as simple and
convenient throughout as is consistent
with good design and large capacity, ahd
we also feel that in addition to this, we
have been especially successful in produc-
ing a very handsome looking machinetool.

Another Way

HE Farwell Milling Machine at-
tached to a planer, is capable of
many operations, one of which is
shown on the next page. This
represents the miller attached to a Gray

to Mill Worms.

planer milling large steel worms.

A cast iron lead screw causes the blank
to advance at the proper ratio, as it
revolves. The worm shown is a double
one, and after the first thread is cut, a nut
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MILLING STEEL, WORMS WITH A FARWELL MILLER, ON A PLANFR

is withdrawn by pulling out a key which
allows the lead screw and blank, which
is keyed to it, to be revolved half way.
The nut is then engaged with the other
thread of the lead screw.

In cutting a single thread worm, there
would, of course, have to be a single
thread lead screw, and this changing
of the nut would then be unnecessary.

Before using this device, the company

had some difficulty in getting these
worms made, as a double thread worm of
this pitch makes hard work for a lathe
carriage, on account of the rapid travel it
has to undergo. By using this milling
machine, the cost of manufacture is now
much decreased from what it would be
on a lathe, and in comparison to what
they would cost by buying a special ma-
chine, the cost is very small.

To Save Time and Temper,

HAT’S what Greenerd Arbor Presses
are for. To save the time and
temper of the man in the shop.

Also to prevent arbors being all beaten
up with a hammer on an anvil so they
are useless for future work. This arbor
press sets the mandrel home in its place
with one motion, and forces it gradually
and surely out when the job is done, just
as easily and quickly.

They are made in all sizes, from eight
inches high to go on the end of a lathe
bed, up to sixty-eight inches high, weigh-

ing 2,000 pounds, and their capacities are
proportionate to their sizes.

If you ever used one you would never
be without a complete equipment, for the
annoyance that is saved would fully repay
you for the price of one, to say nothing
of the arbors, titne and work lost in the
old way by battering.

When you are buying a lathe don’t

" forget the arbor press, any more than you

would neglect to buy a chuck, and if you
are not buying lathes now-a-days, get an
arbor press, anyway—Get a Greenerd.
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in the em-

Southern Pa-

ad have sub-

rts to Presi-

Harriman for

stion of a tun-

nel 34,800 feet (or nearly seven miles)

long through the Sierra Nevada Moun-

tains at a cost of about $14,000,000. Such

a tunnel will cut down the summit grade

about 1,500 feet, and will enable the com-

pany to get rid of all but three of the
forty-two miles of mountain snowsheds.

It is intended to construct and equip a
rapid transit system upon the World’s
Fair grounds, St. Louis, which will enable
the visitors to see the vast Exposition with
as little fatigue as possible. The problem
seems to have been solved in placing it
where it would not mar the beauty of the
Exposition, for owing to the various alti-
tudes of the Exposition grounds the road

" will be at times an elevated line and in

other parts built at grade or below the
surface.

The work of enlarging the Milwaukee
& St. Paul Railway Company’s shop
plant at West Milwaukee is progressing,
and the sixteen-foot concrete foundation
for the monster smokestack for the new
power house is completed. Erection of
the stack has begun. The building of the
power house will remove the two old
houses and substitute a central plant, and
when it is completed the small machines
in the shops will be grouped so that
when a group is idle the power will be
shut off and it will not be necessary
for all the shafting to be driven all the
time, making a saving of 33 to 50 per cent
of power.

The National Malleable Castings com-
pany, of Chicago, has augmented its re-
cent purchase of property of the former
Grant locomotive works in Cicero by pur-
chasing from the receiver of the National
Bank of Illinois a tract of 629x633 feet at
the southwest corner of Twelfth street
and West Fifty-second avenue, Chicago,
for $20,000. This tract of about ten acres
adjoins the first purchase on the north
and gives the company a continuous tract
of thirty-eight acres.

Stanley Spencer, the aeronaut who cre-
ated a sensation several weeks ago by his
successful flight in a dirigible balloon over
a greater part of London, took a flight in
his airship at Blackspool, England, a
short time ago. He rose to an elevation
of 1,500 feet and sailed away, his shipap-
parently under perfect control. A heavy
breeze was blowing, but it did not seem
to interfere in the least with the balloon’s
progress. He sailed twenty miles, re-
turning to the starting point, where he
alighted safely.

Sometime this month the longest sub-
marine telephone line in the world will
be opened between England and Belgium,
The principal part of the cable has al-
ready been laid, terminating on the Eng-
lish side in St. Margaret’s Bay, near
Dover, and on the Belgian side in the
little harbor of La Panne. It now only
remains to make short connections, The
length of the cable is sixty-three miles;
it is on the double circuit plan, and cost
about $5,000,000, while its complete in-
stallation will take nearly twice as
much. The entire enterprise was con-
ceived and has been carried through by
the General Post Office of London.
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A New Filing Machine.

Cochrane-Bly filing
chine is a money-saver
iie filing, hack-sawing,
at slotting, and a var-
y of work in many
inches of manufac-

turing.

When used for die-making, the desired
sheer is obtained mechanically and is
mechanically exact. Manufacturers using
them can employ a cheaper class of labor,

as’a handy man who knows enough to set
the table by the graduations, cannot
very well help getting the right sheer.

With the machine, he stands a better
chance of avoiding rounded edges and of
getting a true, flat surface and exact
angles, than a skilled die-maker, working
by hand and eye. But the same man,
whether handy man or skilled die-maker,
accomplishes so -much more, after be-
coming familiar with the machine, that
he effects a net saving of from 10 to 30
per cent.

The file clamps are made to take any
file from the smallest up to %-inch thick.
Saws are instantly adjusted on pins on
the file clamps.

* Clearance is provided for the file
whereby it is held clear from the work on
the return stroke. The file may be made
to cut on either the up or down stroke by
changing the crank pin to the opposite
end of the crank arm. The amount of
clearance is adjustable from 1-32 to 0 by

means of a knurled headed screw at the
front of the frame.

Graduated readings are provided by
which the machine can be set to file at
any angle with mechanical exactness.
It files a straight and true surface.

A screw feed, operated by hand, is pro-
vided, by which the work can be fed to
the file in any direction on the table.

An adjustable strap is provided to hold
the work down to the table. This is
especially useful in sawing and heavy
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filing.

An air pump is provided to blow away
the chips and filings, by which the work
and file are kept clean, insuring a smooth
cut.

Hardened dies, guages, etc., can be
lapped much faster and truer with the

machine than is possible by hand.
Four changes of speed are obtainable,
from 60 to 450 revolutions.
Manufacturers can construct their dies
with less sheer and the less the sheer the
less waste or impairment by sharpening.
The die lasts longer. -
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EDITORIAL

TALR

month we put in

h copy of SHOP TALK

stamped postal card

h a few questions on

ind this card was ad-

 ssed so that it would

return to us if dropped in the letter box.

Some people didn’t bother to take a min-

ute or so and do as we asked them to,

for not quite so many cards came back

as went out. Don’t know what they did

with the stamps—soaked them off, maybe,

but they’re only one cent ahead, and we

are short a little information and courtesy.

It wasn’t really much trouble to write
‘‘yes” or ‘‘no’’ on the postals, either.

A lot of people did do it though, and
were frank enough, some of them, to tell
us they didn’t want the paper any more,
being out of business, retired or not in our
line. We are grateful to have them say
so, too. Lots of other people said very
nice things about SHOP TALK and want
it some more all the time, and some folks
we were able to accommodate with just
what they wanted in the way of machin-
ery. That did us both good, for we're
pleased to get a new customer and they

are sure to be pleased with a machine we
sell. This is just a little editorial chat
with you all,—about the only chance we
get to talk with some. And say—if you
have that stamped and addressed postal
card lying around your desk anywhere,
why this is a reminder that we want to
know how you stand about SHOP TALK.
That’s why we had cards printed, that’s
why we had them addressed, that’s why
we put a stamp on every one, and that’s
why we sent one to each of you. Don’t
have to spend a cent—just spend a little
thoughtfulness.

The water grinder we talked about last
month on this page is not numerous
enough to be advertised yet. We want a
lot of them in stock before we tell about
them, for the proverbial ‘‘hot cakes’’ that
are beginning to take notice about this
time of year, wouldn’t be assimilated any
faster than these new Chicago grinders
will be when they come out. And we are
going to have twosizes instead of one, so
you’ll have to wait another month. The
Hand Miller kept his word and shows
himself on another page of this issue,
however. Seen him yet?

New York Office. 94 Reade St.

| This Planer Chuck

won’t spring or buckle, no matter how
hard you may jam it up. It has lots of
good material in it, and swivels just as
easily when loaded asit does when empty.

The graduations are accurate, and can
be depended upon.

Our Chuck Catalog is interesting read-
ing, and is free. Want to read it?

SKinner Chuck Co.
NEW BRITAIN. CONN.
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*Phone 337 Harrison.

Hawve you ever seen any Printing you liked better than your own?
We are makers of the better Printing.

D. F. KELLER 8 COMPANY

308 DEARBORN ST., CHICAGO

A fleet of the biggest steamers on the
great lakes, whose total cost will exceed
$10,000,000, is to be built for the United
States Steel Corporation through the
Pittsburg Steamship Company, which
represents the “steel trust” on the lakes.
The capacity of the American Shipbuild-
ing Company, which is to make the big
ore carriers, will be tested to the utmost
during the coming year and the spring of
1904. Competition by independent ore
vessels, which has heretofore been per-
mitted, is to be wiped .out by the com-
bine

Buy a THOMPSON-LEWIS an
have a reliable Gas or

a a
Gasoline Engine
That will always be ready and easy to start, safe

convenient, economical and durable. For de-
scriptive caﬁalogu% address the manufacturers.

. Thompson & Sons Mfg. Co., Beloit, Wis.

Chicago Office: Market and Washington Sts.

PATENTS.

CAVEATS, TRADE MARKS,
COPYRIGHTS AND DESIGNS.

Send your business Saves Time,
direct to Costs Less,
Washington. Better Service.
Our Office close to U. S. Patent Office.
PERSONAL ATTENTION CIVEN.
21 YEARS’ PRACTICE.

SIGGERS & SIGGERS
918F St,N.W.,, Washington,D.C

Is in position

202(ENTURY  torender valu-
' (EIPPING able assistance
U. toallclasses of

¥

business and
professional
men;can furn-
ish reliable ad-
dresses for

y mail order pur-
We receive and read papers from all the

i o &
Qe

poses.
principal cities in the United States and select,

with care, such items as we have orders for. We
clip on every conceivable subject, ina small way
furnishing 20 select clippings for $1.00; for edi-
torial use, $3.50 a month and up. Write for full
particulars. CHICAGO, ILL,

When writing, please say you saw it in SHOP TALK,
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Seme are new machines that we own cheap, or are special machines neot required by every shep,
snd which, rathey than keep standing on our floors, we are willing to sacrifice to gain the reom for
faster-moving machines. Others are second-hand machines which we Aave acquired in trade and

through the divers exigencies of business.

PLEASE WRITE FOR PRICES—which, in all cases, will be found interesting and, like as

neot, absolutely unmatchable.

List of Second-Hand Tools in Chicago

SECOND-HAND LATHES

One 15°x¥ Stud Lathe.

One 30'x15%'' New Haven Lathe.
Une Fitchburg Lathe. 15°x5°.

One 14”x 5’ Engine Lathe.

Two 14 ‘x5’ Putnam Engine Lathes.

SECOND-HAND DRILIL, PRESSES.

One Pawling & Harnischfeger Horizontal Double
Post Drill, with 7-foot vertical movement
table 48°x60°, and 15 feet of track, good
condition.

One 22-inch Prentice Bros. Adjustable Head Drill.

SECOND-HAND SCREW MACHINE:S-

One % * Wells Bros. Aut: tic Screw Machi
One No. 8 Bardons & Oliver Screw Machine, plain
head, wire feed and automatic feed.
One Eo.g Bardons & Oliver Turret Machine,plain
ead.
One No. 8 Bardons & Oliver Turret Machine,
with wire feed.

SECOND-HAND MILLING MACHINES.

One No. 24 Brainerd Miller, with centers.
One No. 8 Garvin Miller, with centers.

SECOND HAND PLANERS.

One 81"x31"x8' Planer with extension for 12-ft.
bed. One head.

SECOND HAND SHAPERS.

One 24’ Hendy Shaper.
One Traverse Head Shaper.

SECOND-HAND GRINDING MACHINES.

One 24" Bridgeport Water Tool Grinder.
One 86” Springfield Water Tool Grinder.
One B. & S. Small Automatic Surface Grinder.

SECOND-HAND WOOD-WORKING
MACHINES.

One 24° Hodge Railway Cut-off Saw.
One Berry & Orton Wall Saw.

SECOND-HAND SUNDRY MACHINES.

One Fisher Boiler-Plate Chipper.

One No. 2% Pratt & Whitney Cut-off Machine.
One 5’ Star Cutting-off Machine.

One 2' Hurlburt & Rogers Cutting-off Machine.
One No. 34 Toledo Power Press.

SECOND-HAND CHUCKS.

One 10" 4-jaw Union Independent Chuck.
One 9" 2-jaw Cushman Chuck.

One 6'’ 2-jaw round body Cushman Chuck,
One 10” 2 jaw box body Cushman Chuck.
One 6’ Horton Cutting-off Chuck.

One 5" 2jaw Chuck.

Hill, Clarke & Company,

Machinery Merchants.

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street: with a model demonstration machine shop in operation.
NEW YORK: at 128 Liberty street; office entrance, 153 Greenwich street.
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These cuts are from the actual machines
photographed in our Chicago store,
and the description is complete. If
you want the machine, say so quick.

H. & R. 2" Cut-Off Machine
Old style, in excellent condition. Two Cushman
chucks in first-class order. Machine has a stock sup-
port, and equipment includes two cut-off blades and
holders. Chuck wrench missing, but otherwise ma-
chine is ready for business. Countershaft $7
and all are complete.......................

S

Fitchburg 15'x6’ Lathe

Rise and fall rest, no power cross feed. Gear cover
on left side of apron crdcked, but working parts
0. K. PFeed reverses in apron. Lead screw on
the back side; screw somewhat worn. Gearing
throughout lathe in good order. Solid spindle.
Double friction C. S. in good order; one hanger

broken and repaired. Change gears all $IOO

complete.......cooiiiiiiiiiiiiiiiin,

24" Hendey Friction
Shaper

0Old style machine in good condition., All
parts complete; bearings, ways, etc., in good
working order. Gearing very little worn.
Swivel base vise with jaws in fine order.
Tool post wrench and chuck wrench miss-

ing. All other parts present and $2 5 0

accounted for ..................
HILL, CLARHKE & CO.
Chicago.
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This department is intended to help the good man who wants a good job, and the good shep

with a good job for a good man.

Thereis no charge for the service.

In making your wants known tell us everything—we publish just emough to elicit responses, and
withhold the confidential particulars to assist us in bringing the right parties together.
We shall act with the utmost impartiality in every instance; no favoritism meed be expected ;

nordo we ask or expect favors.
a means; nothing more or less.

Applicants for positi hould state age,

We wish to make SHOP TALK really valuable to everybody—this is

they marvied or single, experience and familiarity

with various machines (this in detail), how long in present or last position. why out of st or wishing to
leave, if wiliing to go to any part of the country, wages last earned and expected, references, etc.
Employers should specify very particularly what the man is wanted for, what wages they wish to

pay, and highest limit under necessity.

Opening No. 17.—Foreman of machine shop
wanted. Man from 30 to 40 years old, with ex-
perience and good judgment in getting out ma-
chinery. Address “‘Iowa,” care of Hill, Clarke
& Co., Chicago. ‘

Application No.48.—Position wanted as super-
intendent of machine shop; applicant is person-
ally known to this office and can be strongl
recommended. Address G. B. C., care of Hill,
Clarke & Co., Chicago.

Application No. 56—Situation wanted as fore-
man of machine shop by a practical man with 10
years experience. Gasoline and steam engine
work preferred. Have no objection to ordmary
work. Can give the best of references. Address
W. C. G,, care of Hill, Clarke & Co., Chicago

Application No. 57.—Position wanted as fore-
man of small shop, or large shopon small work.
by man 27 years old. 14 years practical exper-
ience as machinist and tool maker, and expert
on screw machines. Can harden dies, etc,, and
knows something of designing. Wages expected
$3.50 up according to position. References,
Address C. E. N, care of Hill, Clarke & Co.,
Chicago.

Application No. 58—Position wanted as general
foreman or supt. in moderate sized engine or
machine mfg, establishment or in mechanical
department of a R. R. by a man of 28 who has
had an unusual amount of all around experience
in mechanical lines on railroads. What woyld
just suit him would be a position where he
could be of service both in mechanics and agri-
culture. Best of references. Address E. O. P.,
care of Hill, Clarke & Co., Chicago.

Application No. 59.—Position wanted as fore-
man of repairs in large manufactory. 20 years’
exYerience as machinist, foreman of repairs, and
millwright work. AddressI. M. C., care of Hill,
Clarke & Co., Chicago.

Application No. 60.—Position wanted as tool
and machine forger by first class mechanic, 43
years old, married. Can handle lathes, planers,
drills, etc.,, and has run power hammer for a
number of years. Can make all kinds of dies
for same, and temper them. Reason for clmnge
—too small pay. Address E. B. F., care of Hill,
Clarke & Co., Chicago.

Application No. 61.—Young man 20 years old,
[} %1 , temperate habits, wan's position as
mechanical draftsman. Has done considerable
detail work and studied with International Cor-
respondence schools. Good references. Salary
to be determined by ability. Address G. D. M.,
care of Hill, Clarke & Co., Chicago.

Application No. 62.— Situation wanted by
young man of 19, manual training school gradu-
ate, and has had two years experience tracin
and detailing. Address W, B., care of Hill,
Clarke & Co., Chicago.

Application No. 63.—Situation wanted as fore-
man of ‘‘screw job.” Applicant is up-to-date
on all kinds of hand and automatic screw ma-
chinery. ‘Yankee,” 82 years old and married;
strictly temperate. Has- been very successfu
breaking in green help, and has had 7 years’ ex-
perience as foreman with first-class firm. Wants
to work for a young firm that would appreciate
industry and attention to business. Address F.
G. K., care of Hill, Clarke & Co., Chicago.

Application No. 64 —Practical machinist. 32
years old, 10 years' experience as foreman and
assistant superintendent. Familiar with modern
shop methods, power plants, heavy and light
erection. Wants position and can give refer-
ences. Address, J. F. A, care of Hill, Clarke &
Co., Chicago. o

Application No. 65.—Young man of energy,
with two years’ experience with an eastern
manufacturing concern, desires a position. Ref-
erences. Address H. C. D., care of Hill, Clarke
& Co., Chicago.

NOTICE—‘“Help Wanted” and “Situations Wanted” advertisements will be published undes

this heading, with address of advertiser (so that replies may come direct) at the rate of five cents per
line, a line averaging about seven words. Advertisements with replies to come to our care will be
published free of all charges including correspondence with the interested parties.
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WHEN BOB GREENERD INVENTED
THE ARBOR PRESS

the best mechanics in the shop laughed at the idea

of using it on arbors larger than 3{-inch, and then only

on light work, but the press was certainly an advantage,

and by making it a little heavier, we found it was all

right for 1)%-inch arbors. Then we made a press that

would drive in 3-inch arbors satisfactorily. We under-

estimated the efficiency of the press. This No. 4 press

had a surplus of power, so we made the lever to telescope.

At this time we had two thousand presses out, and not a

murmur of complaint. This gave us more confidence,

so we built a press capable of driving 4-inch arbors, a

‘press with which one man could exert a pressure of T%

tons, and now we have just brought out a press using the

No 3% Press rack and pinion, with which one man can exert a pres-

on Lathe sure of over twenty tons. This last press was built
because a half dozen superintendents in
different parts of the country wanted a press
to supersede screw and small hydraulic
presses. We wanted to make a screw press,
but most of them had screw presses that
they didn’t want. We tried to compromise
with them and use a hydraulic, but after we
had heard a dozen men tell a dozen sad
stories in which the hydraulic press played
the villain’s part, we then went back to the
rack and pinion principle with greater con-

fidence than ever.

Just because a thousand of the brightest
and best mechanics in the country are prais-
ing the Greenerd Arbor Press, it does not
follow that you would not condemn it, but
we do not want you to condemn the
Greenerd Arbor press without first giving

it a trial.
No. 5 Press

EDWIN E. BARTLETT

372 Atlantic Ave., - - Boston, U. S. A.

When writing please say you saw it in SHOP TALK.
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A whole manufac-
turing establishment

1s what you get in the

“Precision” Boring, Drilling
and Milling Machine.

Built by
Lucas
Machine
Tool Co.

and you get a guarantee that it will remain in perfect, perma-
nent alignment, whick no one else will give you.
Accuracy is the keynote of this machine.
- That's the reason we now have so many satisfied customers
to whom we would be pleased to refer you.

Hill, Clarke & Company,

Machinery Merchants,

14 So. Canal St.,
Chicago.
Pittsburg Representative, Chas. G. Smith Co., 847 Fifth Avenue.

. . ib .
Main Office, 158 Oliver St., Boston, 12%:‘\: g;ﬁft ’

When writing, please say you saw it in SHOP TALK.
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It is reported that the United States
Steel Corporation is now making a can-
vass of the various steel-consuming con-
cerns of the country with a view to
ascertaining what their needs will be
during the next half year., There is a
two-fold purpose. The corporation de-
sires to learn whether there must be
expansion or contraction in production
to meet demands, and also to determine
how there can be the better distribution
of products to meet the pressing needs of
big consumers This will take in the
question of transportation. This step
marks the adoption of a new policy by
the trust, which is intended to result in
the systematizing of the business of steel
making more exactly than it has been
done heretofore. .

Engineer’s License

MECHANICS, ENGINEERS,
FIREMEN,
ELECTRICIANS, ETC.

12-page pamphlet containing questions asked by
Examining Board ot Kngineers.

GEORGE A. ZELLER, Publisher

Room T ot wo SENT FREE

STEAM ENGINEERS
LICENSES

Persons desiring to obtain a city, state,
or government license, to operate a steam
plant, will ind “The Hawkins’ Engineers
Series™ valuable assistance, both for study
and reference.

The library consists of seven volumes,
sold for $12 on monthly payments of one
dollar.

A complete catalog and description of the
books sent on application.

Theo. Audel & Co., Publishers, 63 Fifth
Avenue, New York City.

3%

in your shop

is mighty easy to have if you
use
NEW BRITAIN

Shop Trays

They are made in all sorts of
shapes and sizes, with drawers
and without—two pans, one
pau, or five pans.

They make good shelves in
your pattern storage room,
too, and no danger of fire.

Hill, Clarke & Co.

Boston
Chicago
New York

Mr. Smith will show you in
in Pittsburg.
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When writing, please say you saw it in SHOP TALK.
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The Automobile

Review and News
IT WILL INTEREST YOU

YOU are an owner.
YOU are a rospectnve buyer.

INTELLIGENT
ASSISTANCE

The Keystone Law & Patent Co.,
of which I am president, will se-
cure for you a valid patent at the
lowest possible cost, with the broad-
est claims, and thereafter assist you
in securing a market or purchaser
for your invention by glacmg it be-
fore the public in a thorough, sys-
tematic and business-like manner,
and without cost to you until the
patent has been sold, placed on
royalty, or a company formed for
its manufacture as best suits you.
Thus the one object for which all
mventors should ,aim - namely, the
conversion of their ideas into cash —
we make posmble without expense
to you. S. S. WILLIAMSON, presi-
dent, The Keystone Law & Patent
Co., 2012 Betz Bldg., Philadelphia.

YOU area ealer
YOU are a manufacturer of
parts used in automobile
[R—— construction.

ISSUED SEMI-MONTHLY.
Subscription Price . . $1.00 per year,
SAMPLE COPY ON REQUEST.

THE AUTOMOBILE
REVIEW AND NEWS

21 QUINCY STREET
CHICAGO, ILL.

‘*Business comes to him who advertises"

For $250.00 we will originate, prepare
the copy, print and mail to 1000 likely
customers a series of six forceful
“cracker-jack” ads, telling your business
story as effectively and logically as it
can be told.

This special service consists of three mailing cards, two folding cards
and one of our novelty folders. All ads are originally designed,
printed in two or more colors on very best quality stock. Price
includes postage—25 cents per name is the total cost. At the same
time we will outline a system and series of ‘‘follow-up” letters to
take care of all inquiries. Do you know of 1000 people who ought
to know about you? Give us the opportunity of sending you samples
and additional information.

CURTIS-MULFORD COMPANY

Makers of Good Advertising ~Booklets, Mailing Cards, Serial Advertising, Follow-up Systems
57 Puritan Building, DETROIT. St. Paul Building, NEW YORK.

Send for a copy of ‘‘Direct Advertising"|
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FOR 32 YEARS

WE HAVE made a
special study of the
requirements of the
industries in oils and
greases. It has been
. 32 years of continued
success and business
growth. Our trade in
the West has made it
necessary to establish
a Chicago store to ac-
commodate that trade.
It will be well for you
to acquaint yourself
with that Chicago
store. Either call or
write. If you write
send them particulars
as to the kinds of oil

you use.

E.F. HOUGHTON & CO.

187 LAKE STREET
CHICAGO
WORKS: - - PHILADELPHIA

The Chicago
Countershaft

Is Simple,
Compact and
Reliable.

PULL TO START
PULL TO STOP

NoTE.—It can be made with a cone
pulley of any number of steps.

Hill, Clarke & Co.

Machinery Merchants

BosTON: at 156 Oliver street.

CHICAGO: at 14 South Canal street.

NEW YORK: at 123 Liberty street.

PITTSBURGH REPRESENTATIVE: Chas. G,
Smith & Co., 347 Fifth avenue,

When writing, please say you saw it in SHOP TALK.




24

Advertisements

New 14-Inch Engine Lathe

1901 Model.

It is the lowest priced first-class machine made.

In this lathe are combined ease of operation,
sterling quality, simplicity, and perfect accuracy.
It is the ideal tool room lathe.

The method of changing feeds is quicker
than that found on any other make. By simply
moving a lever, three changes of feed can be had
with either belt or gearing.

The patent taper attachment will turn a
straight and perfect taper, either internally or
externally, and the adjusting stop takes up all
back lash or wear, besides acting as a gauge. All
movements and adjustments can be made from
the front of the machine.

FLATHER & COMPANY
Nashua, - - -  New Hampshire.

HILIL, CLARKE & CO., AGENTS, BosTON, NEW YORK, CHICAGO.

When writing, please say you saw it in SHOP TALK.
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The “FRISBIE”
Friction Clutches
Friction

Clutch Pulleys
and Friction Cut-Off Couplings

are built especially for the

HARDEST KIND OF SERVICE.

They are very simple, strong and powerful.
Write for full information and circulars.

MANUFACTURED BY
Eastern Machinery Co., New Haven, Conn.
Sole Western Selling Agents: :

CHAS. G. SMITH CO.

PITTSBURGH, PA.

16 inch to 32 inch
SWING

26-inck Massive Engine Latke.
That’s what any good mechanic exclaims when he uses

one of our LATHES

They are made with special conveniences for quick
and easy handling, and nothing but the best material
and workmanship are used.

Don’t you want to look at our new catalog? It's
free for the asking. We have a booklet of testimonials
we would like to send to you, too.

The Rahn-Mayer-Carpenter Co.
3040 Spring Grove Avenue,
CINCINNATI, * ¥ ¥ ¥ OHIO.




2 Advertisements.

CHAIN HOISTS

OF ALL KINDS AND OF ALL SIZES.

H. CHANNON CO.

Market and Randolph Sts. - - CHICAGO

Send for our New 1903 Catalogue

Quantity and Quality #

of worKk done is what counts
in the shop of to-day 2 2

Cutting and tapping threads under the
old process was slow and unreliable.

—— zi‘xdjus?able GEOM ET RIC
Self-Opening Dies and Collapsing Taps

cut tight or loose-fitting threads. Don’t have to run
back over cut to release tool. Dies open up. Taps
collapse. Makes rapid, accurate, continuous work an
easy matter. -
Want to know more about these tools? Write.

GEOMETRIC DRILL COMPANY

NEW HAVEN - (Westville Station) - CONNECTICUT

HILL, CLARKE & CU., AGENTS, BOSTON AND CHICAGO.

When writing, please say you saw it in SHOP TALK.
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Flather Open-side Planer.

HIS cut illustrates a planer de-
signed for Flather’s own service,
which proved to be such a con-
venient machine that it was decided to
put it on the market. We believe the
arrangement is much better than the
ordinary open-side planer, in which it is
impossible to overcome a certain amount

within certain bounds, being supported,
as shown in the cut, in a very rigid man-
ner, and an extension rod is provided so
that the cross-rail may be raised or low-
ered with the housing in either position,
without changing its accuracy. There is
a suplementary table for supporting wide
work. The change from a regular planer

THIS SHOWS THE RIGID CONSTRUCTION OF THE PLANER.

of spring aud chatter on a heavy cut, if
the work for which the planer is to be
used does not make it necessary to have
it without any support for cross-rail on
the opposite side from that which is
ordinarily termed the ‘‘near side.”” The
housing is so arranged that it can be
moved back to any desired position,

to an opeun-side can be made very quickly.

The above arrangement practically
makes two planers, the regular planer and
an open-side planer, for a slight increase
over the price of the regular planer, and
it can be fitted with one or two heads on
the cross-rail, one side head, and either
angular or parallel drive.



4 SHOP TALK

DEc

The Hanna Pneumatic Screen Shaker.

HIS machine has been developed to

supply a means of easily and

quickly running moulding sand
through a riddle, in shops where the
work is too diversified or uncertain to
allow of a central screening, mixing and
tempering plant.

Every good foundryman realizes the
advantage of a thorough screening of
moulding and core sands preparatory to
their use in moulding, and he knows that

tically only one moving part, and no
joints working under reversing strains.

This illustration shows the shaker at-
tached to a post. This style weighs fifty
pounds, and the portable one a hundred
pounds. The idea of portability was
firmly held to in designing the machine,
as the economy of. operation in moving
and operating it just where wanted, is
readily appreciated.

There are places in every foundry

PNEUMATIC SHAKEKR IN USE

for mixing sands and the necessary bind-
ing material there is no more expeditious
or satisfactory way than shaking one or
more times through a riddle.

The shaker is a simple arrangement of
a valveless piston working in a cylinder,
the piston directly attached to a holder
which accommodates the ordinary 18-
inch circular foundry riddle. The whole
device is mounted either on a tripod or on
a frame to be held by sockets fastened to
posts or building walls. There is prac-

where there is almost constant use for a
riddle, such as core room and facing bins,
where the Post machine can be fixed up
and used as a stationary machine to ad-
vantage.

The machine will use about 12 cubic
feet of free air per minute, and is de-
signed to work at 80 pounds gauge pres-
sure. As a stationary machine, it is not
necessarily run by air, but will operate
equally well on steam. With a ¥%-inch
mesh ridd]e it will keep two men shoveling.
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The Design of Milling Cutters.*

T is well known that the
introduction of the emery
wheel for grinding mill-
ing cutters brought the
process of milling at once
into the front rank of ma-
chine operations. Crude forms of circu-
lar cutters which had given more or less
dissatisfaction for generations, have ac-
quired an interest from their position as
forerunners of the modern tools which
have worked such a revolution during the
past fifteen or twenty years.

So much attention has now been given
to the milling process, that in many cases
a degree of perfection has been attained
which apparently leaves little room for
improvement. It is still true, however,
that even in up-to-date shops the output
is below what it might be. Some firms
undoubtedly have developed milling far
beyond the rest of the country, but as a
whole there is no reason why milling
should not continue to advance during
the present decade, as much as it did in
the past. It should advance not only in
becoming more general and more widely
applied, but also in the direction of giving
better results.

Standard Styles and Sizes of
’ Cutters.

It is now quite a common practice to
use cutters which are not adapted to their
work. The number of standard styles
and sizes of cutters is already enormous,
and neither the manufacturer nor the
user can contemplate with equanimity the
idea of a large increase, and yet the
existing standards are inadequate for the
great variety of work they have to per-
form. The ordinary standard cutter is
intended to be used on cast or wrought
iron, steel, or brass, and the recognized
form has been evolved as the best com-
promise for varied work.

There are many special operations—

where the work is flimsy—where the cut-
ter ‘passes through different metals at the
same time, or through mica, or raw hide,
or where any curious conditions arise;
and the best form of cutter can only be
arrived at by experiment on that particu-
lar operation. For an individual job it
matters little that a cutter is not the very
best design, but with repetition work it is
serious to use a tool which is not capable
of giving the best results.

Undercut Teeth.

A turning or planing tool for iron or
steel has top rake, as well as clearance
below, and milling cutters for many oper-
ations should have similar rake. On the
table are shown some cutters for milling
grooves in mild steel. The teeth are
undercut and the pitch is coarse. They
are intended to be used in a powerful
machine at a slow speed and a heavy
feed.

There are also shown some cuttings
from steel shafts. These were produced
in the works of Messrs. L. Gardner and
Sons, Limited, by a cutter which was 3in.
diameter, 1% in. wide, with ten teeth
undercut 10 degrees. The speed was 28
revolutions per minute, and the feed lin.
per minute, with 9-16in. depth of cut.
This gives an approximate cutting speed
of 27ft. per minute, and a feed of 36
thousandths (0.036) per revolution. At
this rate the cutter left a beautifully fin-
ished surface. It ran easily, and kept its
edge well.

It must not be assumed, however, that
undercut teeth are necessarily advanta-
geous, Frequently they are the reverse.
Mr. E. G. Herbert, of Manchester, has
recently made a series of tests with 3
cutters 63 in. diameter, 9-321in. thick,
with lin. hole. In each case there were
30 teeth, which in one cutter were radial
and in the other two were undercut 10
and 15 degrees respectively. The cutters,

*Extracts from paper read before the Manchester (Eng.) Association of Engineers.
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running at 20 revolutions per minute, ora
cutting speed of 42ft. per minute, were
fed separately into the vertical faces of
heavy blocks, first of cast iron, and then
of mild steel, until the machine stopped.
The feeds varied from 1.4 in. per minute,
to 0.16in. and there was no perceptible
slip of the feed belt.

The results of the tests were somewhat
complicated, and the curves plotted there-
from were full of interest, but they fai]gd
to show any decided advantage of one
tooth over another. The general indica-
tion seemed to be that the advantage
rested with the undercut teeth with a big
feed, and the radial teeth gave better re-
sults with a fine feed.

From these experiments, and from gen-
eral experience, it would appear that un-
dercut teeth may often be used with

for in making the cutter, but variationsin
grinding the face will alter the form. It
is easy in grinding to see when the faces
are radial, but it is not so simple to give a
known amount of rake.

End Mills.

The question of undercut teeth also
arises in the case of end mills. Three
methods of cutting the teeth are shown
in Figs. 2, 3, and 4. Fig. 2 shows an or-
dinary spiral end mill with righv hand
teeth and left-hand spiral, by which ar-
rangement the pressure from the work
always tends to push the cutter into its
socket. This is the correct form if the
cutter is to be used for milling on the
sides, if, strictly speaking, it is not to be
used as an end mill, for which it is un-
suitable, because the teeth on the end
have negative clearance and would not

F153
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advantage under the following conditions:
The machine should be powerful, and the
cutter arbor of ample size. The pitch of
the teeth should be so coarse that only
two or three may cut at the same time,
The speed of cutting should be slow, and
the feed sufficiently quick to allow each
tooth to take a real cut. When these con-
ditions cannot be fulfilled, there will
probably be no advantage in departing
from the usual form of tooth.

Slotting or grooving cutters, spiral cut-
ters, and side mills are well adapted for
undercut teeth. Formed cutters may be
so made, but there is a difficulty with the
form. Thusin Fig. 1, if the true form re-
quired is made along the cutting face A
B, the cutter will leavea false form to the
line A C. The difference is, in most cases

very slight, and always may be allowed .

cut freely. For end cutting, the ordinary
straight teeth shown in Fig. 3 are more
suitable, and in some cases a right-hand
cutter with a right-hand spiral would be
best of all (see Fig.4). This gives cor-
rect clearance to the end teeth, and when
used under favorable conditions such a
cutter has no more tendency to leave its
socket than a twist drill, which is made
on exactly the same principle.
Side Clearance. .

Standard cutters frequently give trouble
in the matter of side clearance. It is as-
sumed that the cutter must not lose its
width on resharpening, but there must
be some dishing on the sides, or it would
be unworkable; accordingly, a very slight
clearanceis given, say } degree each side,
which will cause the cutter to become
two-thousandths (0.002) thinner when
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Jin. has been ground away in diameter.
The cutter would be more serviceable if
it had, say, 1 degree clearance each side,
but that would cause it to lose its width
too soon. Now suppose a quantity of
work is required where the width of
groove is not particular to one-fiftieth
(0.02) of an inch, or where the cutter is
only used for roughing, it would be worth
while to take a standard cutter and grind
extra clearance on it. Thisis particularly
the case when cutting brass, which is very
liable to bind on the sides.
Inserted Tooth Cutters.

A development should take place in the
direction of cutters with inserted teeth.
All users must have been fascinated with
the idea at some time or other. The ob-
vious advantages are:

1. That cheap material may be used for
the body of the cutter, and the very best
steel for the blades.

2. Hardening difficulties are reduced to
a minimum. '

3. When worn out the blades may be
replaced at a small expense.

The great objection is the first cost,
particularly in the case of cutters less
than about 7in. diameter., Also inserted

blades are usually not very suitable for
wide cuts. The superiority of the inserted
tooth cutter is most unquestionable in the
case of side or straddle mills which are
mainly cutting on the corners.

One widely used method of holding the
blades is shown in Fig. 5. The blade A
is ground on the sides, on a magnetic
chuck. The bush B is turned parallel
and has a flat milled on it at an angle
with the center line. This bush, which
fits in a recess, as shown, is simply a
wedge and is knocked in. There is a
screw C to prevent it coming loose. A
second screw D, the patent of Mr. W. S.
Baskerville, is shown for adjusting the
blades sideways. There seems to be no
reason why these cutters should mnot
largely displace solid side mills, except in
the smaller sizes,

Conclusion.

Returning to the general subject, one
cannot but feel that milling cutters still
have gt;?p possibilities before them. Bet-
ter cuttérs, heavier machines, sufficient
grinding, and the things that they have
done are but an earnest of the things that
they will do.

A Good Plain Radial.

AHIS is the latest form of
! Gang Radial Drill, fitted
with a square table and
L/ ° {; */‘ circular table attachment.

?ﬁz »332‘0 J The frame parts are well
LT did proportioned and the
machine is very stifly constructed

throughout.

The lower end of the column is turned
to fit in the stump, allowing the arm to
swing through a complete circle on its
ball bearing. The upper end of the col-
umn has a flat seat for the arm, is planed
with dovetail flanges at the edges of the
arm seat, and back of these again are flat
seats for the clamps, which hold the arm
in position and also take up any wear in-
cident to raising and lowering the arm.

Two screws with handles attached, work-
ing in nuts beveled to fit the edges of the
arm seat, both clamp the arm and align
it vertically. Any tendency to spring the
column in clamping the arm is overcome
by fitting a square gib in the opening pro-
vided for vertical movements of the hori-
zontal driving shaft.

The arm is of box section, well ribbed,
and is raised and lowered by means of a
stationary screw, a revolving nut and
tumbler gears, the movement being con-
trolled by the small lever shown directly
between the clamping screws. The head
is provided with an ample number of
feeds by hand or power, a quick return
movement for spindle, and is traversed
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NO. 0. GANG RADIAL DRILL

along the arm by means of rack, pinion
and the handwheel at the front.

To concentrate all heavy stress of driv-
ing at the spindle, three large gears—for
ordinary drilling, for heavy boring and
tapping, and for reverse in tapping - are
placed directly on the spindle. The back
gears are just behind them. The upper
part of the head is made to entirely sur-
round these driving gears, thus eliminat-
ing all attached bearings, affording an
excellent protection to the working parts
and insuring the workman against injury.
A lever at the right of the head enables
the operator to quickly start, reverse,
connect or disconnect the back gears.

A friction feed is provided and any de-
sired change is obtained instantly by

-turning the knurled knob at the left of

the head.

Any one of four styles of table—a
round table, a plain square table, a plain
swivelling table, or a worm swivelling
table can be furnished with this ma-
chine, or the combination of square and
round tables like the one here shown may
be had for a small extra charge.

The base is so designed as to give am-
ple strength and stiffness, to provide
plenty of working surface, and to occupy
no unnecessary floor space.

The machine is provided with eight
rates of spindle speed. Others may be
added to cover special cases.

It is a good plain radial drill.
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Merry Christmas to everybody!

Consult our Stock List on pages 16 to
20. We probably have what you want.

The generous thought is often more
appreciated and longer remembered than
the generous gift from hand to hand.

By the way, we have been quite gen-
erous to a good many of you readers.
How many are in arrears on subscription?
Only 50 cents for twelve numbers. Yes?
No?

Look on page 18 if you want to seea
wet grinder to please you. It’sthe one we
have already made you interested in by
talking about beforehand. How would
you like one in your stocking?

Also look hetween the leaves of this
number for your opinion printed on a
little slip of paper. Isn't it your opinion
that SHOP TALK is worth 50 cents a year?
Well, then, sign your name and put your
address on this slip, so you'll be square
with yourself—and us.

We have a little scheme evolved for
your convenience in remitting. Thisis
it: Send in your signed opinion slip,
saying you approve of the appearance of
SHoOP TALK, and believe it to be worth 50
cents a year. Never mind the money
that trip, unless you want to send stamps.
Then we will send you a coin card to put
your half-dollar in, so that you can mail
it to us easily. That isn't any bother, is
it? All you have to do is to say you like
the paper enough to pay for it, and we
furnish you the conveyance to transmit
your convictions in the shape of a half-

dollar, Stamps are all right, though, if
you prefer sending them.

SHOP TALK a catalog? Well, we guess
not! Wait till you see a real catalog,
such as we are now working on. One or
two crusty old bachelors (we suppose they
must be bachelors) sent in word they
could get catalogs for nothing, inferring
unkind things about Smop TALK. No,
sir! it's a magazine, and we haven’t room
to publish the sincere words of commen-
dation which we have received for it as
such. We tell about our own tools in it,
of course, but do not forget that we tell
about other people’s, also. We have
generally found mechanical men want to
know the latest tools and developments
in the machinery line, hence we show
new tools as they appear, only we seem
to have more new things and better ones
than other people. Don’t you wish to
know about the latest and best? Then
read SHOP TALK. Do you wish to read
articles on shop practice and the care of
and design of tools? Then read SHor
TALK. Are you interested in general
engineering projects? SHOP TALK tells
about them. Don’t you yourself be-
lieve it is worth the small sum of fifty
cents for twelve copies? Well, then, say
so on your little slip and let us hear from
you.

What a world of possibilities lies in the
two little words ‘‘next year!” How
many things the twelve mounths may un-
fold! We cannot look beyond the veil
into the coming events of another busy
year, but we can glance back along the
vistas of the past and gather strength for
new battles to be fought and won.
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A Gas Engine Trouble.

BY ALBERT STRITMATTER.

AY, Mr. Weston, order an-
other half-barrel of gas
engine cylinder oil, will
you, please? We are al-
most out again.’’

‘“Well, what's the matter
with that oil we've been getting? It
doesn’t seem to last as long as it used to.”

“I know it doesn’t. Bat it is the same
kind of oil and the one the engine manu-
facturers recommended. It used to keep
the engine running just as nice as one
could wish, but now it doesn’t do so well,
for I have to use more oil or the engine
gets too hot. There seems to be some-
thing the matter with the engine, too.
She doesn’t run as easy as she used to.
Acts sort of overloaded. You haven't
been putting more load on her without
my knowing it, have you?’

“No. We haven’t added any more
foad, and if anything, the load is less. I
noticed the other day, however, that the
engine didn’t pull as well as she used to.
I had all the bearings in the shop oiled
since then, and had one of our best ma-
chinists examine the shafting to see if any
of it was out of line, so as to make a
heavier pull. But everything seems to be
allright. Perhaps we had better send to
the factory for an expert, to see what’s
wrong.”’

“I wish you would, Mr. Weston. I've
been considerably worried for fear you'd
think just because I wasn’t an experi-
enced engineer, that I had been careless
and let the engine get out of adjustment.
I’ve studied the instruction book care-
fully and read everything I could about
gas engines, but I don’t seem to be able
to find the trouble.”

In a few days the gas engine expert ar-
rived. After looking the engine over
carefully, he went to the muffler at the
end of the exhaust pipe. This he found
was almost clogged up with a dirty,

gummy, oily grease. He took the muffler
plates apart and put them into a fire so as
to burn off this grease. Then he went
back to the engine and drew out the
piston. The piston rings were partially
stuck fast with gummy grease. He got a
squirt-can full of gasoline, and soaked up
the rings with the gasoline so as to
loosen them. Then he took them out of
their grooves and cleaned the rings and
grooves well with gasoline.

Next he examined the inside of the
cylinder. Theauxiliary exhaust port was
stopped up with dirt. After this was
cleaned out, he went to the head of the
cylinder, took off the head and found that
all the corners and crevices in the explo-
sion space were filled with the same de-
posits of gum and dirt. These were all
cleaned out and the igniter points were
also cleaned off and well scoured. Then
the expert took out the exhaust valve.
The valve stem, seat. etc., were found to
be gummy and dirty, and these were well
cleaned with gasoline. Then the valve
was ground into its seat with emery flour
and boiled linseed oil, so as to make a
tight joint. The fuel valve also needed
some cleaning and grinding, although
not as much as had been necessary
with the exhaust valves. When the
engine cylinder, valves, etc., had been
well cleaned up, the valves were put back,
the rings were put on the piston and the
piston was put back into the cylinder and
connected up to the connecting rod. Then
the expert went to the cylinder Jubricator
on top of the engine and examined it.

‘‘Here,” said he, to Mr. Weston and
the engineer, ‘‘is the cause of your trou-
ble. The only thing the matter with the
engine was that it was dirty. It was just
like a large city would be if the outlet of
its sewers were stopped up. Now you see
I have cut down the supply of lubricating
oil just half. I'll start up again now so
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you can get your shop to work and then
I'll tell you more about this.”

“Both of you no doubt noticed,” he
began after they had started the engine
up, ‘“that I really did nothing to the
engine except clean out a lot of dirt and
grease. I had to grind the valves because
they had become leaky from the dirt de-
positing on their seats and not allowing
them to seat properly. Outside of this I
have done nothing to the engine.

“As I said before, the whole trouble
has been in that lubricator feeding too
much cylinder oil. You see, the engine
needs a certain amount of oil in order to
lubricate the piston and cylinder prop-
erly. If you feed less than this amount
the engine runs dry, the piston and cyl-
inder begin to heat, the piston expands
faster than the cylinder (since it is farther
from the cooling water) and pretty soon
the cylinder is being cut and ground and
finally the piston may expand so that it
will stick and stall the engine.

“Now a great many engineers in order
to avoid this trouble, do as you have
done,” pointing to the engineer, “and go
to the other extreme. They say to them-
selves, ‘Now I don’t want to cut this cyl-
inder all up, so I'll give her plenty of oil
and be sure.’ The result is that they
give it too much and the surplus which is
not needed to lubricate the engine is
pushed back into the combustion space of
the engine. Here it is subjected to the
enormous heat resulting from the ignition
of the charges. Itis a very high tire test
oil or it would not be able to lubricate the
cylinder at all under such high heat, but
when this surplus is collected in the com-
bustion space it half burns and chars. The
result is a deposit of carbon which mixes
with the fresh oil and makes a greasy,
dirty substance such as you have seen
This collects on the igniter points, mak-
ing the ignition uncertain and unsatisfac-
tory. It also collects in the crevices of
the engine, sticks the piston rings fast in
their grooves, thus allowing compression
to leak past them and thereby reducing

the power developed. It further gathers
in the exhaust passage, clogging up the
ports, etc., sticks on the valves, and so on.
You saw how the muffler was almost com-
pletely stopped up. Well, the whole inside
of that exhaust pipe has that sticky, dirty
grease hanging to it That’s the reason I
haven’t put the muffler back on yet You
had better let it stay off a few hours so
that the dirt on the pipe will get burned
and blown out. Then put the muffler
back.”

‘I see now, said the engineer, ‘‘why
the engine seemed to be overloaded. As
a matter of fact it was not being over-
loaded, but it was not able to develop the
same power."’

‘‘Yes," replied th= expert, ‘‘that’s just
it. The internal friction of the engine was
greater. Further, as the muffler and the
exhaust ports were almost stopped up,
the exhaust gases could not escape read-
ily. This resulted in some of the burned
gases remaining in the cylinder, and
when the fresh charge of gas and air was
brought in, these burned gases mixed with
them and contaminated the mixture so
that a strong explosion did not result.
This also reduced the power of the en-
gine,

‘“This is not an uncommon difficulty,”’
he coutinued. ‘‘We frequently meet it,
especially when an engine has been inuse
only about six months or a year, as yours
has. But when once it is encountered
and understood by the engine operator,
he looks out for it in the future. You
see this trouble would probably not occur
to an experienced man, and although our
instruction books call attention to the
trouble, I find that even careful reading
of the instructions does not always help
the engineer.

““Well, I've got just half an hour to get
my train. When you get the company’s
bill for this trip, don’t feel sore, but just
charge it up to experience and c4ll your-
selves lucky that it wasn’t something
worse, Goodbye.”
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The Chicago Wet Grinder.

UR aim in building the
Chicago Wet Grinder has
been to produce a simple,
effective machine which
will always be ready,
always be efficient, and
always be reliable. It’s up to you to find
out how far we have succeeded. We
think we have done it, but still you may
be able to tell us where to improve by
buying one and using it continuously.

By a new and simple device, an even,
steady flow of water can be obtained upon
the wheel when it is running, and this
flow can be regulated to the desired
amount. The only action needed to
control the water is to move the lever
under the pan. There is no pump to
become clogged up, nor any tank to get
out of order. Just a little device, unique
in its simplicity. One of those things
that makes a fellow say, ‘‘Well, why
didn’t I think of that? It’s so simple!”’

The bowl is of generous dimensions,
both in front and on the sides. This
curving outwards at the sides allows a
man to swing a tool 'way around without
being hampered in any way, and without

conducting the water on to the floor. 1t
is so big and deep that the water can’t be
sprinkled out all around the machine.
There is no slop with this wet grinder.

The bearings, like the rest of the ‘‘Chi-
cago” tools, are self-oiling and dirt- proof.
They are always oiled the right amount;
there is no drip nor working out of the
oil, and they need attention only at long
intervals. Three or four times a year
will keep them going perfectly.

A trueing device is located under the
rest, so that it is always ready and in
position when wanted.

The driving pulley is large and carries
an unusually wide belt. The counter-
shaft is the ‘‘Pullet;”’ pull the cord to
start or stop. This only needs to be
looked at once in a long while, too, and is
prompt and quiet in action.

Plenty of cast iron is used in the ma-
chine, so it is rigid and free from
vibration.

Now all these things are so, and can be
proven, if you wish to try. And don’t
you think the Chicago Wet Grinder is a
good looker?

We do.

An Improved

S there appears to be considerable
demand for a power hammer of
small size, to be actuated by steam

or compressed air, the American Engi-
neering Works, of Chicago, have de-
signed what they term a post hammer,
. which they are building in two sizes, 100
and 250 1bs. falling weight.

These hammers are ordinarily mounted
on wrought steel columns, but are
arranged for mounting on wooden posts
as well. The cost of the hammer is very
considerably less than the cost of other
forms of steam hammers with the same
capacity, the 100-pound size being capa-
ble of handling any work up to 2}{-inch
square or round, while the 250-pound
hammer will handle anything up to 3%-

Post Hammer.

inch square or round.

A special valve movement and treadle
for handling these hammersis so arranged
that a slight movement of thc treadle
causes the ram to rise to top of its stroke
and remain there for any length of time
desired, thus enabling the operator to
adjust any work or tools on the lower
die. If the treadle is then pressed down
to the limit, the ram will give a hard, full
blow, the same as a drop hammer; or, if
desired, the treadle can be pressed down
part way, when the hammer will give
repeated light or hard blows, as may be
required. The special valve gear permits
one man to easily handle the hammer for
drawing or regular forge work, or for die
work, similar to drop forgings.
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24-inch Chicago Wet Grinder.
(See page 12 for description.)
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MAMMOTH shipyard, to

employ 8,000 persons, is

to be erected at Sewell’s

Point, facing on Hamp-

ton Roads, and work is to

begin at once. The ship-
yard is to be in operation in a year, and
will have the largest dry dock in the
United States.

Motor vehicle manufacturers are to call
a convention of the trade at Chicago
Automobile show in February, to take
action toward the presentation of a bill in
Congress providing for an appropriation
of $20,000,000 toward a national highway.
The feature of the bill to be presented and
urged will be a proviso that the expense
of the proposed highway shall be shared
equally by the national government, the
state and the county.

The Southern railway will construct
one of the largest shop plants on the
great systemt at North Birmingham, a
suburb of Birmingham, and counstruction
work will begin at once. Plans have
been drawn for eight large brick*bunild-
ings, each 100 by 400 feet, and thirty-five
tracks of railway have been laid out.
The shops will build cars as well as repair
cars and engines for those divisions of the
road in that section of the South.

An entirely new thing in boat building
is in the course of construction at one of
the yards near St. Louis, Mo. It is a
boat which is designed to meet all the
requirements of traffic in both deep and
shoal water. The craft consists of two

- of their voyage.

hulls, one within the other, each forming
a perfect boat. The inner hull is of
much greater draft than the outer one,
and islowered for deep-water traffic. This
boat was especially designed for the trade
between the Beaumont oil fields and St.
Louis,

The Allis-Chalmers Company, Chicago,
is preparing to make a large addition
to its works at Elita avenue and the Mil-
waukee and St. Paul tracks. The addi-
tion will consist of a four-story machine
shop, 120x360 feet, of steel construction.

The applications and multiplications of
the various systems of wireless telegraphy
are increasing constantly. Press dis-
patches record performances of vessels
communicating with the land when from
100 to 1,000 miles out at sea, and many
steamship lines are about to equip all
their boats with wireless apparatus as a
result of recent experiments. This offers
a means of warning vessels of approach-
ing danger, as well as furnishing instruc-
tions to sailing masters after their ships
have left port, and before the conclusion
It has been demon-
strated also that inessages may be trans-
mitted to rapidly moving trains, with
practically no serious obstacle, and this
provides an additional safeguard to rail-
way travel. Among the other projected
applications of the wireless system is the
standardization of time for all boats in
the Atlantic, and also to keep in touch
with the fishermen off the Newfoundland
coast, who are ordinarily so entirely cut
off from communication with the rest of
the world in winter.









