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PREFACE TO FIRST EDITION.

In offering this book to the public, the author would state
that he has tried to select such uiatter as would

illustrate

the varied workings of difficult castings, and to offer i)rob-

lems for thought and study to practical moulders,
he has endeavored to

make

everj^thing plain

so that the beginner or apprentice can understand
as the practical moulder.

The

illustrations

in

shown

it

difficult

They

kinds of heavy castings.

as well

are from

drawings made by the author, and embrace almost

more

which

and practical,

are

all

the

chosen

because they involve some of the highest elements of the art
Pattern makers and foundry managers, in

of iron moulding.

considering the best method of making
refer to these pages,

where

it is

difficult castings,

hoped they

can

will find assistance

of such a nature as will often assist them in the manipulation of intricate jobs.

The

class

describes just

of

moulds

how each

also gives ideas

taken

for

illustration

special job can be

which may be applied

in

icell

not

only

moulded, but

a hundred and one

other forms and to various classes of work.

Also, the modes

presented for doing work will be acknowledged as mechanical

and progressive, and such as

in

many

cases present original

ideas of practical value for assisting the moulder to successfully

produce good, sound, clean castings.
lu

rKr.i-A(

iv

Tlio melting

<>f

inm

condensed ami simple
iiii|Hirtiinc-e

;

T.

is

TO riusT linnioN.
:i

in its

subject which will he fouml

treatment, although

and

management,

cuiK.)la

valualile

and practical ideas

its

will

the matter liere collected

lie

manager of

as a

of great

is

is

it

lieli«'%-ed

many

many

years'

dirived.

the result of

experience and practice, not ouly as a wt^rUingman

aho

is

and from the ample illustrated workings of the

foundry

All

it

(luite

foun«lrieH.

The

ahjiie, luit

author, having traveled

o\er ami been emi)loyed in different sections of this c<»untry,
has

an opportunity of obtaining a varied pracli<:d knowl-

litid

edge of the Amkkican Foindrt PnACxiCE.

The oKioiNAL
appeared

«>xpanded, and

is

some cases rewritten

for this book, in hopes

odc that requires somethinrj

nuisciilHr

force necessary to

Tlic tield for thivght

large

;

but they have beca

;

to the sub-

that other tradesmen will learn that the moulder's

and

trade

in

submitted have, to some exleut,

American M'ichinist

minds of practical men may give thought

that the
ject,

articles here

the

in

and

if

and shuly

the arithor, in

the HHACTicAX MACiiiNF.i;v
a class in

whom

hirjher

than the mere

pound sund.
in

foundry practice

is

very

presenting these pages before

MorLUKKS OF Amf.iuca,

he takes pride as a

lias

benefited

member and co-worker,

he will feel amply repaid for his labors.
Tiios.

Cleveland, ScptemUr,

1682.

D. West.

PREFACE TO SIXTH EDITION.

It will be seen by comparing this edition with previous
ones, that a thorough revision of the whole book has been

made, so as

to not only kce[)

it

up with whatever progress

there has been wrought in the branches of moulding of which
it

treats,

but also to have

it

as a

handbook

to the author's

second work, "Moulders' Text-Book," contents of which
are given at end of this book.

The

sales of both

works have exceeded the author's most

sanguine expectations

;

and the commendations they receive

from their readers make the author

feel

recompensed for the

arduous, study and labor spent in compiling the works.

Thanking the many that are so kindly advocating

their

value and introduction to the trade.

Yours

truly,

Thos. D. AVest.

Clevelaxd,

O.,

May,

1887.
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INTRODUCTION.

The Moulder and the Foundry.
THE MOULDER AND HIS TRADE.
Ask any mechanic what
greatest

amount

trade he thinks reqnires the

of mechanical ability

and he

will say his is

the one, and perhaps go on to state some of the fine points
If the moulder should be asked this
connected with it.
question, he would probably get excited over it, on account
of the low estimation in

The moulder's
all trades,

but

it

trade

which

may

his trade

is

held.

not be the most mechanical of

decidedly entitled to more respect and

is

Other tradesmen
it.
good moulder requires more
than the muscular force necessary for ramming sand an
idea that has been expressed time and again. The machinist
with a clean Monday suit on and a pair of calipers in his
hand ; the pattern-maker with his plug hat looking over
his drawings
the blacksmith making the sparks fly ; all
The position of a moulder
have a dignified appearance.
lying on his back under a cope, or on his belly ramming under
some pattern, is not suggestive of dignity. The general
impression is that the nicer the clotlies, the more mechanical

consideration than

is

must remember that

usually given

to be a

—

;

is

the trade.

The moulder with his black face and clothes, and surrounded by the usual appliances of a foundry, such as
1

Tin: Moi i.niiK ani»

2

lnicks.

l<i;iiii, tniiil.

jislics,

rorxDUY.

tiii;

straw, ho 1*80 manure, blacking', Band

from liaving
to put on
on some
rejiairs
or
out
for
laid
tlignity, when lie is i)ro.strate(l
sand hoap, caiisod l>y carrying hot iron or doing a heavy
Like a
feeding joh, it would i>e all knocked out of him.
man i)ickingui) hot iron, lie would be forced to lay it dowu

aii<l

a

(lav wash,

(li<^'nili('tl

liavi"

iiii^'lit

a runiantic, hut

Shoiihl

apiKarancc.

lie

is

far

attinijit

again.
It

this

is

trade in

and.

many ways we moulders

In

trade.

for the disrespect generally

tilanic

the

want of dignity attont a fijuniby that lowers the
estimation of many, and the iiKjuider will have

for other things than dignity to establish ii"si)eet for

to l(ml<
his

tlie

place, too

lirst

Our

many have no

our trade.

to

involved in

the

their recognition
tradi' is

one

ohanieal ability.

in

undersland the

moulders' art, or do anything to

by the mechanical world.

whieh there

To

is

lu fact, the author

ineehanieal ability required

moulder.

In

respect for themselves;

the second place, too few study to

in

priiiriiiles

compel

are as a elass to

shown

to

certainly display for rae-

knows

make

a

\)VO\e this to the world,

there

man

is

very great

a relinhle, good

and thereby command

respect for our trade, should be the aim of every mouliler.

How

sublime and grand

— the

is

the

structure

of

the

steam

The useful and
mighty jiower of machinery
ornamental castings used in all shapes and forms are made

engine

!

from pig iron and old scrap iron, and formed in sand. For
thought is of the work of the pattern-maker or
It is not till some scabs or sand-holes in the
the machinist.
Then
casting arc noticed that the moulder is mentioned.
what abuse the jioor moulder docs get!
All moulders are not thorough-jiaced; if they were, there
would not l)e half the trouble there is in getting good castings.
There is no trade that re(|uires more long-headed,
cautious and mechanical o])erations than that of the moulder.
all this, all

THE MOULDER AND HIS TRADE,

Why

is it

good and

that

all

made

3

foundry cannot be
machine, blackbecause the men and boys that

the castings

in a

jicrfect like the day's Avork of a

smith, or boiler shop

Is it

?

moulding are such as are rejected or not allowed to
learn other trades on account of being blockheads? If it were
possible that such was the case, it would then be reasonable
to say that should any other set of tradesmen have learned
moulding, bad. castings would never be seen. The moulder's
trade is learned by boys and men, the same as any other
trade, and foundry bosses are as good judges of character as
any other class of foremen. Few foundries would hire a boy
that wore kid gloves and a collar that holds his head up.
The boys are generally selected from sound and staunch
material.
Taking it for granted that as good and as smart
boys learn moulding as learn other trades, is it to be taken
for granted that they fail as a class when they become men ?
The more we think of the matter, the more it looks as if it
was the want of a knowledge of moulding more than the
lack of mechanical ability that causes all this trouble of bad
learn

This

casting.
failings,
it

article

not written to hide the moulder's

is

but to get at the truth, no matter where or

The moulder should admit

strikes.

a casting which he has had full

and materials
his

to

work

with,

it

whom

when he loses
control o/, and irroper tooU
is no more nor less than
that,

that caused the loss.
The
when he makes it the second time he gets a
The loss of a casting does not imply that the

ignorance or carelessness

proof

is

that

good one.
mouldei'

is

ignorant or

are often lost

from some

are a thousand-and-one

is

not a mechanic, since castings

There
insignificant cause.
ways of losing castings; and the
little,

moulder, when making the second casting, is nearly as
to have that bad, from some other cause; and the
moulder does not live who never lost a casting.
liable

Sometimes the excuses for bad castings are laughable.

nil;

4

Till'

one

^lory

liad

Moi

i,i)i;i:

.\Ni»

riii:

told of a nioulilrr wlio

is

— and,

when

roi Nintv.

made four

the forcinaii aski-d

liini

pieces

—everj

was tlie
one run out,

wliat

iiiallir, la- s.iid that oju- dropped, one iloj>])ed,
and that one was a '' waster/' Tlie boss told him to make
one more, as lie would like to know what would be the matter with the lifth one.
Ask any moulder if tiie bud casting
whieh he has made cannot be made good, and why it is bad,
and he will answer the first (piestion in the anirmative, and
have some excuse, instead of an answer, to the last one.
When a moulder loses a casting, it worries him. There is
no trade in which a man's peace of mind is kept so unsettled

as in tlie moulder's.

lie

is

always in a state of expectancy.

moulder when he is taking his casting out of the
hricks or sand, and with a hammer in his hand, he will look
for something that he does not want to find. Should anything
be seen that would make the casting bad, how soon the honest man's look of fear changes to despondency, or he shows
his character by throwing the hammer down and stalking
around the shop with a look of indifference, as much as to
Look

at a

say that he was not responsible

or he will seek consolation
;
by laying the blame on some poor helper core-maker, or
on some moulder that worked with him. It takes a moulder

that

is

a sweet talker to get out of the blame for a bad cast-

when he knows

there was no one to l)lame but himself.
Losing castings with one moulder is a frequent occurrence,
while another will be noted for success.
This success may
ing,

continue a long time, on the strength of which he

Avill

get

and some day, to his sorrow, he has a bad <;asti ng.
He makes it over again, guarding with the greatest of care
theeondititxis that caused the first one to be bad, and his
mind l)eing riveted to this point, ho neglects others, and the
second casting goes the way of the first. If now he has not a
well-lialanced mind he may lose almost every casting he tries
to make, and it is not till he makes an effort to overcome his
careless,

THE MOULDER AND HIS TRADE.

5

nervousness and lack of confidence, that he will be able to

make

a reliable mould.

A casting

made by a half-drunken moulder would be more
good than one made by a nervous moulder.
Any moulder when starting on a large responsible mould
should have a clear head, so as to master the job with his
brains before he puts his muscular forces to work. This will
give him confidence, which along with a good mechanical
judgment is a very essential feature in making good castings.
About the best proof that moulding is a trade that requires the
best of physical and mental jiower, is to notice the moulder
when his castings come out all right, and likewise when they
In looking at a bad casting, the question is always
arc bad.
asked, What made it bad ? Sucli a question implies that the
cause is not apparent, but that it needs investigation.
The blacksmitli when forging his iron into any shape with
his hammer, can, the same as the machinist or pattern-maker,
see the effect of every movement he makes as being a move
towards the end. Should any part not be done right, it will
be visible to the eye, and the little mistakes can be remedied
without waiting till the whole job is completed.
Moulding is like to a man fishing, he cannot see what he
will get until it is out of the water; and he may spend all day
working hard to catch something, which when brought to
light will be a worthless minnow.
The ramming of sand is what any one having the necessary strength can do ; but the liglit or heavy ramming required on the different sections of a mould, demands something more than strength and stupidncss. The motion of tiie
likely to be

rammer

is

visible,

the result of the

ramming

is

invisi-

ble.

A moulder may work from one day up to one or two months
on a job, and every night when he goes home he feels anxious to know the result of his day's work.
There are often

6
ti

Tin;

UK'S will-

1 1

only sec or

Often
of

a

Moi

i.hii;

moulder would

know

.\Ni» nil;

ioinukv.

forfeit his day's \va;;es

if

he could

the result.

thiii<,'s ha|i])eti

to castin^rs that will

puz/Je the

bc.-t

moulders to falhoiu, and which, when found out, involve

some
very

eliemieal or scicntilic
i)r«)ud in

talking alxjut.

[n iiici|)ic

llial

iianietl

nit'ii

are

LEARNING THE MOULDER

S

TRADE.

LEARNING THE MOULDER'S TRADE.
When

a young

man

starts out to learn the moulder's

trade, about the first thing he does

is

to get a trowel, stick

He comes to
with a cigar in his mouth, and his
This
talk is about anything rather than what he is doing.
is not the case with all beginners, but it is true of the
Once in a while a young man who has
majority of them.
more sense and less conceit, instead of calling himself a
moulder takes every opportunity to make himself one. He
is careful not to give offense by speaking slightingly of
work he knows nothing of, and at once makes friends of
He may Avear good
those Avhose skill he may profit by.
clothes, and perhaps smoke a cigar, but there are different
ways of doing such things. Instead of spending his evenings around saloons, he may be found a member of some
debating society, discussing the elements of pig iron, or he
is home making a drawing representing
the way some
moulder is making a difficult casting, Avhich drawing he
it

in his pocket,

and

call

himself a moulder.

his woi'k finely dressed,

When a moulder loses
a casting he will note the cause and profit thereby, and
will preserve for future reference.

when he

loses a casting himself, he will welcome and profit
by any advice or assistance in order that the next one may
be good. At his work he will be diligent and careful, and
always ready to give a *'lift" or help any one that is

in trouble.

He

always aims to
first

one.

He

is

not afraid of

make

asking questions,

and

the second casting better than the

will be patient,

and not be looking

for the

S

M<M

Tin:

f<»trm;in In ;:i\r liim
ing'.

\\

own

Ins

his

own

These

\\>>\\^

lien lie iKiritiws

never

lias

ioinkuy.

TMi;

ciipalilc of

lie is lint

lliiit

tnol

:i

il

tools lie wiliiiiL'lv Icixls

He

|)lace.

\M»

i.iii;i{

is

sure to

ami keeps

nimli to

s.iy,

l)c

execut-

and

relurru'(l,

tlieni

clean and in

and attends

strictly to

l)usiness.

man

((ualilications in a youn;,'

will

make

friends,

The greater part
without which his j)rogress will he slow.
We arc inof our knowledge is obtained from others.
dehted

to

thousands of

peojile fur

what we know of the

moulder's trade.

Some beginners
that the boss

will say that

giving

is

it

all

tlicy

to

do not get any show

others.

It

is

hard

;

for

Very often apjn'cnan outsider to pass an opinion on this.
arc capable of
thinking
they
ability,
tlieir
overrate
tices
would only lose if given them to do.
young men, and, in fact, of the
human race generally, to think they can do things they see

taking work that
It

is

others doing.
us,"

tliey

a great failing of

If

we would,

we could only

many

in

cases,

'*

see ourselves as others sec

he more contented in our

situations.
It is often the case that

a

worthy ap]irentice

is

not ad-

vanced as he should be, on account of some ])rcjudice, or,
sometimes, an estaldished princii)le of kcejiing the boy down.
A young man should find out the character of the establishment before he makes an agreement to Icarnthc trade there.
A shop that makes a specialty of two or three different kinds

no place to learn the moulder's trade. Try
good jobbing or steam engine foundry
such shops as these generally have all the science of the art
of moulding i)raeticed in them, and in such shops, should
the foivnian feel inclined to keep a beginner on one job all

of casting,

and get

is

a start in a

;

lu' could very seldom do so.
Of course lie can
keep changing you from one inferior job to another, and

the time,

should you see

all

the ajiprentices treated in a similar

man-

LEARNING THE MOULDERS TRADE.
ner,

not of

it is

you

much

use to ask to be advanced.

going ahead,

9

But,

you are sure the fault
is not yours) in a polite manner ask to be tried on better
work.
Whether the answer is favorable or not, continue
on with your work, doing the best you can, for, if the foreman will not reward any merit that you may possess, you will
be noticed by some one, sooner or later, wlio will recommend
and advance you.
Under any circumstances, faWifully serve your time, then
leave and go to some other sho]), wherever you can get a
sliould

see others

(if

job.

You may
ticed there

find quite different plans for
;

making work

prac-

but, with a good mechanical judgment, you will

The first day in a new shop is always
have seen men, who have worked the most of
their lives in the shop where they served their time, and in
which they had the leading work, and were reckoned good
mechanics, start in a strange shop and be so nervous and
simple in their actions that the old hands would question
their being moulders.
As a general thing, the class of men who laugh at a
moulder in a strange shop are the narrow-minded ones wlio,
having had experience several times over with every piece
made, have forgotten their own failures in working up to
get along

all right.

the worst.

I

their present knowledge.

A man

of

On

good sense, and who

is

guilty of such actions.

a thorough mechajiic, will not be

the conli'ary he will show the stranger where he will find

the flask needed,

and

will

tell

him

if

there has been any

trouble in the previous moulding of the job; he will

him where there
tliing that

show

are gaggers hidden, and, in fact, do every-

he can to

assist

him.

Should he have any idea

of opposition, he will wait until the stranger has got a fair

run of the

sho])'s

tools

manly and even race
1*

and ways, when

to see

who

is

it

would be a more

the best mechanic.

Tin: moii.ium:
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A

am>

tiik

foindky.

kiKiwlcfl^ri' of llio moulder's tra<k' cannot be
any onr ylinj), nor is it a n\^n that a moulder
tlioruuj,dily understands his trade because he has worked in
lie can see how things are done
a great many foundries,
by travelin;:, hut the class of work that would advance and
Go into
instruct him is hardly ever given him to make.
any foundry and ask how long the men that are working on
tli(»i«)ii;,fh

loarnctl

in

good jobs have been there, and the answer will generally be,
from six months up to u lifetime. A stranger must stay
long enough in a shoj) to show some merit before a practical
foreman will trust him with rcsponsil)lc work.
A young man traveling to advance himself should, when
])0sslble, engage only in the best shops to be found, and
After thus
Ihere he should stay at least f..r one year.
working for ten years in as many different shops, he can
blame no one bnt himself if he is not a good, i)ractical moulder, able to make almost anything in the branches that he
lias practiced.

moulders are very scarce, as such
own iron, and making
any castings that come along, in loam, dry sand, or green

Thorough,

men must

first-class

be cajiable of melting their

sand.
It

very seldom that the three branches are learned, or

is

practiced,

by one man, one reason being that most large

shops generally have work enough to kec}) a constant
ber of

men working

Another reason

is

num-

steadily in each of the three branches.

that

it is

a

little

too

much

fur

most men

to practically master.

A man may be good on green sand, and ])erhaps fair on
dry sand and loam, or all right on loam and dry sand, yet in
green sand not amount to much.
There are two ways of learning the moulder's trade one
do as you see other x do. and the other is to know the
;

is

reason,

why yon

do

so.

Moulders very seldom ask them-

LEARNING THE MOULDER's TRADE.
selves:

Why

such a thing done in order to have the cast-

is

ing a good one

11

They

?

are told

it

is

to be done; they do

it,

and there let the matter end.
There is a principle and a cause involved in almost everything that is done to make castings successfully, and he is
the farthest advanced in the art of moulding who has made

them the
and
It

study, so as to thoroughly understand the cause

effect of

what he

does.

articles for apprentices.

one

me that I should write a few
Webster says that an apprentice is

has been suggested to
that

trades

bound

is

may

to

another to learn a trade.

Some

be learned during the allotted time of three

or four years, but for a

apprenticeship

is

young man

to think that

when

his

served he has learned the moulder's trade

assuming too much. A moulder is an apprentice as long
he lives, as there is not a day that passes that something
cannot be learned. Whenever any man gets to thinking
that he knows it all, or that he cannot learn any more, he
should stop working.
He will never be a success. Writing
to give information to a beginner may sometimes be well
enough, but the beginner must first see some bad results of
something that he has done, in order to fully understand his
is

as

trade.

The

first

year of a beginner's time

You may

is

always more or less

him what to do
and how to do it, but he must have practice before, as a
general thing, any information that may be given to him is
of a loss to his employers.

tell

fully understood, or its A'alue comjirehended.

Articles are

when the author ought really
he intended them more for what might be

often written for apprentices,
to

admit that

men, and that he assumed the simpler title
and criticism. Such authors should let
their writings be for the old as well as the young, for there
are none of us so old that we cannot learn.
called practical

to cut off censure

Tin:

li

A

iH'^^iiiiuT in

al)Ii'
.«^ho)»,

MdiMnnj and
one

.<l)()j)

inforniution lo an

could very often

olil

i-xporicnccil

anil as for a knowliMl^'c of

.-omc valu-

f^'ivc

in

l)uncl

another

the iirinciples or umni])ula-

tions of tlu' niitnldcr's trade, tlieiv

new ones

rorNDiiv.

tjii:

ai'c

that reijuire to uudurstaud

as

many

them

old

better.

handa as
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BUILDING A FOUNDRY.
When

man

about to construct a foundry, he cannot
Let him make lines
and rub them out again until he gets something that fills his
ideas
then make three or four tracijigs, and submit them
a

is

give the matter too close attention.

;

to as

many

different practical

foundrymen, with the request

them they

that they find all the fault with

Then, with

a

mind unprejudiced,

opinions, and adopt whatever

is

possibly can.

him consider their
This i)lan, if adopted

let

good.

by men not experienced in foundr}' practice, should result
giving them a well-arranged shop.

in

The idea that should be prominent is that the plan of a
foundry should be decided upon from a consideration of the
particular class of

work

for

which

it is

to be used,

and other

controlling circumstances, such as the general character of

the land, the position of a railroad, river, lakes, streets,
etc., etc.

To attempt to show a plan for the construction of a
foundry that should be of anything like general use in
building would be foolish, since scarcely any two foundries
ought to be built alike. The fact that there are so many
unhandy foundries

is

not always evidence that the designer

was in fault since, considering the location of other buildings, and circumstances over which he had no control,
he may have done the best that could have been done.
There is one thing, however, builders or designers are
greatly to be blamed for, and that is for not providing for
;

eulargement.

avd

Tin: Moii,T)i:u

It

one oven,

The

is

rorxnuY.

business or capital to start with, the

If tluTi' is not iimcli

stnull shop, havin*,'

Tin:

only one cupola, one crane, one

not the building

tluit

should be

and

jiit,

made on

i)aper.

proprietor or desi;j^ner should take into consideration

his available

ground-room, and then nuike a drawing or

j»lan

were going to build the largest sho]) that could
possibly be eonstructe(l on the grounds. If there is room for

as

if

three

III'

or

four cuj)olas,

couple of

a

air-furnaces,

five

or

mimber of different-sized pits, and several good
ovens, let them all be carefully located on the large plan or
drawing. When the drawing is com])leted, let him consider
six cranes, a

what portion
cheapest for

of

him

his

large

Avould

shoj)

be the best and

to construct, w'ith the capital

to invest in his enter])rise to start with.

he can afford

Then, when his

business increases, and he wants another crane, cupola, pit,
or oven, he will only have to look at

and there are

larger, the builder can find

work

iiis

original drawings,

When

he builds his shop
studdings, bolts, or broken brick-

them.

])laces for

to securely fasten the extension to.

is not intended that the reader shall take the word
" extension " to mean the usual kind of extensions that are
added to foundries, such as "dog houses," "pigeon holes,"
etc., and which, wherever seen attached to the main shop,
are sure signs that extension was never thought of, or
])rovided for, when the main building was first ]ilanned.
There is no intention in this to show how to build fine,
lari:e shoj)s, luit rather to show to the man of small capital
that before he starts to lay out his money he may, to a great
extent, by careful study and management, make his little
enterjirise a running success.
Many a man has failed for

It

Jo

want of iudrrment in the

beiiinnincr.
o
o

There are two things that are connected with every enterprise. One is the advantage and the other the disadvantage.

When

a

man

does not see

l/ofh, it

is

evidence that he

luis

BUILDING A FOUNDRY.
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A man who

not deeply investigated the subject.

takes

every element and business point separately, and thoroughly

them, not only can know what is best for him to do,
be inspired Avitli such confidence and energy that
the word " failure " would have to be printed in larger type
than is yet used for him to see it.
In building a foundry, the shop should be built high.
The medium height for shops that do crane-work is about
twenty feet. This measurement is from the floor to the

dissects

])ut will

large girders, or beams, that the top of the crane

is

held by.

any foundry should be built high, so as to give
plenty of space for the gas, smoke, and steam (which is
always generated at casting time) to rise up over the men's
heads.
To carry hot iron through a dense fog of gas,
smoke, and steam is a duty that is not only unpleasant, but
has been the means of many workmen getting badly burned.
The next jjoint, and one of great importance, is to have
the shop constructed so that plenty of light will be admitted
from the roof, as well as from the sides. A dark foundry
In

is

fact,

not only disagreeable to Avork

rough and poor castings.
getting out

A

work

in,

but

is

the cause of

It is also a great

many

drawback in

fast.

heavy work, cannot be
which the
large castings are delivered, should not be less than fourteen
It is best to have the doors
feet wide and ten feet high.
hung by weights, so they will slide up and down. Doors
that open out or in, or that run backward and forward
foundry that

too strong.

The

is

built for large,

doors, or openings, through

on sheaves, are always more or

less in

the way.

Doors,

when

shop so that
when opened the dust cannot be blown on the moulder
or his mould, as it is not only disagreeable but it hinders
him from doing his work.
Cupolas should be built in that part of the shop in which
it is

possible, should be placed in a part of the

K;

!

till'

only

Mill

I

tlin'i'.-

liir;,^'

kIhi|) is

II

ale

u.sotl

I

hi

i;

A \

111

Ii

f^iliialcti,

I.

I

<»l

X|»UV.

^^ciuTally

as

for a road or ^Miigway.

tlii.s

])iirt

of a

Placing doors and

cupolas near together utilizes room, as the room for several
This plan
fi'ct arouiKJ a eujiohi is not used for moulding.
also

the dirt and dust from the doors and cupola
and the moulding room, destroyed for (»iie, will

keej)S

together,

answer the purpose of tiie other.
l.Dain and dry sand moulding should be kejjt in a ]»ait
of the shop distinct and away from the green sand floors
or moulding room, as the dirt and mess that pieces of brick,

mud,

straw, cinders, etc.,

make

arc very disagreeable,

The

hindrance to the green sand moulder.

shop for loam and dry sand work

is

liest

at one end,

and a

part of the

and near the

ovens.

The ovens should l)e located in the part of the shop where
is not miuh traveling done, either by cranes and cart-

there

age, or foot travel

;

oven carriages run

where the railway tracks that the
and out on, will take uj) the least

also
in

valuable room.

Large and small
in,

ramming up moulds

pits for casting, or

should be as handy and as near as

]H)ssible to

the loam-

work.

When

air furnaces are required, they

should be located as

near as they can be to the loam-work, and where there will
be nothing in the way of delivering heavy or large scrap
ir(»n to charge them u\) with.
They should be built up
enough above the level of the foundry floor so that the tap]>ing hole will be from tliree to four feet above the floor, in
order to admit the })ouring of moulds direct from the furnace, or to have the lifpiid iron first run into a large basin
or ladle, licdii which
is admitted into the mould.
Every well-regulated foundry should have good facilities
it,

for

cleaning

cleaned

in

castings,

which, when

an adjoining n»om, so that

should be
moulders will not

jiossible,
tlie

BUILDING A FOUNDRY.
be hindered from

tlieir

ing out for flying
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work by waithig foy a crane, b)okand giving orders for

iron cliippings,

hoisting and lowering the crane, that cannot be lieard on
account of the noise.
A narrow or wide track can be laid between the casting
and cleaning shops, and as soon as the heavy castings are
hoisted out of their moulds, they can be loaded on a car and

run into the cleaning department, in which there should be
them * In the cleaning room there can
be tumbling-barrels and vitriol-tubs for the cleaning of small
a crane for handling

castings.

Shops that do heavy and light work should have the light
in parts of tlie shop entirely separated from the
heavy floors, for the reason that grades of sand better adapted for each class of work can then be used, and the work
done to pay better. The portion of the building to be used
for the moulding of heavy castings should be constructed

work done

with a view to strength, while the portion for the light castings can be constructed

more cheaply.

In selecting ground to build on, there should be three or
four wells or holes dug to see if it is subject to dampness or

Should there be water found at the depth of

water.

eight feet, the position should be rejected

foundry

is

—that

six to

is, if

the

to be constructed for a heavy line of casting that

bedding in the floor, or should pits be required.
planning a shop, there should be jilenty of time

will require

When

taken before
struction.

it

is

let

pass into the builder's

Hasty planning

is

hand

for con-

likely to be sooner or later re-

gretted.
*

A plan of a

very useful car

is

shown on

p. 2:31,

Vol.

II.

Green Sand Moulding

MOULDING AND CASTING FLY-WHEELS.
The

engravings herewith sliown represent different plans

moulding fly-wheels. The lower cut is a
wheel that had a full pattern for the arms and hub, the rim
being swept out. For forming the cope part of the rim
there were wooden segments, R, used. A straight sweep which
formed the joint, also struck or marked on the joint a true
circle to set the segments by.
The reasons for using the
of sweeping and

wooden segments was that the wheel was quite a heavy one,
and if the moulder did not gagger it well the cope would be
likely to draw down.
When gaggers are set on the sand-bed or mound, they
will generally show their prints, so as to require knocking
back, which,

when

there

is

a large cope surface, or a large

numl^ers of gaggers, requires considerable time and
Besides this,
gaggers, as

it

it

is

lal^or.

not always a safe plan to knock back

will generally loosen

them, thereby causing

trouble.

Some moulders ram up
mould with

tlienij

make

tlieir

hills and hollows for a guide
on by, instead of shakes or pins.
19

they intended to use the
close the cope

marking the
mould look as if

large copes without

while others

to

20
III

st;ii"t iliLT

made, the

is

s\ni» yoriiu

(;i(i;i;n

was

lliis

'•

III' III

M

liis

the

\v

>\rier

tiie

lire],

;i

ami

set,

iisiii<f

alius and

j^OKK

I

,'^\V('('|),

lialf-lnil)

tnicaiid \v\v\,

in

sweep.

I

f^cat

a liaif-wiu'i'l,

was lirddcd
liif

i

s|mih1Ii'

sc

and

coke

«

null

tlircr-ariii

r lied

Ab

]tattc'rn

for a guide tlie faces of

lialf-liul)

the outside or rim w.is lannneil np,

(tr

attaclKMl.

/>'.

;:fter

were bedded

in,

some might

"wlial

an oiM plan. Inslcid of ramming tlie rim, or outside,
purpose of forming a surfaee to ram up tlie cope

lliink

for the

lip.

on of

all

the eope

eommon
is lifted

when

ram

form
was

order to

it

up again

bottom of the rim, the following

the sides and

The

ado])ted.

sand, Avhich lias to be shoveled out
off. in

to

])lan

of this plan not only saved the

ado])tion

extra work of lamniing u[) a large hole twice, but also gave

mould than could be formed Avhere there is only
work with.
In first starting to ram up this rim surface, the sweep is
set to the right ])Osition, and common sand is rammed up
a

more

solid

the sweei) to

incli of the bottom
face of the
then well vented with a large wire,
after which the vent-holes are stojiped u\) on the surFacing
face, to })ievent loose sand from tilling them up.

about one

within

solid

sweep.

This bed

sand

now shoveled on up

is

])rojecting

rim, on

is

out 2"

on

to the

each side

the outside of which

The

sweej)

level

all

having

l)een

height of

common

raised

about 4",

width of the
sand is shoveled.

over the

u]),

around, after which this

this

course

is made
rammed the

sand
is

moulder Avould ram any course of sand for a
The sweej) is again raised u]), and another
course of facing and common sand shoveled around it,
the rim being all facing sand, with the common sand

same

as a

heavy casting.

outside for a l)acking.

This

is

repeated until the hole

is

rammed u]) high enough for a straight sweep, which is
now screwed to the piece of Ijoiler })late P, for sweeping
(ilV

the joints.

MOULrtlNG

f
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J'0»

tf

'i/6'

«>

6

AND CASTING FLY WHERLS.

21

;
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22
Afti-r

joint.s

till-

arc

made and

rim sweep

lifted oil, llio

SAM) MOILDIN*!.

is

tlu-

set hack

nuiiiiicd

c-opc

.imi

a-xaiii

up and

the rim of

then swept as follows
shoveled out within one inch of each side
of the rim and within al)Oiit two inches of the bottom. (This
sand being all facing is wheeled to the facing boxes and used
the wheel

is

The sand

The sweep

work.)
is

any other lieavy

for another wheel, or for

again

rim

:

is lirst

is

now lowered inch by inch

swe])t out as wanted.

class of

until the

In order to properly divide

thcAvheel for a half one, a long straight edge

is

used, having

a half circle the size of the spindle cut into it, which being
placed against the spindle, a half-wheel is then marked off,

and wooden blocks the shape

of the rim, having })rints for

tlic bed and the
wooden arms, end-blocks,
and half-hub pattern are now drawn, and the whole mould is
sleeked and finished uj).

sha})ed cores like V,

ends

(if

the

I'iiu

J\ are then placed on

i-amnied up.

Tlie

Tlie castings are jioured by gates underneatli the rim, as

shown.*

The

second, or middle cut shows another })lan of swec])-

ing up fly-wheels.

The common plan

of covering over large

by using segments of cores, as shown at W;
or sometimes loam rings or plates cast with prickers on
them, and then filled and swept off with loam, are used.
fly-wheel rims

When

is

the oven

narrow to dry these covering rings or
two half -circles, so as to be admitted
The i)lan here shown is to cover the rim
as it is being rammed up, which is done as

is

too

plates, they are cast in

into the oven.

with green san<l
follows

The

:

level

bed, Y,

is

made

first

ring rim i)attern, D, which

is

aiul

then the segment

attached to an arm as shown,

set on the bed.
After the cores for forming the
arms and hub (as shown on the o])])ositc side) are set
is

the

rest of

the

inside

of

the

wheel

* Tlie utility of umlerueatli pouring gates

Vol.

II.

is

is

swept up.

The

described on p. 117.

MOULDING AND CASTING FLY-WHEELS.
arm that
the plan,

attached to the segment rim, sliown at

is

is

2'3

tlien

taken

off,

the segment rim

is

F

on

set back,

the outside and top of the rim is
rammed
and the segment pattern having a slight draft to
it, is, when ready,
drawn out around endways.
The
moulder can now look into the rim mould, to see

and

iij),

that

everything

is

After

right.

all

this

replace

the

pattern or segment, inserting one end into the end of the
mould 2" or 3", and ram up and finish another segment.

Repeat this operation

until

the

whole rim

is

rammed

lip.

segment, the moulder may ask
This is done by having a
covering core to close up the last segment, or by having
a cast-iron flask as shown at A, one end of which is rammed
In

how

ramming up the

the pattern

is

last

got out.

up, and then the pattern
flask.

When

is

moved back after lifting off the
is rammed.
The whole

replaced the other end

rammed up at once if there was another piece
segment pattern used. For rodding over the top of the
rim, which must be done in a reliable manner, there are
cast-iron frames used, as sliown at X.
After these frames
are Avell bedded on, and about 4" or 5" of sand rammed over
them, there are some pigs bedded on to hold it down, as
shown at H, the pigs being put on before the pattern is
drawn.
This segment pattern could be improved and made to draw
out endways easier by having it cut like two wedges, as shown
at K.
For the benefit of moulders that may be afraid to try the
plan, I would say that I am acquainted with one foundry
where nearly all wheels are made in this way, Avitli good
flask could be

of

success.

The upper cut shows the process of moulding fly-wheels
having wrought iron arms ; also for forming cast-iron arms

fJRKKX SAN

^4

.MOII.ItlNO.

It

Tliivin^ a full jtalU-i-n for tlu' ann'^ and liiib ;
witli cores.
and liy-whec'ls cast uiie-lialf at a time. In mould in;; wht-ida
having wrought iion arms, it is generally known that the
rim is east sejiarately and first, and that the linl» is east after
SliouM
liie rim iseold, or has shrunk altout all it wdi shrink.
iron
h;i\c
hiil)
lini
anus
the
and
wrought
having
awheel
dill'erence
only
the
wouhl
noi
he
same
time,
there
the
east at
of the shrinkage of the rim and huh to contend with, hut

also the expansion of the wrought-iron arms, for as soon as

the mould
ti

is

poured, the arms will

commence to expand. In
commence to contract.

short time the rim and luih will

The rim being much

larger than the hub, its contraction

be scTcral times greater, and with the expansion, or noncontraction of the arms, the inexperienced moulder will he
will

able to see
it at

what the

the time he

Avill

result

would

be.

find the next

If

he does not think of

morning the rim cracked

or broken.

For wheels
be made with
as shown at

Avith

hubs over 12" diameter, the arms should

a taper on the ends that are cast into the hub,

This taper can be swaged on by the
turned on by the machinist. For large
wheels having a hub over 24" diameter, it is better
to have the taper turned, as they will then be sure to

blacksmith,

have

a

>S'.

or

true

smooth

taper,

contracts will have a better

Avhich

the

hub

chance to pull

in

when

it

away

or

from.

For very large liubs it is best to have key cores set in at
the end of the arms, as shown at jY, as they can be made
the first being, that should the
to answer two iniriwses
the contraction of the hub
regards
moulder not feel safe as
freeing itself from the arms, the key cores can be dug out,
and iron keys driven in to force the arms outward this
being done while the easting is yet red hot. When the
casting is cold, should the machinist find that the arms are
;

;
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he can drive in permanent keys to hold the hub firm
This class of hubs should always be poured with
iron not too hot, and the moulding of them should be done

loose,

and

stiff.

Avith the greatest of caution.

Before the hubs are cast, or the center core set, the rim
should be tested with a pair of trammels, or with a sweep
attached to the spindle, to see if the wheel has contracted
evenly

all

around.

much, that in

I

have seen wheels drawn out of true so

setting the center core in the hub,

it

had

to

|''

out of the center, in order that the hole could
be bored true with the rim.
be set over

class of wheels are moulded without having a
pattern to work with, the rim can be swept out, or
formed with a segment, and the projections
can

AVhen this

full

EE

be formed in cores

have a

At

full

making

or

but for moulding the hub

it is

better to

pattern to work with.

M M,

iron arms.

;

is shown a plan for making
The wooden arms shown are

cores to

form

cast-

for the purpose of

moulding wheels that are covered entirely with a
and illustrated

cope, having the rim swept out as described

by the lower cut.
Very often large wheels are cast in halves, having chipping
or planing pieces cast on, so as to allow

them

to be fitted

Without exj)erience in making such wheels, it is
often found that when it comes to putting them together
they will meet at the hub leaving the rim open as shown
Chipping off the hub to bring the rim together will
at T.
often make the wheel out of round, to avoid which the rim
should be moulded so as to project from V' to f' beyond the

together.

face of the hub.

V F shows the general

plan for coring and casting half
Sometimes for heavy wheels there are lugs cast

fly-wheels.

on the inside of the rim,
connection with keyed irons.
3

so

that bolts can be

made

in

(iltEKN SAXI) MOri.DINC.

26
Ill

iii(tiil(lin,i(

fly-wliet'ls

there

is

not always the attention

and
good moulder will take jw mueli
pride in trying to make a wheel that will run true and even,
as he will to have a smooth solid casting.

givi'ii

that sliouUl be in regard to liaving the faces true

the rim an exact circle.

A
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SURFACE AND BOTTOM OF GREEN SAND
MOULDS.
There

is no part of a mould that requires more precauand judgment, coupled with a knowledge of thorough
;)ractice, on the j^art of a moulder, to insure a first-class
casting, then ramming the surface and bottom of a mould,
md there is no other part of a mould that moulders have
io many different ways of handling.
Take, for example,
ilmost any j)attern, and give it to a moulder to bed it in the
and after which take it to another shop, and try a second

tion

;

iioulder (being sure that he did not

know how the

first

uan handled it in moulding), and so on until six or seven
hops have been visited, and you need not be surj)rised that
ach moulder, who considers himself a good workman, has
different way of performing his work.
A few will handle
he job understanding why they do certain things, while the
est will follow a series of details which has been simply taught
hem. The latter is a class which will have many superlatural, profound, and flimsy excuses for bad work. Moulders
.

requently entertain the idea that the heavier the casting,
he harder should be the surface of the mould, but in

my

There are light large
astings made which require the surface and bottom of the

iractice this

has proven erroneous.

be very hard, so as to resist destruction threatened
y the sudden head or pressure caused by fast pouring of
If the beds of some solid heavy castings
he molten iron.
i^ere made so hard, the moulds would be liable to be blown
iiould to

OUF-EK SAXI) MOn.DIN'O,
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;ill

pieces, so tlml

f«)

eastin^f

l)eiii<]^

instead of the soliditv, or wei^dit of a

a rule for the lianlness of the inoiihl,

it

is

to consider the time it takes to

have a head or jtressure on the surface of the mould during the process of
]iouring.
It is very easy to control the liardness of the bed
of a mould that can be formed with straiglit edges, but the
l)etti'r

process of bedding a i)attern in the sand by

ramming

the

sand under it is more ditiicult, and requires more time.
Some moulders will take almost any pattern, and bed it in
the sand

l)y

digging out a

two feet of loose sand.
pound it down into the
enougli.

liole

and shoveling

from one

in

to

They then take the pattern and
soft sand, until

This way of bedding a

they think

])attern

is

very poor one, and sliould be forludden, as

shops that desire to insure good work.
a pattern also causes the bottom

it

solid

a quick but
it

is

in

some

This way of bedding

and surface

of a

mould

to

be exactly the reverse of what they should be, for the reason

down the pattern makes the surface of tlie
mould hard, leaving the sand soft under it, so that when
AVhen
tlie iron first enters the mould it Ijubbles and scal>s.
a heavier jiressure of molten iron comes upon the mould, it
tvill cause the soft sand below to give way more in the
middle than at the outside edges, so that when the casting
is taken from the sand it is apt to be both swollen and

that rapping

scal)bed.

to be

In moulding, the under portion of a bed requires

rammed good and

solid

the more strain to be resisted,
more solid should this j)ortion
formed with straight edges, it
;

or the heavier the casting, the

If the bed is
be rammed.
can be rammed solid up to within three-quarters of an incli
After this the surfacing sand
of the top, then well vented.
should be i)ut on, and linished by ra])ping it down witli a
straight edge, or going over it lightly and evenly with a

butt rammer.

when

This surface sand should be
mould it will remain

the iron enters the

soft, so that
still,

and not

SURFACE AND BOTTOM OF OIIEEN SAND MOULDS.
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at the bottom,

For coped moulds
it is

tliat liavc
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a large surface

a very exceptional case that requires the

surface sand to be any harder for a light casting than for a

heavy one. Making castings by rolling tiie pattern over in
flasks, to form the bottom part of a mould, does not require
the mechanical skill or experience required to bed in a pattern,

and the manipulations are

the surface and bottom

jjart of

and simpler in getting
mould to right conditions

easier

a

by rolling over and then bedding in but as circumstances
and shop customs more or less control the matter of rolling
over a pattern or bedding in, men, to be good green sand
moulders, should be just as able to successfully make a good
smooth casting by bedding in as by rolling over,*
;

* Valuable notes

on

p. 14G,

Vol. II.

upon "rolling over" and "bedding in" are given
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MOULDINU LAKCK AMJ SMALL
When

making

I'L

I.LKVS.

pulleys of various sizes, a shoj) should be

with as good patterns and rigging as possible. In
making small pulleys, the work he can do in a day d('j)ends
more upon the convenience of the rigging than upon the
su])plied

man.
terns

;

In moulding large pulleys some firms have full patbut for a special size, or when there is only one or a

few to make, the sweep and core-box are used to save patternmaking. For very large pulleys with double arms these are
necessary.

cut on page 35, showing sweeps, brick-work, aiul half
section of mould, having two sets of arms formed with dry

The

sand cores, represents different modes of sweei)ing or mouldliy the use of this rigging, pulleys from live to
ing i)ulley.s.

twenty feet diameter, and of any width of face required, can
be moulded. For forming he outside face, there are two ways
shown. One is by using tlie sweep. X. and the other by
using a segment, the elevation of which, and a liook for
drawing the pattern, are shown at B. With this segment
the outside can be moulded either in green or dry sand. To
mould with dry sand there would be required an iron bottom ring and cheeks, or side flasks. After it is all rammed,
hoist the outside off by handles on the bottom ring, or plate.
The mould can then be blacked and run into the oven to
dry.
The sweep can be used either for green or dry
sand, as well as for loam.
If the mould is swept up with
i

loam, or dry sand,

it

is

better

if

possible to hoist

should the oven not be large enough,

it

off,

and

could be drying on
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the floor while the inside of the pulley is being moulded.
shows the stakes driven down alongside of each handle to
guide the outside off and on. The four plates, one of which is
shown under the lifting-ring, are to insure a good bearing for
the outside to rest on, should the sand joint be disturbed by

walking on, or otherwise, when sweeping the inside.
When sweeping with green sand, a hole is dug in the floor
to about the depth of face required, and a wooden curb, or a
piece of boiler iron, is used as a support for ramming the
sand against, so as to make it solid. After this the sweep
can be worked around to form a true face, which can be

made crowning

or straight as desired.

When

swept up with loam, the outside of the pulley can
be made smooth and true, so as to save turning up in the
machine shoj), if so desired. For very large pulleys this is
worthy of consideration.
When moulding the inside of a pulley, the same principle
The
is involved, whether there are one or two sets of arras.
double sets make the moulding more complicated and risky,
but in the hands of a good moulder there is little danger.
There are two ways of making arms ; one is with dry and
the other with green sand cores.

The making

of the inside

depend upon whether the outside of the pulley is formed
Should the segment
with the segment, or with the sweep.
be used, the inside of the pulley, when the arms are formed
in dry sand core as shown, will require to be moulded first,
so as to have a bearing for the segment to be rammed against.
When the arms are made in dry sand cores, the cores should
not be made any larger than is required to give them a body

will

sufiicient to be

The

handled with

safety.

cut shows one core resting on the bottom level bed,

formed with a sweep. There is a projection on the
and also one on the top arm core, so that when
both come together they make a hub formed of dry sand

which
upper

is

side,

OnEI:S >VNI) MOII.DIVC.

3;i

and lower core is
rammed and
fonniMl with green sand wIk icver the arm eorcs do not fill

tores,

and tho Kjmco botwccii the

lillcd

with ^rcen

.sand.

'V\\r

uj>1)ct

inside

is

also

lip.

When

the face of a pulley

wide, the arms would

come

is

wanted more

lh:iii

tlirfc feet

so far a])ar( as to nutkc one con-

tinuous hul), very heavy, unless the center core should have a
dee})

chamlier to take out as

much weight

of iron as i)ossi-

Should the hubs be wanted separate, they can l)e made
so by using a flat covering and bottom cores, the same as
shown at //, //, for forming the bottom and top of the hub
shown. In order to let the iron run from the top hub down
Ide.

and

into the lower one, there can be risers or flow gates con-

necting the two as shown at A.

The arm core box, P, is used for forming the hub, arms,
and inside face of the pulley with all green sand. The depth
of the box is made the same as the face of pulley wanted,
and is spaced off according to the number of arms required.
A double set of arms can be made with the green sand
cores, with almost the same surety that a single set can,
There
])roviding the face of the pulley is not too deep.
could be two sets of cores made, one being on top of the
other.

The green sand

cores could not be used with safety

when

used for forming the outside, nor would it
be practicable to attempt to use the double set of cores
unless the outside of the mould was made so that it could
be hoisted off, and out of the way, as in the plan of tho
Then set the green sand core,
brick-loanied mould sliowu.

the segment

is

using for your guide a mark
core sweep, W.

When

made on

the bed with the

the bottom set of cores are placed

on the bed, the upper set of cores can be placed on top of
the lower ones without any trouble.
In this way it can be
seen if there is any crushing, and the joints of the cores can
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be made up so that there will be no fins on the casting.
This core sweep, W, is also used for giving form to the
green sand that

is

rammed between

the dry sand cores,

when

they are used to form the arms as shown.

To make

the neatest-looking pulley casting, the green

sand arm cores are the best when they can be used with
safety, for when a casting is made of part green and jiart
dry sand, loam, or cores, each will leave its own trade mark

on the
less,

casting.

The green sand part

according to the pressure of

will swell

iron

when

more or

the mould

is being cast, but
the dried part of the mould will
not swell, so when the casting comes out it will have an
uneven surface. The different colors of green and dry sand,

make it look badly; as if it had
There are several ways to make a
covering for the top of the rim and hub, also arrangements
for bolting or weighting down.
The first is to have a level
dry or green sand cope ; the second, a loam plate ; and the
third to make some cores to cover the rim, as shown covering
the hub at H, and have a cast-iron flat plate to lay inside of
the covering cores on top of the sand, or cores, that form
This plate is used to lay
the arms and inside of the pulley.
the weights on to hold down the inside part of the mould
loam, or cores, on a casting

been made in sections.

when being

cast.

To hold down the covering
Sometimes the rim

weights are used.
the

hub and arms,

The gating
(if

is

cores, small

cast all open,

and

or inside, are the only parts weighted.

or pouring of such castings

the center core

is

is

generally done

large enough) through the center of

the core to gates cut into the bottom of the print, so that

up the mould by coming in at the bottom of
by dropping the iron through runners from the
top, as shown at A.
The iron spindle shown, when used
for sweeping large pulleys should be held at the top by a
brace stretched across the mould, and fastened to two
the iron

fills

the hub

or

;

3*

sand

fjin;i;\

.'M

iipri^Hit linilicrs
I'lniu cju'li

llic

side

sunk into

(if till-

huildiiig, lluic coiilil

The arm
of

till'

the

to start

Jf

near

it

lirm

frame, and after

it,

hub end,

l)e

(<»

away

the side of

arm made

to reach

and steady.

tlic

drawn, by

or f<mr foot

i'ii<»iii:h

he a swinging

iiattern in the eore-box, /',

oulsi(h'

ready for the box to
/i\

tin- (Idor (lirco

TiKiiild.

out to the sjjindle, to hohl

M(>rij»i\r}.

middle

set into tlu'

is

core

rammed up aiul
the arm at lie end

is

liitting

I

the pattern can be pulled out easily through

D;

after

which the outside box can be taken

away.
In making these cores, a cast-iron beveled edge plate, the
shape of the inside of the box, and made so as to have about
all around the inside, is set on a level board, or
hard bed of sand.
The box is then set on, and the
Core rammed up nearly to the arm, which is then put into
the box and the sand tucked under it even and lirm. At
this point the moulder must be careful, as in making the cores
in this way, the arm cannot be got at to finish it, or to fill
up soft, })laces after the core is made.
The advantage of

\" clearance

a

way is, that when setting in the cores
no danger of crushing the arms, or of having fins
on them, which must be chipped off when the casting comes
out, which is likely to be the case when one half is formed at
makiiii; a core in this

there

is

the outside surfaces of the core, T, T.
cores, there

can

Ije

To lift

or hoist these

lifting-hooks, or nuts cast in the anchor

or lifting-plates, the lifting-hooks being

made

so as to

come

even with the top of the core. "When nuts are used,
long screws, as shown at E, E, are used, and when the first
core is set in the mould they can be taken out aiul used for
u])

the others.

The cuts 4 and G show the i)lan of making jiulleys with a
draw-ring pattern. In this way any face required can be
moulded from the same pattern.*
At G is shown the mode of casting
* Plans for

making

straii^lit

pattorns are illustrated on pp.

a })ulley

having a face

and riirvod \)\\ws off from draw-pulley
and 2'h), Vol. II.

2.")()
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lillKKN

wider than the
ill

ll(>i»r

till'

u|> Id
liul)

tiie

ahout

In

])altfni.

and the
tjic

riii"^'

.SAM»

Mt»ri.I»IN(J.

inoiil(liii<f (liisa liole is first <ln;^

jialtern set in, leveled

The

center of face required.

are (lien bedded in.

The dotted

lines

and rammed
arm and

loose

show the distance

ring })attern has to be drawn, in order to have the arms in
I'he ]»ul]ey c-an he cast with the rim ojjcn, or

the center.

covered with a

about

I''

coi)e, as desired.

liigher

It is best to

make

the faces

than wanted, so as to give stock for the ma-

chinist to true up.

The hub shown
prints to

any

is

arranged to readily clumge the core
The hubs have a hole drilled

wanted.

size

througli their centers, the

same diameter

as the holes in the

center of the arm pattern, and there are wooden plugs di'iven
into the hubs Avhich project on the side or face that

The

next to the arm, and centers the hub.
also projections

comes

core prints have

turned on them the same diameter as the

hole in the hubs, so that a moulder working on pulleys need

not be running to a pattern-maker every time he wants to

change the

At 4

size of prints.

are sliowni two ways of

One

making

the anchor or lifting

has a wrought bent rod cast in them,
The second i)lan is
reaching from one plate to the other.

plates.

to

style

have a cast-iron rib

adopted, and find
l)late

it

—

from one to the other a plan I
more reliable and to make a stiffer

reaeli

to be

than the Avrought-iron rods.

represent the

When

arm between the

The

oval, black sjiots

plates.

a double set of arms arc wanted in smaller pulleys,

which they can l)e moulded,
but as a general rule, foundries do not rig up to make double
arms, there being so few ordered.
When one is wanted the
In some inrigging is got up with as little labor as possible.
there are a numl)er of w^ays in

is made with cores, or a flat
made inside the ring pattern, having one half of the
arms and hub formed in it, and the other half is bedded in

stances the lower set of arms
core

is
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Before the arm pattern is drawn the flat core
green sand.
set over the arms and staked, through holes made in the

is

The core is then taken out and the
drawn, after wliich the arms are finished and the

core between the arms.
l)attcrn

The pulley is rammed up to where the upper
core set back.
arms are wanted, and the rest of the moulding is the same
as in making a pulley with one set of arms.
Another way
of making the lower set of arms is to have single cores with
half the arm and hub formed in them, and when the arm
pattern is drawn the single cores are placed back, guided by
stakes or sand-marks made by laying the core on top of
each arm before the pattern

is

drawn.

Although using the cores as described is a quick way of
forming the lower set of arms, it does not produce as good
looking casting as when they are formed by the following
plans.
In some cases foundries have used a regular anchor
plate for the bottom set of arms, and when the castings
come out the anchor plate had to be broken in order to
"When there is time to make the
get it out of the casting.
rigging, loose plates having nuts for screws, or lifting-hooks
cast into them, are used.
These plates are set between each
arm, and the pulley rammed up 6" or 7
'.

A

f)late having holes to correspond, so that the screws
or hooks can jiass up through and be wedged, is bedded
on the sand. The pully pattern is then drawn and the flat
plate, having all the loose plates wedged up to it, is hoisted
out.
The arm pattern is drawn and the core lowered back,

which the pully pattern is gently set back. The
wedges are now loosened, the flat plate taken out and the
upper arm and the rest of the pulley is rammed uji and finafter

ished.

Another way is to have holes in the upper anchor plates,
and by having two sets of arm patterns, ram up tl>e whole
pulley.
Long bolts with threads cut on each end are used

(ilCKKN .SAMJ 5HnLI)IN(i.
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to

])()lt

wliieli

Uic lower loose pliiles to the top

the whole core

is

hoisted out and

by

liftinf,'-plate,

tiie

ami

lower

liii-

The core is then lowered baek and the nuts taken
The top portion is then hoisted out and the up])er arm
linished. The holt holes in the sand are eidargeil and the top
})ortion lowered down to its jdace.
The following dimensions are from what are termed a light,
a medium, and a heavy set of i)ulley ring draw patterns,
ished.

ofT.

from 10

'

up

to

-iS''

in diameter.

Tlie face of these patterns

LIGHT.
Thickness.

Diameter.

^"
if

10"

48"

MEDIUM.

^"
H"

10"

48"

HEAYY.
10"

ii"

48"

ir

generally runs from six to ten inches, and, to draw them,
holes are drilled through the pattern within f" of the top,
and hooks instead of screws are used. In making a set of
these patterns they could be swept

up

sand, by using a segment attached to an

in

loam, or in green

arm having

a hole at

the radius wanted, to fix on a stake driven into the sand

;

arm could be attached to an iron s])indle.
There are some things that a foundrynum should tliinkof
before starting to make a set of draw patterns. One is, that
or the

a poorer gi'ade of iron can be run into heavy jnilley castings

Should a Xo. 2 iron, that can be
than into light ones.
turned in a heavy pulley, be run into a light one, he might
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be looking for cracked arms, or a blessing from the machin'
Where competition is sharp
that tried to turn them.

ist

it is

best to have a light

and a heavy

set of patterns, so that

if you can make them
;
wear longer, it will be more
Wlien an establishment intends to

but

customers can have their choice
believe that a heiivy pulley will

money in your pocket.
make nothing but pulleys,

it is

better to be fitted

up with

which require a pattern
They should also have the
for every width of face Avanted.
best of flasks to make them in, by which means they can be
made very fast. But for the jobbing foundry, the draw patterns are the best, as fewer patterns and flasks are needed,
and the expense is nothing compared with the cost of getting up a stock of split patterns, and the necessary flasks.
For the proportion of either straight or crooked arms,
there can be found full figures given by Chordal in the
American Machinist, July 23, 1881.

what

are called split pulley patterns,

As regards the shrinkage or cracking
prevent the arms cracking

will say, to

of jjulley arms, I
select

iron hay-

ing the least possible shrinkage.*

* For further information
p. 255, this

book.

upon the cracking of

pulleys, etc., see
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FINTSTITNO
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Mori.niN)}.

OKERN SAND MOULDS.

into any niacliini'

or

johhinf,'

foiniflrv,

and

notice

monldcr.s finishing or i)ateliing moulds that have hccn broken
ill

drawing the pattern, and you

will see

some one mending

a corner, for instance, that has been started or broken, by

taking his swab and wetting the part to be patched, and then

taking some sand and pressing it on the top of tlie wetted
Another moulder, not having so large a jiicce to mend,
part.
Avill

swab the

or he

may

part,

and then patch on sand

be finishing a cope overhead,

Avith his trowel

when

;

ten chances

to one he will be raising his trowel for rubbing sand into the
holes,

and every time the trowel goes with a

bit of

sleeked up against the smooth surface, caused hy

and sliding movement
the sand falling down,

of tlic trowel.

sand

it is

tlie ])ressure

Although he

will see

he puts it up, he will
thinks something is the matter, then

as fast almost as

keep on trying until lie
he will tell his helper to get him sonic nails that the sand
is so rotten and poor it will not hold together.
He will then push up some nails to hold the sand. Nails
;

are a useful article, but

some moulders will make a casting
making tlie same cast-

w'ithout using one, while another, in

two or three ]iounds, and, i)erhaps, if he did not
Some moulders
use them his casting would not he good.
it will not rethat
will ram up a mould in such a manner
rammed up by
if
require
Avould
finishing
it
quire half the
ing, will use

another.
If a moulder thinks he has more time to finish the mould
than he has to ram it up, he will hurry or slight the ramming ; or be will do this, perhaps, in order to catch the use

FINISHING GREEN SAND MOULDS.
of the crane, or to get aliead of

As

pile, etc.

4l

some moulder on

gagcr

tlie

there are plenty of nails in the kegs, he will

whisper to himself that he will not bother putting a rod in

ramming

that cornel", or be particular in

tern

when drawn

starts or

knocks

off

it

;

for

if

the

jjat-

the corner, he will have

Or he may ram, rod,
time to patch and nail it.
and vent the bottom in a creditable manner, and slight the
cope, by not tucking the bars good, or ramming up the sand
solid, and when the cope is lifted off, and a large lump of
sand falls out, he will think of the nail keg and smile. Should
the foreman complain about using so many nails he will tell
him that the crane jumped, or that the old wooden flask had
ought to have been broken up long ago, and if times are good
and men scarce, the foreman, to avoid any words, Avill walk
away, and in a short time he will order the nail kegs to be
locked u]) and carry the key in his pocket.
About the first thing a moulder should do after his cojdc
is lifted off
when the pattern is bedded in the floor is to
lay some boards around on his Joint so as to preserve it, as
l)lenty of

—

—

there

is

moulds

nothing that looks so slovenly as to see the joints of
tram^sled and cut up by kneeling on them when

all

finishing.

In drawing out a pattern, the top edge of the mould
always started more or

less,

and

it

moulder should give his attention
or fastened

mould,

if

down

to

it

is

to,

original place.

the

first

by getting it sleeked
In finishing over the

there are any parts that look started,

practicable, to tear

them

off

is

part that the

it is

best, if

instead of just pressing the

—

—

sand back even if there are some nails in it and rebuild
or patch it up, not with sand on the trowel, but by using
the hands to press the sand with.
By using the hands a
moulder can unite and shape the soft loose sand on the solid
sand in a shorter time and in a great deal more reliable

manner than by patching

it

on with a trowel.

How much

GREEN SAND
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luoiv nu'cliMiiical
cu])i'

it

MOll.DI

NC

looks to see a moiildi

ovcrlicad, take

tlio j-and

in

lii.s

r,

when mending

liaiid inf^tcail

of on

a

tliu

j>oiut of u trowel.

When

the i)arts arc

edge, sliape

made

and smooth

solid take a little

off

wooden straight

the extra .sand, and go lightly

over with the trowel or lini.shing tools.
In })ateiiing on
sand a moulder's fingers never caused a cold shut or scabby
casting; but too much sleeking with tools often does so.
In
such castings as thin pi2)es or plates, it is better to have the

go easily over the sleeked or finished mould, and then
rough the surface up a little, as iron will lie quietly on a
rough surface, Avhen it Avould boil or bubble against a
smooth, sleeked surface.
If any part of a mould to be mended is too dry for the
sand to stick to, dampen it by taking a inouthful of water
and blowing it out in a fine spray. "When water is swabbed
on an extra damjjuess, or mud, is formed, so that when the
hot iron is poured into the mould, although it may have
surface sand the right temperature to lie on as this surface
gets heated, the heat soon reaches this extra dampness or
mud, and, as heat, when it comes in contact with dampness
is sure to raise steam, and the sand not being of a body
strong enough to hold the pressure, it will escajjc by lifting
the sand on top of it, and i)assiug up through the iron will
fingers

cause

it

to bubble, or cause the easting to blow.

If the

swab

is

used

it

should be only on the surface, for

when the steam is made, it has only to raise the iron
pass up through, and, if there is a scab on it, it will be a

then,
to

very light one.

For heavy or light casting sleeking or swabbing must be
done in an intelligent manner, if good castings are expected.

THE DRAWING DOWN OF GREEN SAND

The

COPES.

surface condition of a green sand cope, while the iron

FINISHING GREEN" SAND MOULDS.
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being poured into the mould, entirely depends on the
mixture and nature of the sand, and the heat it is subjected
Any section of a cope surface that is exposed to the
to.
is

twenty seconds, requires
the sand to be strong and close and gaggered well, having as
direct heat of the metal for over

little sand under the gaggers as possible, to keep the sand
from been drawn down. I noticed in a recent issue of the
Machinist, the assertion made that, with a plate 2" or
more in thickness, the cope will be baked hard as a brick
by the intense heat before the iron reaches it. I only wish
that such was the case, for it would save work and anxiety
for the result of many large castings.
I have made moulds
in green sand that were not safe to cover with a green sand
cope, and have covered them with a loam plate, fearing that
the green sand would draw down.
This is caused by the
sand exposed to the heat getting dry and dropping down on
the rising iron, which, when the casting comes out, shows
liimjjs and sand-holes in the cope part.
There are several
ways of securing a cope surface, to a great extent, from
drawing down. For instance, mix some flour in your facing
sand ( about one to sixteen or twenty ), or wet your sand
with clay wash, and, before closing the cope, sprinkle the
surface over with molasses Avater, or beer.
Above everything, keep your risers and feeding heads air
tight, so that there is no chance for the air in the mould to
escape, except through the venting and the sand.
Then the
rising metal will compress the air above it sufficiently to
keep the sand from being drawn down by the heat, if the

mould

is

not too long in

filling

up, so that the pressure

is

by the air having time to escape through the ventholes and the sand.
There is also such a thing as pouring
a casting too fast, so as not to give the air a chance to escape
as freely as it should, thereby lifting your riser cover and
weights, and letting the air rush out and start your mould

released

OREKN SAND
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Mowing.
ono-eiglitli

iniulo caetings

liavo

I

surface of the

C(>\)0

of an

ineli

flour,

I

kee])iiifr

luivo luiilod

the

the heads ahout

heh)W the face of the sand, and in

not feeling sure of

strong with

wlioro

over witli nails,

some eases have had ilie
moukl, so as to insure the

When

M<»rM»IX(;.

and wet

nails eviii
coj)e against

with the face of the

heing drawn down.

have made the facing sand
with clay wash, and when the

tliis, I
it

cope was finished, made it very damp with molasses water,
huilding a fire with shavings and chii)S under the cope,

mould was dried like a dry sand
mould. When I thouglit that none of these extra precautions
would keep a green sand cope from getting dry or burnt, I
would then use a loam or dry sand coi)e, or covering.
until the surface of the

MOULDING BEVEL AKD SPUR WHEELS.
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MOULDING BEVEL AND SPUR WHEELS IN
GREEN SAND WITHOUT A PATTERN.
Gear moulding is something that nearly eveiy jobbing
and machine foundry has something to do with.
Gear
wheels are often broken in use, and are readily replaced if
the patterns are at hand in some foundry near by.
But
when

to replace

them

it is

send a good ways, there
casting

Some

is

necessary, as

is

is

often the case, to

generally great delay before the

received.

mills

and

factories

keep in stock wheels to replace

those that are liable to be broken, which

is a very good plan,
few wheels is trifling when compared with the loss of having a machine, or sometimes the
entire works, shut down until a new wheel is procured.
The cut represents a plan for moulding or sweeping up a
bevel wheel, the pattern work for which can be made in a
very short time compared with that required to make an
entire pattern.
Tlie sweeps and segment could be made one
day, and the gear cast the next day, unless in the case of a

as the expense of carrying a

The advantages of sweeping up such wheels,
where there are only one or two wanted, is the saving of
making a full pattern, and the saving in time. Of course,
it takes more time to mould a gear with the sweeps and segments than where a full pattern is used, but this extra time
is not to be compared with the labor required to make the
large wheel.

pattern.

In sweeping up gears in this way the spindle seat is first
sunk and trued up, and, if the wheel is large in diameter.

GREEN SAND MOILDINO.
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it is l)est

a

I)rac'i'

to

liiiTO

the lop of \ho

jiitadu'd to

assliowii, after wliicli

A

Tlicii a

il,
I

Kjiiiidlc licld firm,

coke or

hy linving

fiiidi-r ImmI is jilufed,

fastened to the ppindlc.

lie s\\ (()» .\'is

P, also for the IrL-^ide
and the top surface of the teeth, is swcjH uj), and, at tlic
same time, the joint is also swept, 'i'hc huh and loose arms
are now set on.
The surface of the ])ed and joint liaving
been well sprinkled and sleeked up with parting sand, the
cope is set on and rammed up.
When the cope is lifted off,
the sweep S is fastened to the spindle, having the edge
just bearing on the joint, so that Avhen the sweej) is revolved
hed for the huh,

/>',

and

loose arms,

face

H

it will

not disturb

it.

If the joint

is

disturbed

it

will leave

a fin over the tops of the teeth.

The depth

of the teeth

and rim,

plate or web, as well as the

hub

also the thickness of the

core print, are then swept

up.
The segment Y, having an arm screwed on to it, is
then secured to the spindle, as shown, and the teeth are

rammed

up.

for having

The

tops or joint edges of the teeth are better

some long slim

The vents should be

nails jnished

through the sand.

carried into the cinder bed, instead

is generally done when
mould from. The reason for nailing and venting in this way is that when the cope is lowered
down, to see if any of the teeth will crush, if some of them
should touch hard, the nails will help to hold them from
being broken, or from sticking to the cope when it is hoisted

of being carried off at the joint, as

there

is

a full pattern to

off again.

be

more

If

vented at the top, the

fins,

or less at the tops of the teeth

be sure to get into the vents
the cinder bed, the joint

all

of wdiich there will

and at the

joint, will

but wdien carried off through
around the flask can be rammed
;

any run-outs and burning the flask.
There should not be less than six teeth on the tooth segment. The more teeth, the quicker will the moulder get
so as to prevent

the teeth

rammed

up.

MOULDING BEVEL AXD SPUR WHEELS.
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SAM)

(JUKKX

Groat exactness

requircil

in

swecpinfj up gear wlicels

this plan, in order to get the right iinriil)cr of teeth,

iiflei'

!ui(l

is

Mdll.DINd.

;ilso

Avidth

to

have the

and space

hist tooth

rammed

ii]i

of

tlie

same

After the bed for the segment

as tlie otliers.

lie on is swept out, it is best to go around with tlic
segment, marking the ends of the teeth on the bed, so they
may bo counted, and make sure of having the last t<;oth oome

to

right, before starting to

the last tooth, which

when
off

on

the diameter

is

tlie ])ed l)ef<)re

ram

is

u[)

the teeth.

liable to

come

IF and

larger

D

show

or smaller,

not set exactly right.

AVhen marking

ramming

should the last

u]) tlie teeth,

tooth be found to leave too large a space, as shown at D, the
1)0 made less.
Should the space be too small,
shown at W, the diameter must be increased.
The amount that the radius is changed to bring the last
tooth right, is approximately one-sixth of the measurement

diameter must
as

that the tooth

is to(j lai'ge

or small.

Should the space be

(or I") too large, the radius should be made J'' smaller,
after which it is best to go around again and see if the

-|"

change has made it right.
The cut 7? shows thejirocess of sweeping up a spur wheel.
A level bed is first made, and then the tooth segment fastened to the arm, which is of different shape than the ciie
shown for sweeping up the bevel wheel. The collar, which
is for supporting and allowing the arm to revolve around on
After the teeth
it, is held firmly by the set screw shown.
are all rammed u]) and finished, the dry or green sand
cores can be set on the level bed to form whatever style of
arms are wanted. The arms arc shown at A. The spindle
is then taken out, the hole filled with sand, and the center
core set

in.

The numld

is

then ready for the cope to be

set on.

on a level mould board,
After the cope has been tried on

The cope should be rammed
or on

a level bed of sand.

u]i

MOULDING BEVEL AND SPUR WHEELS.
and

off it is

The weights
if

necessary.
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then set back, or closed on for the Last time.
are tlien lioisted on, and the bars wedged down

The

jionring basin, or runner,

made, after which the moiikl

and feeding

ready to be poured.
Referring to the spacing of the teeth in such a Avay as to

lieads are

—

is

come out correctly that is, to have the last tooth and sjiace
of the same dimensions as all the others
carennistbe taken
when ramming u]) and changing the segment. The best
plan is to depend upon the marks made at the ends of the

—

tooth on each side then, since by ignoring the marks,
guiding altogether by setting the end segment tooth up
last

;

against the face of the last tooth moulded, there

is

danger

of having a thin or thick tooth at the conclusion, after these

marks

are correctly made,

pieces of

it is

best to cover

them over with
them from

board, paper, or anything to prevent

Another plan sometimes adopted as a guide
changing the segment, is to shake out flour on the sand
bed, so that when the segment is lifted a perfect impression
of the teeth is shown, and by carefully keeping loose sand
from the bed there will be correct impressions on the bed by
obliteration.

for

which to

reset the segment.

3
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Probably in no branch of the iron Imsiness lias so little
been done to assist, by median ical ai)])liances, the skill of the
"workman as in that of moulding. In the main, the moulder
goes about liis work to-day substantially as he did thirty
years ago, his success depending on his skill in the use of the
simple tools then known to the trade, rather than to the
advantages of new appliances.*
As showing, however, that some thought has been expended in the direction of improved methods of moulding,
we illustrate herewith a ])atcnt device of R. B. Swift, of
Cleveland, Ohio, a practical moulder of long experience,
for moulding such work as gear wheels, pulleys, and similar
pieces, from a sectional pattern, which we are informed has
been ado})ted Ijy some large manufacturing concerns to their
satisfaction, not only in tiie saving of time, but in the quality of the work produced.
In drawing the segmental pattern used in making a casting
Furthere is always the danger of tearing up the mould.
sometimes very desirable to make a casting in
it would be impossible to draw
the segment directly.
The object of this device is not only
to provide against the breaking down of a mould with a
plain pattern, but to provide for using sectional patterns of
such forms as cannot be directly drawn, such as crownfaced pulleys, grooved friction wheels, etc.
ther, it

is

green sand of such form that

Referring to the engraving, which represents a mould in
*

The author

is

happy

progress in this hue

is

to state that for the last

being made.

two years rapid

IMl'KOVEMENT IX MOULDING GEAR AVHEELS, ETC.
process of being made, the use of this device
will be noticed, the spindle is

may

be ex-

shown attached, and, as
embraced by two half boxes,

The segment pattern

plained.

51

is

which are made to accurately fit it. These boxes are fitted
In use,
to be moved in jaws by means of the screws E, E.
the segment pattern whatever it may be is screwed in
place, as shown, so as to sweep approximately the proper

—

—

radius.

The

spindle being in position, the radius

rected, so as to be exactly riglit,

'..i: i :: i^v:•;:••:;i•^':•v;i ^•:

:

:^:.' :

':

is

cor-

by means of the two adjust-

-.

.,.,.., «

-.- .J.

.,

.

,....

..-,..1.

.

.;•.

V.

r

mmm&mm
for moulding geae wheels,

swift's patent de\t:ce

ing screws referred

to,

the

manner

apparent as to need no explanation.

etc,

of doing this being so

The advantage

of this

almost instantaneous means of adjustment will commend
itself to any one accustomed to doing this class of work.

This feature alone would seem sufficient to demonstrate
the value of the device
feature

is its

desired to

;

but perhaps the most valuable
Let it be

adaptation to the following purposes

make

that would render

it

:

which has some projecting parts
impossible to draw the segment straight

a casting
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Ill lliis caso c'illicr of tlit' screws may be turned back, drawing
tbu pattern eitlier tuwards or away from tbe center, as may
be desired, until it is free to be drawn without the i)ossible

danger of breaking down the mould.
When used in this
way the ojjpositc screw to the one being used remains stationary, and serves as an accurate stop or guide by which to
(juickly reset tlie segment.*

The

metliuds or riggings for moulding, illustrated in

article, are those in

leys in the shoi)s of the

and

am

tliie

use for moulding gear wiieels and pul-

Cuyahoga Works, Cleveland, Ohio,

by their permisshows the process of moulding a spur
gear wheel having a top and bottom shrouding on it, using
only a small segment and arm core box to form or make the
Avhicli I

The

sion.

kiiidly allowed to i)rcsent

u])per cut

casting from.

The dilference between moulding a wheel luiviii": a shrouding and one that has none, will be better understood by referring to the article entitled " Moulding Bevel and Spur Gear
Wheels in Green Sand, Without a Pattern,'' i)age 45. In
moulding this shrouded wheel, the tooth segment X requires
to have one tooth loose and long enough to come down on the
sand bed, so that every time the segment is drawn it can be
replaced exactly, according to the marks made on the sand,

The Hat loose segmade and spaced off, is set

as described in the article referred to.

ment

A',

after the level bed

on and (he tooth segment

The

teeth are then

is

is

set

on

rammed up and

toj)

of

it

as

shown

at V.

the tooth segment drawn,

which the segment shroud is drawn in, and then reand the tooth segment reset. Tlien more teeth are
rammed, and so on until the circle is completed.
To form the to}) shrouding on the wheel, the sweep //is
secured to the spindle and a solid hard bed is swept up, as

after

plvtced

* OlluT devices for iiiiichiiie
on pp. 24-2, 202, Vol. II.

iiiuiiidiiig

of gear wheels are illustrated

IMPROVEMENT IN MOULDING GEAR WHEELS,
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ETC.

shown at A. The outside edge, 4, could be formed by
having wooden segment pieces laid all around, if so desired,
although this is seldom done. After this bed is finished, the
cope is set on and rammed uji, and being well staked, is
then lifted off. A hole the right diameter and depth is
then dug out, the bottom bed swept up, and the teeth and
After this, green or

lower shrouding formed as described.

dry sand cores are set in to form the arms and hub, and the
cope

is

Mr.

closed on, having the stakes as

shown at V for a guide.
Cuyahoga Works,*

J. F. Ilolloway, the president of the

has designed a spindle for such class of sweeping, that

will

not shake or turn over from the weight of a heavy sweep.
Tiie spindle is made of a heavy tube from 2'' to 4" diameter.

The

is trued up and the ends faced off.
The si)indle
W, is bored out straight so as to be a good fit, and the
hollow spindle is set into it. At the bottom of the spindle
seat there is a | or f hole bored, and a thread tapjDcd in it,
and when the spindle is set in, a turned washer, having a

outside

seat,

projection set

Then

down

into the spindle,

is

placed as shown at B.

the long bolt, having a head on one end and a thread

on the other,

is

and screwed down

set in

means a spindle from

tight.

By

this

long can he held as
firmly as if there was an arm or brace attached to the toj) of
the spindle, as is generally done with sjundles that have
six to eight feet

heavy sweeps attached to them.
The next improvement, and one that is worthy of note,
is Mr. Swift's
(the foreman of the works) rigging for
pulleys, entirely of gi-een sand. The
arm as being moulded. The draw rim
pattern has been drawn and the core hoisted up.
The arm
and hub pattern is then drawn, and the core lowered down
into place.
The draw pattern is then set back, and the iron
or wooden wedges, Nos. 2, 3, 4, 5, 6, 7, are withdrawn. The

moulding double-armed

cut represents the lower

top lifting plate
*

is

then hoisted

The Cuyahoga Works

off,

sold out Jan.

the Cleveland Ship Building (O, »

1,

the loose anchor plates
1887,

and

is

now known

as

GKKKN

r»l

rc'ni;iiMiii<;

the j)ulley

SANI> M<>riJ»IN<i,

dowii, ;if(cr w liich
is

raiuiiud

iij)

upper arm and halancc

llic

in the

ordinary ^vay.

hoisting these cores with a eliain, as sliown, there

of

Instead of
is

a thrce-

\vinged cross used.

The cut D sliows a phm of ihc lifting plate having one of the
wedged n^t to it. I think that the advaneanbo seen without further deseription.
The next and lower cut sliows the manner of moulding
some large pulleys, wliich were cast in segments and bolted

loose aiichor plates

tasie
O of tliis ri<ri;ing
DO O

A

Avere completed, they were
were only ground on the face by
using a stone suspended by a rope.
In moulding these segments there was a full ])atiern used,
but the outside face of the castings was formed by using an

together.

found

"When these

jnilleys

so true that they

iron casing, well filled Avith vent holes.

On

the casing there

about 1" thickness of loam swci)t, the i)rocess being
shown at J/. AVhile this is being dried in the OA'en, the
inside, arms and hub, of the casting is moulded in green
Avas

sand, as shown, the top of the pulley being kept about even
Avith the level of the floor.

ment

is

rammed up and

made, the iron cope

is set

After the loAver half of the segthe joint at the center of the
on,

rammed up and

staked.

arm
The

screws or bolts that are for holding the arm and face pattern
together are then loosened, and the face jxittern drawn back.

After this the cope

and

this

is

hoisted off and the

part of the

mould

finished.

arm pattern draAvn,
The cope is then

lowered doAvn to place, the face pattern set back, and the
balance of the mould rammed up. The face ])attern is again
drawn back, and this inside part of the mould finished,
Avhen the easing is taken out of the oA'cn, loAvered down, as
shown at P, and, after it is pushed up against joints
and
T, sand is rammed up at the back of it to the level of the
Covering cores, S, are then set on, and the mould
floor.

weighted down ready for pouring.

IMPllOVEMEXT
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Double armed Pulley

—

r^

f
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VENTING GREEN SAND MOULDS.
Venting

a mould with a vent wire

is

done

to allow the free

escape of air and gases in the sand, together with the steam

generated by the liquid iron coming into contact with
sand.

Xew

sand

will

damp

not stand ramming as hard, and needs

more venting than old sand, by reason of the additional
and gases in it. Sand mixed with sea coal or minerals
needs still more venting because of the increased gases.
Were it not to provide for the escape of these gases, air, and
steam, moulds could be rammed as liard as iron, and have
no blowing or scabs. The bottom of moulds often requires
the most venting, because it is the part which takes the
longest time to be covered with a body of iron, and when
life

covered,

is

surrounded mostly by the

iron.

Plain copes are vented more to allow for the easy escape of
the air confined in the mould, than for the escape of gases
or steam in the cope sand.

hot iron, requires

less

Plain cojied work, poured with

venting than

if

it

were poured with

up
through the pores of the sand. If the iron were dull,
the compressed air at some spots, not finding as readj
relief, would hold back the iron, and by the time the pressure (or the air) escaped, the iron would l)e frozen, so that
when the casting came out, it would show smooth, flat
dull

iron, as the hot iron has life

enough

to force the air

hollows in the cope part.

There is very little difference in venting plain copes for
heavy or light casting, as regards the closeness of the vents.
Light work should be vented to the surface of the mould, so

VEKTING GKEEK SAND MOULDS.
as to allow the air to escape rapidly, while
re((iiires a ])ressiire

of air to

keep

tlie
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heavy work that

cope from being drawn

down, should bo vented one to two inches from the surface.
Copes having any pockets, flanges, or projections in them,
Moulds poured very
require such places to be well vented.
fast require the same treatment.
I shall never forget an incident that occurred in a shop
where I was working some sixteen years ago. It was before
I had made up my mind to study cause and effect in
foundry work. A moulder, doing some of the best work in
it was about
the shop, was making a plain cylinder flatwise
two feet in diameter by three feet long. He had a full split
pattern with which to mould the outside while for the inside the core was made on a wooden core barrel, full of
small vent holes, with nails driven into it to hold the sand.
The core barrel had iron trunnions on the ends, which
rested on iron horses, extending out so as to hold the sweepThe sand was packed Avith the liands in the
ing board.
barrel, and the sweep made the required diameter. The first
two or tliree castings that he made were lost, on account of
;

;

top portions of the core lifting up off the barrel.

The man

did everything he could think of to save them, using longer

making his sand tougher, and using very thick clayAbove everything, he gave great attention to having
In making the next casting,
the vent fired while pouring.
through some excitement, the vent was not fired until the
mould was full. This casting, to the astonishment of us all,
was a good casting. The cause of the previous trouble had
been in firing the vent before the mould was full, causing
an explosion which started the core.
There are moulds that require a bed of cinders under them,
and it is as essential to know at what time the vents should be
fired as it is to know how to vent the mould.
Take the case
of a mould having projections, gi'een sand core, or any pornails,

wash.

3*
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turn

tliiit

(he

going into

ii'oii

tlie

does not cover for some time

mould,

it

is

when

first

here .sometimes best not to luive

the vent pipes lighted until the

mould

is

full of iron,

and for

such classes of moulds pipes of a large diameter are better,
and at least two })i})es should be conneeted with a cinder bed,
since by so doing the danger of the Yentexi)loding

Two

is

avoided.

outlets will also cause a freer circulation of air,

and in

dangeious a class of moulds, the vent jtijie should be
located where there will be no danger of flying sparks of iron
so

When the
entering them wliile tlic mould is being poured.
Tent explodes before all the bottom surface of a mould
is covered with iron, the pressure of air and foul gas created
a sudden force, and presses itself into
and available space, so if all the bottom
surface of the mould be not covered, such explobiou may
drive the air and foul gases through the vent holes, and
be likely to lift or start any portion of the mould that
may not be covered with iron the result of this would give
"Whena scabbed casting, or would start a mould to blow.
finds
all

relief

Avith

openings

;

ever vent pij^es are lighted for an ordinary line of casting,

they should be lighted at the top of the pipes, for by so
doing the current of ex2)losive gases is drawn from under the
to the 2)ure atmosphere, where they can escape and
burn freely; and if these gases cannot be drawn to the top by
burning shavings at one side of the top of the pipes, it
is best not to fire at the bottom of the pipes, but wait until
the mould is full of iron. A good supply of vent wires of all
sizes is needed by every foundry, since their liberal use has
saved many a casting that would otherwise have been lost

mould

tluiMigh hard

*
is

A valuable

found on

ramming, or wet or

inferior sand.*

chapter which should be read in connection with this

p. 155,

Vol,

11.
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MOULDING KETTLES WITH A DKY SAND COPE
AND GREEN SAND BOTTOM.
Ordinary

kettles are usually

made

in loam, having the

bottom cast up.* The engraving shows a plan of casting the
bottom down, which will make a sounder kettle, that will
last longer than one cast with the bottom up.
The size of
this kettle was about six feet diameter and three feet deep.
The outside was swept in the floor with green sand, and the
inside was made in dry sand, swept up on the carriage and
dried.
The cope was made in two sections, and bolted together as shown.

J Gaff

The reason

^^'^

for doing this was, that the

^JL

im^mm
prickers were too long to drive and

make

a good plate

the ring X, formed of two pully patterns,
plate than one cast flat.
*

MouUling

kettles in

loam

is

made

;

also,

a stiffer

described on p. 149, this book.

OKKKK SAND

CO

M(»rM)I\f;.

Iix getting u\) Ihis rigging there are Iwo iniiirovenients I
made, and found them to be of value. 'J'he first was the
mode (»f turning tlie cope over and the .'^ecoinl, a jdaii lnr
closing tlie cojie down true on the bottom.
Instead of sweeping a face or seat on tlie bottom and a
corresponding one on ihe coj)C, to fit into it, as is usually
done for such work, and which is shown at B, I had a hole
cast in the center of the plate, one-quarter of an inch larger
than the size of spindle, and leaving the spindle in its seat
//, the cope was lowered down over it, and when Avithin an
inch or so of being down to its place, we saw that the space
between the joints was alike all around. Just before the
two joints touched each other, we saw that the spindle was
In doing the job this
in the center, as shown at D and P.
way, if the spindle is in the center of the hole when the cope
is swept up, you can rely on the casting having an equal
;

thickness
drive

all

around.

down some

After the cope

spindle, hoist off the cope,

green sand.

is

lowered to

its

place,

stakes at the four handles, take out the

and

fill

Then lower down

up the spindle hole with

the cope the second time,

using the stakes for a guide.
This plan saves work in sweeping out seats or guide faces,

which usually takes a

and when done are not
loam work, as the expansion of
the plates wiien heated in the oven will crack and disjdace
the brick-work more or less, causing the seat to be out of
deal of time,

reliable, especially in large

true.

In sweeping up the cope, coke and cinders were put in
around tlie prickers, so as to leave about ten inches of sand
on top of it. At tlie joint where the short prickers are, fine
cinders Avere used.

The dry sand used

for sweeping

very open, as close sand will not

As the

casting was only 1"

up the cojie was made
so smooth an inside.

make

tliick. after

the form was roughly

MOULDING KETTLES,
swept, some gaggers were driven into
of the

mould from dropping, should

when being rolled over.
The rigging generally used
this

is

shown

at 2, 3,

and

4.
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it,

so as to liold the face

it

get jarred or cracked

for rolling over such copes as

and 3 should

Tlie trunnions 2

be cast below the level of the plate, to balance the weight of
the sand and plate, and

lifting

when turning throw

beam, and hitch on the handle

plate can be let go over easier than

if left

a rope over the

In this way the

4.

to turn on the trun-

nions alone.

When
is

there

is

when

a heavy body of sand, or

large in diameter, the following plan

the chains into the handles, 7 and

K, which has a wooden
plate or block of Avood.

8,

roller bolted to

Then,

as

is

and
it,

the plate

the best
let

rest

the crane

is

:

Hitch

the foot,

on a strong
hoisted, the

ORKEN SAND
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MulI.DIXf;,

and sLcudiShould there he any fear of u juni]) when the ])latei8
on (he halance, ])nt some Ijjoek.s under tlie foot A' to eatch
also iiave some men witli long i-ticks to reach the top
it
rulk'T will caiiso the philc (o turn over witli ciisc

ncss.

;

handles to steady

Why
plates

spring
as

it

I give the

is,
i(

when

over.

preference to this plan for turning over

that (he pla(e
less (lian

is

rolled over on

resting on tiiree bearings, which will

turned over with two bearings,
two trunnions.

wlien

it is

In sweeping or moulding the bottom in the floor, a coke
bed was laid under to carry the vents, and the sides were
swept up tirst, a space being kept open around the bottom for the moulder to stand, and for the sand to fall into.
When the sides were finished the bottom part was swept up,
and the casting gated as shown. For a pattern two sweeps
were made, one for the bottom and one for the cope.
The
cope plate was cast 2" thick, with plenty of vent holes in it.

DROPPING OF GREEN SAND COPES.
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DROPPING OF GREEN SAND COPES.
The

" dropped,"

expression

or

"

fell,"

made

use of in a

foundry, will turn every moulder's eyes in the direction indicated.

Even

if

he

is

drawing a

fine tooth gear wheel, ten

chances to one he will give a squint to see
if it

knocks down every tooth to do

known

it.

who

Why

is

the victim,

it is

that this

There is nothing
that will cause the countenance of a moulder to change, and
that will make him look as if he had lost his last friend, so
quickly, as to have all, or a jiortion of the cope of a mould
which he has been working on for a day, or perhaps two or
three days, drop out when he is closing his mould.
If the cope is closed by hand, this may be caused by not
lifting it level and steadily
or if hoisted with a crane, the
chain may jump.
One or the other of these is about the
only excuse a moulder can make for such an accident.
The foolish manner in which some moulders will gagger
copes will cause them to drop quicker than if they had never
put a gagger in them.
Not long ago, an old moulder was ramming up a cope that
had fallen out with him, and going to see what was the matter, I asked him what made it drop.
His only answer was,
" It fell out." I told him, by the looks of things, there was
no question about that part of it, and seeing by the manner
in which he was gaggering up his cope, he did not know
what the trouble was, I asked him if he knew what lie set
gaggers in a cope for ? He answered, '*To hold the sand
up." Taking a gagger and setting it iti, I asked him which
is

the case,

is

only

to moulders.

;

64

SAMi

OltKKN

lie tli()Uf,'lit

of the

.saiul

was the

same

\I<il

licavicsl, the

dinieiisioiis ?

I.UINC,.

iron

fraf^gcr or a ])icce of

Well, he thought the gagger

was.

then asked him wliat eross hars were put in a cope for,
whieh point I saw lie was getting indiiferent, and tf^ld him
I was speaking for his benefit, and still insisted on the question.
He answered, " To hold in the sand." Having Htill
I

at

hold of the gagger with

down),

I asked

him

my hand (for if J let go it would fall
me the longest gagger he had in

to give

in, did not comenj) 2" between the
and seeing the questions liad answered my ])ur])ose. I walked away from a man who was evidently wondering wliy he did not think of these simple ques-

his pile,

bars

Avliicli,

tliat

Avhen set

were cut out

;

tions before.

Copes dropping from just such causes are every-day occurwho liave worked a life-time at the

rences Avith moulders
trade.

In ramming up copes that have the bars cut out so as to

re-

quire gaggers, or should there be a body of sand to be lifted

moulder should remember that iron gagif he wants to lift a body of
sand witli them, the gaggers should be long enough to have
two-thirds of tlieir length up between bars, as it is the
sand rammed between the bars tliat holds the gaggers, and
it is the gaggers that lifts the hanging sand below the face of
the bars, in some cases.
When there is over two inches of
"with gaggers, the

gers are heavier than sand, and

sand to be

lifted, there

some wooden

often should be, to assist the gaggers,

sticks, or ''soldiers," as they are usually called

— a name that must have been derived from the resemblance
of the sticks, when in position against the bars, to a company or regiment of men in line.
I onco came near getting struck liy a green Cienuan helper
because 1 told him to go to the pattoin shop and get some
"wooden soldiers." lie looked at nie, and wanted to know if I

DROPPING OF GREEK SAND COPES.

65

he was a fool, and to make matters worse, several
Before I could
near were laughing at him.
get the soldiers, I had to go for them myself.
In using soldiers, they should not have too large a surface on the end that comes next to tlie pattern, for when
tliouglit

men working

sand is liable to drop, or be drawn down
from them and cause the casting to blow.
When using soldiers for making heavy castings, the gaggers
should be set first, and then a good inch of sand put over them
before setting the soldiers. When set in this way they can be
used larger, which will make them of more service. If there
is a heavy body of sand to l)e lifted, the soldiers can be nailed
to the cross bars.
AYooden soldiers will lift a heavy body of
sand better than iron gaggers, which can be proved by trythis is the case, the

ing to pull one of each out.

When

soldiers are used over the surface of light castings,

f

end surface should not be over
square, and they
should have a good V' of sand under them.
The space between wooden or iron bars has a great deal to do with the
amount of hanging sand a cope will lift.
Copes that are made for jobbing castings should not have
the bars over six inches apart, and the bars should be at least 7"
deep, so that they will stand to be cut out and still leave
width enough to be gaggered.
Copes that are made for special jjatterns, if the castings
are light, can have nails driven into the chamfered edge of
tbe bars if necessary, doing away with the use of gaggers or
soldiers for lifting or carrying the sand.
For plain, ordinary
light castings, if the bars are clay-washed and not over f"
from the face of the pattern, there is little danger, if the
sand is in good condition and rammed as it should be.
If the sand is burned much, and the moulder is not allowed to put in new sand enough to renew it, he will have
to gagger it more, and should select the thinnest and lighttheir

OREEN SAM)

on

Mol

l-IiTXPf.

He will also have to ram his inouM liankr,
saud from dropijiiig out of the cojr'.
There are moulders working on good work who will make
easting after casting without a hole caused by the co|)e
dro])i>ing after it is closed, wliile others cannot make over
two or three castings without trouble of this sort, for which
tlu'V always have an excuse.
The way sonic moulders ram iij) a llask will be cause
enough ii>r all their trouble. They will havesome 8"of sand
in the cope for the first ramming, making no diiference when
there are flanges, pockets, or anything else to ram over or
around, giving every piece the same treatment with a heavy
rammer. For the second ramming they will have only 3" or
4" of sand to ram through, over which they will spend as
much time as they did ramming the first course of 7' or 8".
For a finish, they will go over the top in a loose, careless manner, and then vent it. This may be a quick way of ramming
up a cope, but it is far from being a reliable way.
In ramming plain copes, from i'' to 5" of sand is i)lenty for
the first ramming, and which should be even and solid.
For the second ramming you can put in 7" or 8", and go over
it in half the time.
Then, with a butt rammer, make the
top solid, for it is the butting that will make the sand compact between the bars, so as to hold the gaggers or soldiers
in a firm manner. In this way you can depend on havijig a
good lift, and the sand will stay where it belongs.
est of gaggcrs.

to keoj) the

When

there are j)ockets,

flanges,

or projections to

be

hand rammer should be used so as to
ram in and around them evenly, and not get the sand so
hard as to cause blowing, but still solid enough to hold the
sand from droj)ping.
Should the pattern be so constructed
as to re(piire a deep cope, the same treatment and precaulaninicd over, a light

tion sliouM be used so far as

dropping

is

concerned.*

* All article which should be road iu connectiou with this

on

p. I'm,

Vol.

II.

is

found
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MOULDING KETTLES IN GREEN SAND WITHOUT A PATTERN.
Different styles of kettles require an
manner of moulding them. In some

the

entire change in

foundries, where

they have a standing order for a sjiecial-shaped kettle, they

have good jjatterns and otlier arrangements for making or
sweeping them up in loam. In making kettles of almost
any form, there has

more riggingand expense in-

to be
uj)

curred than in makordinary

ing

Loam

ings.

cast-

jobbing

worth
are
more than green sand
ones, on account of
castings

the extra labor, time,

and

fuel

;

great

many

tliey

are

and in a
instances

made

in

loam simply to save
the cost of patterns.

One reason why

so

many

up in loam
Notwithstanding

kettles are swept

expense of a full set of patterns.

however, a set of patterns

is

is

the

this,

sometimes made for a single

casting.

The
kettle

engi-aving represents a plan employed in

which was wanted in a hurry.

making a

Instead of sweeping

OREKN SAND MOULDING.
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The only rigit lip ill loam, it was s\vi'])L iij) in green sand.
ging needed was the hlling frame A', whieh was made of
])ulley rings and a few pieces of -wood for the bars II, II.
The

holes, Nos. 2, 3, 4,

shown

and

5, are for

The

bolting the frame uj*

was
and aljout G feet at the bottom,
the thickness of which was 2
The sides tapered in thickness from H up to 1", the dei)th of the kettle being 2-4".
The casting was poured with two gates, 4A" wide and 1|"
thick, as shown at W.
The cuts P and 0, slunv the wooden sweeps laid against
the spindle for sweeping the outside and inside of the
to the cope, as

at T.

size of this kettle

7 feet 2 inches at the top,

'.

"

casting.

In starting to mould a casting like this, it is necessary to
have a coke or cinder bed under the mould. At ^is shown
When tiie spindle is in jdacc
a seat for holding the spindle.
and the sweep P fastened to it, sweep up the shape of the
inside as shown at D, and, instead of shaking on wet parting
sand to make a jomt, it is best to fasten ])aper on the side
Avith small nails. Before setting the lifting frame, there should
be three thin flat plates, about 6" square, set on the bottom

frame from sinking into the face of the mould.
is rammed up, set in the four bolts. These
bolts are better (o have a nut on each end, which makes
them more solid than having a hook on the lower end as
when the weight of the core comes on the hook it islial)le to
The top of the bolt above the nut
yield and crack the core.
should be s(|uared for a wrench, to hold them from turning
around while screwing \\\) the nut.
At
is shown one of the four bars of iron resting on the
top of the frame and wedged under the wrought iron bar.
This makes it certain that the melted iron Avill not raise up
the core, as is often the case.
As it is, should the core rise,
it would have to lift up all the holding-down rigging.
to keej) the

After the frame

;

M
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(;ki;i;n

When

tlic

sank mot ding.
i,

core or inside

is i;iiiiiiic(l

uji level

with the joint

on the c<»|te, and after it is
and vented, lay on four rails or bars for

or to]) of the kettle, then set

staked,

rammed

holting the core

uj),

up

to

the cope, as

shown

at

Two

T.

of

these rails ure i)laced side by side, so as to carry the wei<fht

two

of

These bars must have their bearing on the
and be raised up \\\\i}\ enough to clear the

bolts.

sides of the flask,

wooden

cross bars.

down

Before screwing

on

tlie rails,

say as

the nuts, place some heavy weights

much weight

as will

equal to Avhat the weight of the

core

bend down tlie bars
would bend them
;

and, while the weights are on, screw dow^n the nuts solid.

which the weights can be taken off. Then wedge between the upright bar J/, and the lifting bar, and also all
the wooden cross bars.
Bolt up any heavy core or body of
sand this wa}^ and you can depend on there being no cracks
after

or openings in

it.

is lifted off, set back the spindle, fasten on
the sweep 0, and dig out about 4" of sand all around the

After the cope

and bottom. This yv\\\ leave room enough for packing
and sweeping it out the shape of the outside of the
kettle, as shown at 7?.
Kettles 12 feet or more in diameter
sides

sand,

can be made in green sand after this plan, provided the
building and crane are strong enough to
casting will be as sound and solid as one

anything, better

loam, the bottom

down, which

will

as in

;

is

moulding

usually cast

alwavs

make

u]i,

lift

The

the cope.

made

in

—

loam

if

kettles of this style in

while this one

a sounder bottom.

is

cast
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MOULDING ELBOW AND BRANCH PIPES
AYITHOUT A PATTERN.
There are often cases where a party wants a special
pipe in a liurry, for which he

is

piece of

unable to find a pattern.

Almost any shaped pipe can be made,

at very little

expense

work in the foundry.
wanted be given to the

for pattern-making, by a little extra

Let a clear sketch of the pipe as
pattern-maker, from wliicli he will

make

a plate pattern li

inches wider than the outside diameter of pipe, the extra

width forming a bearing for the sweeps, -X, which are to form
This pattern should have
pieces nailed on where the flanges are wanted, as shown at B,B,
and an extension of five or six inches beyond all flanges for a
From this pattern cast two open sand plates.
core print.
These cannot be counted as involving extra exi^ense, since
they would have to be made if the core was rammed in a
regular core box. "When all is ready, ram the core sand a little
the core and thickness of pipe.

than the size of core wanted, and take the smallest
sweep and strike off the core, following the shape of the plate
when possible, and when not, as at D, use the trowel. When
the core has been gone roughly over, sprinkle it Avith water,
and sift on core sand, using a fine sieve. After this has been
packed evenly by the hands, it should be gone over evenly
larger

and

steadily with the

sweep and the core slicked and finished.
i'^ch to \ inch larger

The sweeps should be made ^V
than the
smaller.

size required, as the slicking will

make

the cores

SAND

GltEEX
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llip

Ill

l)ottoin half of core ])ut

stand out as far as
clear

.MOlLI>IN(J.

])os.sil)l(',

lotting tlicin

luiils,

liavc tlio tliickni'.ss swci-ji

lie!])

to hold the thickness

'rijcse nails \vill

tlu'iii.

Avlicn ilic core is

some

and

The top

turned over.

on

half of core will nol

need any. After the core is dried, Avherever metal is wanted,
ml) on loam, or other mixture, that will sweep well and bak(
hard, and

with sweep to

strike off

flanges as there are to he on the

halves

;

and, to

make

size.

Have

turned

l)ii)e,

u])

as

many

and cut

sure of setting their faces true,

in

it is

shown
A, and Avhen setting the flanges (before sweeping the
thickness) drive a few nails through this stri]) and into the

hetter to have a strip of Avood fastened to them, as
at

core.

Tlie

loam swept on

drying, unless the core

for thickness of metal will reqi.jrc
is

very hot.

In nsing

tliis

core as a

substitute for a pattern, dig a hole in the floor (that

is, if

you cannot get a flask to suit), bed the bottom core, set on
the to}) half, and rub down the prints, or ])ut sand between
them, till they cali^jcr round. The top half of the core
should have hooks, so as to lift it up with the cope. "When
the cores are drawn knock off the thickness, paste the
halves together,

and

them dry

let

Avhile

finishing

the

mould.
If tiie pipe is to be

one inch or more in thickness, another

plan would be to saw out a

shown
apart,

number of half-circle pieces, as
H, place them over the cores, 4 inches or 5 inches
and when rammed and the cores drawn, cut out the
at

sand between them.

This Avould save sweeping the thick-

ness on the core, and in

and the best
Ordinary

size

cast plates,

may

pii)e,

keep them in

Avhon

be swejit

the sha})e Avanted,
to

some

cases

might be the cheapest

time

cannot

plan.

uj)

be

on a wooden

spared to
plate

and having the flanges nailed

i)lace.

Sometimes,

AA'hen

made
to

it

three or four
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castings arc wanted,

wooden pattern,

SAX I)

and

it

it is ])est

MoT'T,T)Ixr,.

is

to

as a i)attern, not sweejiing on
castitigs are all

sand used

af'ain.

made, the

not undcsiraljle to

make

coi'e

make

a

a core ex])ressly for use

a ihickiu'ss, and

when

tlie

can be broken np and Ibc
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RAMMING UP THE TEETH OF GEAR
WHEELS IN GREEN SAND.
There

is,

perhaps, nothing requires more careful and even
the teeth of gearwheels. The sides of almost

ramming than

any casting can be swelled without attracting attention, but
the face or sides of teeth are swelled, it will appear at
once.
In some shops great attention is paid to having each
tooth the right size, and in some instances every tooth is
tried with calipers to detect swelling.
Moulders will someif

times

make

the teeth of wheels exactly the size of the

from -^^" up to yV' larger than
Teeth can be larger than the pattern and yet
show no signs of strains or swelling, even if the moulder has
been very particular in ramming, for if he did not ram
solid, being afraid, perhaps, the teeth would not draw well,
would be scabbed if rammed solid, or perhajos from his
established practice of light ramming, it is sure to occur. It
may sound odd, but there are few moulders that ram alike.
One will ram heavier or lighter than another, and their
castings apparently show no difference, but if they are tested
with calipers and straight-edges, or weighed, then it is easy
to see who rams the hardest.
It sometimes is a good thing
to be accustomed to ram hard.
But for general jobbing
work the moulder accustomed to ramming lightly will have
the fewest bad castings.
Some moulders can ram a mould light or heavy as they
pattern, while others will be

the pattern.

GKKEX SAND MOLLDINO.

70

choose, l)iit they are fi'W. In raniniing upfimall spur teelh fnnii
2" ])iteli (Iciwii, (lie hands only should he used; some moulders
will /irrss the

sand

in,

while others throw

it in, and raise an
would he a hard matter to dei)hin, since the moulder who pressed
throw^ it in, would prohahly make the

ineh or two every time.
cide Avhieh

the sand

is

in, if

the hest
told to

It

is not used to making small-teethed
In making very small-teethed wheels,

teeth swelled, heeause he

wheels in this way.

where there is difllculty of getting the sand to stand, it is a
good thing to use some new dried moulding sand, and after
it is screened very fine, dampen it with some beer or water,
and then, with a wooden or iron roller, roll it back and foi-Avard over the sand, until it is well mixed ; this will make the
sand tough and give a good body to it.
Teeth from 2" pitch up are generally made by throwing
in 2" or 3" of sand, and then, after the outside is rammed, use
a rod or small pin rammer to ram in between the teeth.
The larger the i)itch the more solid should the ramming he
made ; the bottom, or first course of ramming, should be
rammed the most solid. When ramming sand between teeth
there should not be over 3" for a ramming, and it should be
rammed even, and as firm as the sand will allow. Before
throwing in sand for another course of ramming, the loose
sand should be all scraped away, and any soft sand i)ressed
down by using the fingers; tliis will help to avoid soft spots
between the course of ramming. Teeth that are rammed
solid should be well vented
facing sand should be used
stronger for the root and sides than for the face of the teeth.
A plan that works well in making nice-looking teeth, is to
use as strong a facing sand as the wheel will stand between
the teeth, and then for the face of the teeth use nothing but
fine-screened common heap sand this common sand on the
face of the teeth will allow the i)ouring of tiie wheel with
duller iron, and still retaip ^^ sharp face or comers.
When
;

;
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is cleaned, the inside of the teeth will peel, and by
rubbing coke or a piece of grindstone over the teeth's face,
About the most difficult
it will result in line-looking teeth.

the wheel

class of wheels to

make

are bevel gear wheels,

since,

when

bedded in, there is no chance to ram the teeth, as may be
done when ramming spur wheels sometimes in large bevel
wheels having small pitch it is possible, after a bed is made,
to lift out the pattern and turn it over, so as to bring the
face up, then fill and press the teeth full of sand, then by
handling the pattern gently roll it over on to its bed, and pound
This plan Avorks very well when the teeth are
it down.
small enough to hold in the sand when the pattern is turned
over, but for patterns that cannot be thus managed, the
moulder will have to ram up the teeth by having a bed made
the shape of the bevel of the pattern, from 2" to 4'' below the
face of the teeth, this space affording a good opportunity to
ram, and enabling the moulder to get his hand underneath.
Ramming uj) of teeth has to be done more by the sense of
feeling than seeing
in this the moulder must rely on his
own mechanical ability as to the amount of hardness that
teeth will stand in being rammed.
The harder that sand
will stand ramming, without danger of scabbing or not
drawing, coupled with even ramming and good venting, the
better-shaped teeth will be produced on a casting.
;

;
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CASTING LARGE PIPES IN GIJEEN SAND.
Tin:

i)l;in

licrc

described and sIkjwii for moulding large

pijies or Avork of a similar nature, involves

small exi)ense,

being in that resjject far ehca2)er than loam moulds, especially

when the oven

and they have

made

to

is

not large enough to dry the moulds,

be dried on the

floor.

The foundry

that

had an order for about a dozen, and they
were wanted in a liurry. The jiipes weighed about 5,000
pounds eacli. Tlicir diameter was nine feet, and their height
There was a
five feet, and the thickness of metal one inch.
flange at the top and bottom by which to bolt them together.
Elbow pipes that went with the plain ones v/ere cast in
loam, and, having worked on both jobs, I will give a desci'iption of how these were made when I get to loam work.
In making the plain pipes there was a sheet-iron curb sunk
into the floor to prevent straining, and to save work in digThe draw pattern was made of wood,
ging and ramming.
18"
four strong draw irons on it.
In
with
deep,
Avas
and
starting to mould it, a cast iron ring, XA', is set level, from
which a level l)cd is made. This ring is never disturl)ed, so
these pipes

that the leveling by straight edges every time a casting

is

AVhen the bed is finished, the draw pattern is set down, and cores having the bottom flange formed
in them, as shown at A, A, are set around the pattern.
There are two of these cores that the runner cores are
These were set a quarter of a
attached to, as shown at B.
circle apart, and avIu'U all the cores were set, any open joints
Wrere packed with hemp, so as to kcc]) dust or dirt from get-

made

is

avoided.

CASTING LARGE PIPES IN GREEN SAND.
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The

ting to the flange.

rammed

solid

When

vented.

;

to the level of the ])attorn,

all

screw-handle.

beam

facing and sand was sliovelcd in and

and then well
was ready, a man was placed at each
The cut only shows two screws and one

up

but as there are four draw irons needed,

screws and two beams.

At the word " Around

it
!

turns his handle around once, doing this at every

In this way the pattern

is

drawn even.

takes four

" each

man

command.

TJiis is a si)leudid

rigging for drawing gears or anything that needs to be drawn
level

and

steady.

at a time, until

curb, wliicli

it

made

This })attern was drawn about five inches
was raised up level with tiie top of the
it

the height required.

Tiie pattern was

leveled at every drawing, and the vents can-ied

up

to the top

by venting at every raising. After the cope was rammed up
and taken off, the segment D was bedded all around tiie
Tlie ui)right runners were
l)attcrn to form the top flange.
rammed up in the green sand, and had a core i)laced at the
bottom to prevent any cutting. The ramming was light
towards the top, so that the iron would lie quiet, and to
prevent any straining of the bottom portion, it was rammed

more

solid.*

* Th»> iniiiciplo here set

moulding pipes

is

forth

for

using draw-pulley patterns

further illustrated on

p. 25:],
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MAKING AND TENTING BEDS.

—

There are two classes of beds one is the open sand bed,
and the other is a covered bed. Wiien a bed is covered with
a cope, it can be made harder than a bed without a cope,
since, when iron is poured on to a covered bed, the air in
the mould is more or less compressed, and this jiressure
causes the retention of the gases, steam, and air, and forces
them to find relief by passing downwards into the sand below the face of the mould and the harder this underlying
sand is rammed, the more pressure will be required to drive
the gases and steam downwards.
When the sand below the
;

face of the bed

is

rammed

too hard, so that the gases cannot

be forced downwards, they

will,

when

the pressure becomes

strong enough, pass up through the surface sand of the bed

and through the liquid iron in the mould as an air-bubble
up through water. Whenever gases, air, or steam
have to pass through the surface of a bed in order to find

passes

relief,

there

used to

Avill

make

result scabbed castings.

The vent

wire

is

a proper channel for the escape of the gases,

The vent wire

in some cases, when not
more hurtful than beneficial. For
example, if a moulder venting a bed directly from the face
surface of a mould, and, to keep the iron from gettiug into
the vents, only rubs the palm of his lumd over them, the
holes seem to be all stopped up; but when the castings come
out of the sand, the core boys appear, picking up cast-iron
vent wires to make core rods of, and a scabbed casting is
air,

and steam.

used understandingly,

is

fSRKKN SAND

S'i

the result,

cjiuseil

by

tlic

tliinly-covcred vent holes,

M<»1 I.DINO.

hut iron

hurstin;,' thrnuprli

and causing them

tlic

to be all lilled

with iron; thus, instead of the vent holes carrying off the
vent from the surface of the mould, they not only create more
gas at the surface of the mould, but also in the interior,

Beds thus vented would be
of the sand.
produce a good, smooth-skinned casting if
A covered bed
they never had a vent wire used on them.

or dciper

more

|)orti(»n

likely to

generally requires to be vented, since this class of beds,

made

or strain of the iron,

if

from the pressure
when the mould became full, upon the

open saml beds,

as soft as

will sink

bottom bed, and thus make the casting a deal thicker than
should be. A good example, showing the results of having

it

too soft a bed,

is

making thin

the case of

fire fronts,

that

had a large semicircular ilue-cleaning door-hole, two firing
Around
door-holes, and two ash-pit door-holes in them.
the outside edge of these fronts there was a heavy ornamental border, and around all of the door-holes there were
chii)ping strips and also lugs for hanging the doors on. The
thickness of these fronts varied from three-eighths of an inch
to threc-([uarters of an inch, the outside measurements varying from three feet by five feet to nine feet by thirteen feet.

When

these fronts were fitted

uj).

there was

much

comi)laint

because the fronts were swelled all over the surface and
crooked, occujjying a machinist from five to fifteen hours
longer to fit up a front than would have resulted if the
fronts had been

made

right.

Since there Avere so

many lugs,

moulders
seemed to think the only way to make a bed to mould them
Straight edges would be leveled up,
on, was as follows
and a bed the full size of the front made.* This bed
would consist of all iDose, soft sand, running from 6" uj)
On the top of this soft bed
to 12" deep, and leveled off.
the pattern would be placed, and then, with a sledgecore prints, and

ehi})})ing pieces

on the

fronts, the

:

*

on

How

p. 153,

to level

Vol.

II.

up straight edges

for

making

level

beds

is

described

'
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a block of wood, the higs, border, chipping

and the whole thickness of the pattern would be
knocked down into the soft bed. It was a quick way of
bedding in the pattern, but when the casting came out it
was a botched job— a disgrace to tlie moulders that made it.
The face, in may places, would be covered with scabs, and
the casting would be from one-eiglith of an inch up to half
an inch thicker in some places tlum others, and by no means
This style of sledge-hammering down a pattern,
straight.
and the making a bed, is one that should very seldom be
adopted, as it causes the bed of a mould to be the reverse of
what it should be. Since the surface of a mould should
pieces,

be the

softest, in

order to have the iron

lie

quietly against

any strains or swells, the under portion of
In the above case, the
the sand should be firmly rammed.
hardest rammed sand formed the surface of the mould, and
To properly make a bed for
the soft sand was underneath.
this class of work, so as to prevent any straining and swelling, and have a casting as it should be, the following plan
can be relied upon After the straight edges are leveled,
dig out below the level of the straight edges about 5"
of sand, and then, with a butt rammer, go all over the surface ; after which fill up with good riddled or mixed sand,
till even with the top of the straight edges, tlicn butt-ram
this down also.
This will make a solid bed of sand within
about one and a half inches of the top of the straight
edges.
Before going any higher with sand, take ^" diameter vent wire, and vent the bed all over, after whicli,
with the flat of the hands, close up the tops of the vent
holes, and then fill up and level the sand with the top of the
straight edges; after which, if facing sand is to be used upon
the face of the mould, or common heap sand, it is the proper
time to distribute it over the bed then, with some pieces
of wood or iron, three-eighths of an inch in thickness, laid
it,

and

to prevent

:

;
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upon (ho leveled

heap or facing

edf^es, level this

stniiLi^lit

There

now

level bed of
sand -y above the top of the straight edges; then, after
thiekness pieces from under the
removing tlie
im-li

.smooth

jind

jjarallel

or

even.

will

be

a

'^

sand, so
edges.

strike
to

as
Tiiis

even

Avith

conii»lete the

Avill

front jiattern

fire

edge,

straiglit

Ite

is

now

down

ra})

tlie

lnp

making

oi'

this
tlie

nl"

the l)ed

on the bed, and the

set

raised

straiglit
;

the

imjjres-

sion of the lugs made, the outside corners of the i)attern

being staked, and the pattern is then lifted otf, and holes,
about two inches deeper and wider than the lugs, are dug
out of tlie bed, and all filled up again with soft sand.
Tiic

cope surface of the pattern

is

shown by

marks over

clialk

the lugs, core prints, and chipping pieces, and the pat-

all

tern

now set back upon tlie bed, and all the projections
hammered down, the chalk marks ])eing a guide

is

pressed or
to

show what

]>ortion of the pattern requires

bed having only been

made

knocking, the

the size of the jiattern inside of

all around the outside edge.
This is
with facing sand, the joint is now rammed
up and made, and, after the cope is rammed, a gutter is.
then dug on the two longest sides of the mould, about
4" below the level of the joint, and a long 2" vent

border, Avhich runs

then tucked

w'ire

is

u})

then used to vent under the pattern, so as to

connect, and thus bring the gases from the smaller vertical

vent holes

to

the outside

of

the

mould

or gutter.

Siiould there be any danger of a run-out, or the sand chok-

up the gutter vents, there can be some cinders placed
and then filled over with sand, and before
going to cast, a few^ holes can be dug down to the cinders,
The difiference in making
BO as to allow the vent to escape.*
a bed for such a thin casting as these fronts, and a bed for
ing

in the gutter,

thicker or heavier castings,
casting,
* If

the more

many

cinder bed

c.istinijs

is elloctive

is

very

strain there is

little.

are to bo iiukIc from the

m saving tlie

The

heavier the

upon the bed when
same

labor of using

tlie

it is

pattern, a coke or

long

g

vent wire.

;
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should be the foundation or

the body of sand within one inch of

tl)e

surface of

tlie

bed;

but the surface sand sliould not be made much harder for a
It is when the first
lieavy casting than for a light one.
inch of running iron is being raised upon the mould's surface tliat the scabbing, caused by too hard surface ramming,
is

generally done.

Whenever it

is necessary that the surface of the bed should
be harder, then pounded down three-eighths of an inch of
The best plan is not to make the surface
sand.

higher,

first

and then ram down,

in

stand an increased strain, but to ram
of the

5''

order to
uj)

have

it

firmly within

top of the straight edges, instead of the IJ",

above stated ; and, after this solid bed is well vented,
and the surface holes closed and the facing sand put on
this
tlicn use the f " thickness pieces to level off with
would make 1^" thickness of soft sand, occupying threeas

;

Many mouldwhen pounded down.
by ramming up within

quarters of an inch

make beds

ers

for a heavy casting

and then jDutting on facing sand,
pound it down with a parallel strike
They will then vent directly from
to keep the iron from getting into

about ^" of the top,

and afterwards either
or a butt rammer.
the top surface,* and
the vent holes, poke

their longest

finger into every vent

over the bed and fill the dewould only think
moulders
pressions.
If tliese practical
that the object
seeing
moment,
help
a
they could not
which they are trying to accomplish is really being destroyed, for, instead of the vents being brought near to the

hole

;

after Avhich they

go

all

top surface, the action of the finger has closed them up, so
that it would be safe to say that there were no vents
Another objection to
within 1^" of the top surface.
this plan

is

the irregular resistance of the bed, since it is
to make a bed of uniform hardness

almost impossible
*

The

reliable

size of vent wire generally used being i".
with surface venting, see p. 8'J, this bool«-

For making beds
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8C
wlion one spot

is

rammcfl with a strike or rammer,

another with a man's lingers.

which of the two

It

takes but

anfl

little retlection

A

bed with
bed itself of an even hardness all over its surface, two important
points that cannot be denied as elements most important in
order to make a good reliable bed.
Beds for open sand
castings are, as a general thing, never vented, because there
is very little strain ui)on the bed, and therefore the lower
sand can be left unranimcd,whic]i leaves the sand so ])orous
AMien a castthat the gases can freely escape downwards.
ing over 2" thick requires an exact level and smooth face
upon it, it is sometimes best to make the open sand bed
having the lower sand rammed and the bed well vented,
similar to the bed described for making the fire fronts.
One of the most popular classes of castings made in open
to see
its

])hins is

the best.

vents an even dislanee from the s.urface, and

tlie

sand are furnace plates for rolling-mills and blast-furnaces.

"When a foundry has a quantity of this class of work to do,
it is a good thing to use some sharp sand mixed in with the
moulding sand. This will permit the beds to be rammed
lightly, without using any vent wire upon then.
Some
places make the surface of the bed altogether of the sharp
sand, and, to make the sand peel from the castings, they
use water-lime cement dusted on and sleeked, like blacking.

The lime
its

is

valuable to peel a casting, but the objection to

use on nice work

is

the dead color which

it

gives to the

The sharp sand used can be either bank
The tliinncr the casting, the softer should

skin of castings.
or lake sand.

made.
For plates about ^"
thick, dig up the bed about six inches deep, and leave
it soft
then open it as it leaves the shovel. If the sand
is lumpy, it should
be riddled.
Level this sand with

the

open

sand

beds

be

;

the top of the straight edges, then, if the sharp sand is
used for the face or surface of the mould, spread it over.

MAKING AND VENTING
and

level

it

a

BEDS.
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quarter of an inch higher than the top

Sliould the casting be from one to
two inches in thickness, tlie sand should be leveled threeeighths of an inch, after wliich the whole surface should be
pounded level with the top of the straight edges. When
a bed is struck off, as is sometimes re(|uired in order to
make a very smooth surface after being jjounded down,
it is best to use a straight edge having a face of about
one inch, and the striking off should never be done by
pulling the straight edge along the sand, but it should
be done by working it in an irregular manner across the
bed, taking pains that every move is a forward one, for,
if the edge is allowed to go backwards, it will leave marks
upon the bed. The objection to striking off the bed smooth
is that it is apt to start the surface sand if not done right.
One great trouble with castings made in open sand is, that
they are generally very rough or scabby, at the places where
the iron was poured into the bed.
To prevent this, the bed
in front of the basin should be made harder by using the
of the straight edges.

flat

surface of a piece of board.

amount

of iron to be poured,

should have facing sand for

with the same

j)rocess of

making hard beds.
The most difficult
moulder makes beds

there

and

is

a large

made harder
this

hardened

common sand, must

be treated

its

portion, whether of facing or

When

the portion

surface

;

venting as in the above cases for

open sand casting that a
prevent the iron from
boiling or bubbling, is large loam plates, that require long
prickers cast on them.
Sometimes it is necessary to have
prickers three feet long, and in making a bed for these, it
is

class of

for, so as to

impossible to use soft sand entirely, since the strain at

tlie

bottom portion of the deep prickers is such that the entire
upper portion of the bed Avould be lifted up, so that the intended jirickered plate would become a rough, solid mass of

88
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The only safe way to make a bed of this clafis is to
ram it at tlic b<»ttom {)ortion, witliin about 8" of
top, and make the remainder of tlie bed similar to one
But when the
a liglit, thin, common plate casting.

iron.

liglitly
tlie

for

long ])rickers are as near together as five inches, the plate
will bubl)le more or less in any event when being poured,
for the large

amount

of gas

formed below the surface of the

cause this on account of the depth of the prickers.

bed
This trouble could be remedied somewhat by making a coke
or cinder bed below the bed proper, and venting the bed
into it with a small sized vent wire.
will

A

good illustration, showing the effect and amount of gas
is formed under open sand i)lates, was when -a number
of i)lain plates were wanted in a great hurry, and, since there
was not much shoi)-room to mould them in, they were
made very close together, having only about 3" of s\rdce
The size of plates was 6x4 feet,
between each i)late.
and there was a bed about G' ('>" wide and 25' 6"
that

made to mould
commencing at one
long

six plates

end.

upon.

The

first

They were poured,
and second

jdates

and the crane ladle Avas then
were
the third and fourth plates poured with
refilled, and
some bubl)ling and blowing but when tlie fifth and
sixth plates Avcre poured, they boiled so hard that the
iron was thrown three or four inches, and, as it became
successfully poured,

;

molten, so that the gas could not escape, its force raised
the middle portion of the plate nearly 2" from the face
of the mould.

wire straight

Had

they been vented with a large vent

down between each

plate,

all

this trouble

would have been avoided, as the gas could thus have escaped,
and not been drawn from the plates already poured into
It might be asked why
the one that was being poured.
The bed in this
the bed was not vented underneath.
case was all right, and soft enough to stand, and required

;
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no venting, as the pouring of tlie first two plates proved
but the trouble was closeness of the moulds. And thus, by
not taking into account a simple, practical truth, a result,
which should have proved a success, became a lamentable
failure.

On

p.

85 objections are raised to the practice

when making "hard
about

i''

many moulders have

beds," of venting (Urect from the surface with

vent wires, and stopping up the surface vent holes with their

Now, the author does not wish it understood that good,
cannot be made by "direct surface venting;" but, like
everything else in moulding, there is generally a wrong and a right way.
finger ends.

reliable beds

In venting direct from the top surface of a bed, such a system should be
followed as will not require the surface finger-poking objected to on p. 85.
The following is a plan for surface venting M'hich, if followed, will
require no finger-poking of vent holes, and should insure beds being

work or sand thought to " easily scab." The plan consimply in ramming solid within about £"of the top of the straightedge with common sand, and then filling the surface over with facing
sand so as to project about 1^" above the straight-edge. After this is
reliably vented for
sists

butted even and lightly

down

[lohich sJtnukl then leave the

fachvj sand

projectinf/ above the Ntraight-edfje), vent the bed closely with a ^" vent

wire.

If there is a cinder

bed below, the vent wire will of course be

imshed down to it otherwise the i" vertical vents will require to be
carried off by close under horizontal vent holes of j" or |".
After the
bed is vertically vented, it is then "struck off." The action of the
"striking off," and the after smoothing off of the bed with a little finesieved sand and a hard-wood smoothing block (which consists of a
piece of hard wood f" thick by about 3" wide and S" long), will close
;

the top of the vent holes (as they are small) sufficient to prevent the

from entering them, and give an even, smooth surface to the castIn some cases, where, for instance, there is because of an extra
hard bed being required or close sand having to be used, extra danger of
scabs being produced, the reliability of a bed could be increased by first
venting the bed with a i" vent wire before the facing sand, as above
described, was put on
then after it was rammed down, let the bed be
vented from its top surface with the ^" vent wire, and "struck off" as
described above.
To prevent the facing sand from getting into the i"
vent holes, simply close their tops by rubbing over them with the flat
iron

ings.

;

of the hand.
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METHOD OF MAKING A HEAVY GKEEN SAND
CASTING.
Nearly

Jill castings lost are lost on account
methods of making and jdaciiig gates and runThe best method of gating green sand moulds is to

two-thirds of

of im])ro})er
ners.

make the gates as long as practicable,

as

it

does not take a very

long time for iron, when running directly against, or on the
It is a good thing, where
sand, to cut or wash it away.

run through a gate, to
tiie wash of the iron
is; or mix some flour in the facing sand for the dangerous
sections, and, if you can get at it, put in some nails, having

you have a large quantity

of iron to

place cores against your pattern where

the heads even with the faces of the moulds.
as

The gate and runners, and mode of moulding the casting,
shown in the cut, can be relied on as presenting a safe

plan for any casting of a similar construction.

This casting

weighed about fourteen tons, and, being made in green sand,
the utmost thouglit and caution were required to make a
success, as the casting was not a plain block, but a casting
that had

all

the worst features of a green sand mould to con-

tend with, including corners, pockets, projections, and flanges
in both cope and bottom part, with a depth of over four feet
in the ground.

The ninners and gates were all made in cores, and rammed
up with the mould. Being obliged to run this casting
direct from the air furnace, as there were no large ladles,
nor chance to build a reservoir to hold the iron, I contrived
the runners and basins, as shown, to let the iron into the

MAKING A HEAVY GEEEN SAND CASTING.

;%

A—

^^ C

.

n,^^

91

GKKEN SAND MOL'LDINO.

09
inoiiM,

sli<)ul<l

.saint' liiiic,

liolo

]»in.<r

if

and make

fur the air to

As

basin

1, Avliieh

basin 2

tom

of

fii.<(c'r lliiiii

it

calculatcfl for.

liaj)))en to

cliokc nj»

At the
(lie

tap-

coino .slmver, there would henocliancc

Mow

ing.

so tluit

coiiic

it

any hinip slionld

out at tiuit gate and start the mould hloweame down the long s])out, it filled uj»
has a core sunk in it to hold back the dirt,

the iron

it

is

all

clean iron that goes into the mould.

main runner, as it takes tlie iron to the
the mould.
Should the iron come too fast, it
is

the

flow over into basin

3.

When

the basin

is full, lift

The
bot"will

out the

and the iron goes into the mould. Should the
come slowly afterwards, so as not to flow over into basin
and tlie mould is not filled up to the level of this gate,

iron plug,
iron
3,

the air cannot escape, as there will be eight inches of iron in

lower angle gates.

AVhcrc iron went into the mould, there were set cores,
the sha})c of the pattern, to jDrcvent any washing.

The

cut

shows how the projections were rodded and vented. All
corners were well nailed, and rodded with small-sized rods,
also vented with a fine vent wire directly from the face of
the mould, which is a good plan to adojjt in any green sand
corners, that are liable to scab, and the sand for the face of
projections was mixed, one-third sharp saiul, and rammed
lightly.
Instead of having wooden bars to lift the pockets
out of the cope, iron frames were made the shape of each
pocket, and bolted to the cojie.
The facing sand for the
cope w;is mixed one to twenty of flour, and when the cope
Avas finished it Avas Avcll wet with molasses and Avater, while
a fire of shavings and chips was made under it, until the
surface was dried like a dry-sand mould.
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a foundry to luive a good supj)]y of flasks

thing, but to keep tlicni in repair

In a jobbing shop, especially,

it

is

is

is

one

quite anotlier tiling.

and exmoulder is

a serious trouble

pense to keep the flasks in order and mated.

A

any time liable to get a job to make, for whicli he will
be obliged to take parts of several flasks perhajis two or
at

three co2)es and as

many bottoms

—and

—

bolt or nail

them

IRON"
together.

AND

WOODEliT FLASKS.

Quite likely, to get what

lie

95

wants, he gets in

and another moulder discovers
that some of these pieces are just what he wants, and eventually, instead of being put where they belong, they are

parts

of different flasks,

dumped down

indiscriminately at the handiest place.

Per-

haps, to complicate matters, the foreman will order some
of the parts of a half dozen flasks put carefully aside for

future prospective
ordered.

use,

on another piece

that

may

be

In any event, the parts of different flasks get

promiscuously mixed, and the result is that some moulder
looking for a cope to cover a pattern bedded in, or wanting
a bottom to raise some part higher, will see these parts so

and the part that he wants at the bottom of
Sooner than go for the man who has charge of
the flasks to helj) him, he will throw down the whole pile,
smashing pins and handles.
This is the way the thing
works in almost every regular jobbing foundry.
A foundry for special work does not require much over
half the room that a jobbing foundry does, for storing
flasks. In a foundry designed and equipped for special work,
nicely piled up,

the

pile.

generally a large number of flasks for the same patand when any pattern is brought into the foundry to be
made, the foreman can send for the required flask, without
spending two or three hours' time in looking for stray copes
and bottoms. Their flasks can be piled up high, because
they do not have to be disturbed to get a part of a flask
from the bottom of the pile. In such shops men will work
months sometimes years with the same set of flasks,
whereas, in some jobbing shops, two weeks would be the
there
tern

is

;

—

—

limit.

In a jobbing shop, as a rule, the moulders, when going to
in the morning, have no idea what job they will start

work

on, or the

make

number

before getting

new jobs they may be
home again.

of

called

on to

GREEK SANIJ MOLLDIKO.
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An

assortment

])lciity

ol"

niisccllaiieous jnljMiig flasks sliouM liavo

of gruuiul ruuin, and

and not very

liigli,

able to see every

•'^o

\niv\.

tluil

a

llie jjilts

.should be

man looking

lor a

witliouL having to throw

made open

fia.sk

will be

down

a

j)il('.

There should be some one in eharge of the flasks, and he
sliould re])ort any man known to ill-use them, and then, it
the foreman does his duty, there will be no need of moulders
losing their night's sleep worrying over a drop-out caused
Of course this
by loose bars, crooked i)ins, or shaky flasks.
does not mean that a jobbing shop cannot be run without
There are plenty
having an acre or two to pile up flasks on.

^-1

IRON AND WOODEN FLASKS.

Wooden and
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iron flasks each have their especial advant-

is the most durable, is stiffer, and can be
on in matters of dropping, run-outs, or strained castings. Take a large plate full of holes, cast one with a wooden,
and one with an iron flask, and then look at the difference
The one made in the wooden flask,
in the two castings.
with all the time spent wedging down the bars, and blocking
up to get the weights, or screw-down binders on, may be
from I" to ^" thicker in the middle than it should be, and
as for the holes, they are not to be seen on the cope side

ages

the iron one

:

relied

at

all.

Wooden
handy

have

flasks

to lift

and

also

carry,

their advantages.

and better adapted

They
for a

are

dull

foundry hatchet, to carve out the bars, so as to admit of the
cope being used for various castings. After being pitched
around eiglit or nine times, they will also save the cupola
man lots of time and labor in hunting up kindling-wood to
start his fire with.

There are more iron flasks used in this country at present
than were formerly used. Some shops that have a standard
of work can rig up iron flasks with loose bars and side
pieces, that can be bolted together to answer the purpose

making a variety of castings.
The sketches represent the principle

for

of plain

of construction, etc.,

iron flasks, such as every jobbing shop should or

could use.

The

smallest ones, without bars, are very light

and handy for small jobbing castings. The second size is a
cope about as heavy as two men can lift off. The lug and
pin,
H, should be attached to special flasks where

H

parts of the casting are to be

made

in the copes.

This pin

involves considerable machine-shop labor

is

expensive, as

to

make, as in turning the pins and boring the holes, but it
pay for itself in a short time, when used for making

will

pulleys, etc.

5

it

08
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For dry

Siiiul

work

tliat

ivqiiircs lo

iho flasks should liavc tliive or four

sometimes need
over

good for a

The

The

pins

may

one foot in length, so as to close true
cores and tlie like.
The j>in shown, cast

to be

cyliiuli'r jtort

on the small

closed very true,

l)c
i)iiis.

flasks,

costs very little to

])lain class of

large iron fiask

^22X11123

fit U]),

and

is

very

work.

shown

])osse8se8 several

advantageous

T

^x

O
o

.

I

i

1

lO

I

i

o

W^-^l

i

The round trunnion

features.

is

a

common but very handy

thing for turning over copes, so as to get to finish them
easily.
if

This

required.

may

be cast on, the flask having handles,

The handle,

the flask, which

II',

is

makes a neat

of

wrought

also,

iron, cast into

lifting-handle.

It is cast in

with the chains when lifting.
The handle on the ojiposite side is cast-iron, and should be

on a

slant, so as to be in aline

IROX AND AVOODEN FLASKS.
large for strength, but should be

ing

made convenient

99
for hook-

Guides, as shown at A', A', should be cast on for driv-

to.

ing down stakes alongside of. The loose plate or bar
be bolted to the flanges, should the flask require to be

Y can
made

longer, or to have a piece or pocket bolted on for any pur-

To accomplish the same purpose, the wliole flask is
sometimes cast together, and one end cut out about f ", so
there will be no bearing on the joint, and Aviicn the flask is
wanted longer, a section is bolted against its flat surface.
The objection to this is, that the end cut out is never solid
on the joint when the flask is used without the extension,
and when there is a piece bolted on it, the joint forms a flat
pose.

clumsy surface for the sand to hang

The

flasks

shown

to.

are intended for a plain class of green

sand work, such as almost every jobbing foundry has to do.
flasks, in some instances, are better for being made in
sections, and bolted together.
Iron flasks for dry sand

Deep
work

are better

if

made

I" thicker

than shown in the cuts,

as they have to stand rougher handling.

The cut of a woodflask shows a
good reliable way of

en

making a

stiff flask

medium
of work. The

for a

piece

B

is

class

angle

cast-iron,

and is a good thing
to put in the corners
of large

bolting

flasks

for

tlie sides to-

would be better if a small bracket was cast
on the inside corners, so as to make it stronger. D shows a
trunnion that can be bolted to a flask, to roll it over, or the
two ends could be entirely of iron, with the trunnions cast

gether. This angle

(iUKLN

100
on,

and wooden

.'^A.NI)

M<nLI>INO
AVlicn Ijolts will not

sides b(dted to thcra.

lioUl a large llask

still'

enougli, cast-iron bars are sometimes

used instead of wooden ones, having flanges cast on to bolt

R

the sides and bars together.

The handle

come under the bottom
Tiiis makes a
holes in it.

of the cope,

to

heavy co])es.
Should a moulder wish
has

rammed up

to

is wrought iron,
and has two boltlifting hook for very

reliable

know

the weight of the sand he

if the crane or
he can remember that one
cubic foot of sand when rammed, and of the right temper,
weighs about one hun-

chain

is

in a flask, in order to tell

strong enough to

lift

it,

^dred pounds.

The

bars can

be

far-

ther a])art in deep copes

than

in

shallow ones, for

green as well as dry sand.

^'Thc sides of wooden copes
for large flasks should
be made of 3" to 4"
planks.

Hard pine

will

last longer than soft pine,

pounded much with a sledge-hammer, Avhich
if there are wooden mallets to be had.
In making iron flasks the best iron should be used, as a good
flask is an essential feature in turning out good castings.
They should receive care and jiroper handling, otherwise, in
especially

if

should never be done

a short time, a
or scrap.

new

flask will be only

fit

for kindling-wood

SKIMMING AKD FLOW-OFF GATES.
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SKIMMINa AND FLOW-OFF GATES.
As melted iron has more or less dirt or impurities, which
keep rising upon the surface of the metal, more especially
while

it is

as

much

air, it is of

the utmost importance

and gates made

so as to collect the dirt

exposed to the

to have the runners

as possible before the metal enters the mould, to in-

The gate shown is an improvement on the common skimming gate, as there is one more
riser or dirt-catcher in it, into which the iron goes circling
round, whirling the dirt up to the top.
It is astonishing
how little thought some moulders have about the principle
of skimming gates.
Go into almost any foundry, and you
will see men making or working on good work, setting the
largest runner for the jjourer, and the smallest for the dirtcatcher or they will cut the gate that goes into the mould
sure a clean, solid casting.

;

larger than

any other portion of the runners or

gates.

I

have

skimming gates cut when the man cutting them
did not know which one of the upright runners was the one
to pour into.
This showed that, of course, he had given no
also seen

thought

to the subject. There were, in the instance referred
two upright runners, with a channel cut between them,
and he thought he was cutting a skimming gate. In the accompanying cut is shown a crank for an engine, bedded in
the floor.
To save work, the face is cast up, and it requires
the greatest of care as regards clean iron going into the
mould.
The gate that leads into the mould is cut the smallto,

est of any, so that the rest of the gates

kept fuU of iron.

The

dirt flows

up

and runners may be

to the top of the risers
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ami
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this

SANK

way clean

MolI.OINc;.

iron }^ovs

being cut in the bottom, from

B

that the iron will whirl around in

and

iiilo

the mould.

have no connection cut in the

})()uring gate 1) arc

CMj)e

Kis-

jmrt,

it

A, and on a circle, so
The runner
the riser J.

to

connected with

JJ in the

cope

A

but can be connected in the bottom part, like

])art,

and B,

shouhl it not be jiractiealjle to connect in the coj)e.
The
pouring runner J) is large enough to keep the lower gate full
of iron, and the two dirt-holders or risers are larger by onethird than the i)0uring runner.

The ])ouriug basin J/, if for a very heavy casting, could be
made longer, and a skimming core added, as shown in a previous article on " Making a Heavy Green Sand Casting."
All the runners should be rammed even, so that there are no
soft spots in them, and all corners or edges of the gates and
runners made rounding, so that the running iron can have

no chance to wash sand into the casting.
The numbers 3 and 4 show a good x^l^iii of

risers to

take

mould when pouring. The riser 3 is connected with the pouring gate, and a clay ball stojjs the iron
from flownng away until the mould is full. It then flows
down the outlet, under the joint of the flask. The connections between 3 and 4 can be cut down as low as 3 inches,
the strain

off

the

This is also
leaves very little strain on the mould.
used independently but cutting the riser from the mould,
and having three or four of them, causes a sudden pressure
on the cope to be greatly released. As a good skimming gate
is essential in making a clean casting, so are good risers

which

;

necessary to keep a casting from being strained.
spect they are of equal importance, and too

should not be given to one to

tiie

In this

much

re-

attention

exclusion of the other.*

* The question of skimming gates and procuring clean castings is an
important subject. To thoroughly understand the subject, the reader
must refer to the chapters found on pp. Iti, o'J, 48, 114, liiO, 121>, ^'ol. II.
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AND
In making

(lATES.

and gates are often
There is Httle in the whoh'
art of moulding that requires more care than the making vf
A mouUler may slight the rest of his
these parts of a mouUl.
mould and have his casting come out all right, but any carelessness or ignorance in making the basins, runners, or gates,
castings, the basin, runners,

rcsponsil)le for their being bad.

will

almost always cause

troultle.

In i)ouring a mould, the iron
into the basin

;

from the basin

first

drops from the ladle

runs Avith more or

it

less of

a

rush into the upright runners, from the runners into the
"With the excepgates, and from the gates into the mould.
tion of that portion of the

drops into, there
gradually

is

iron enters or

agitation of the metal as

little

H

the cayity into which the iron

it

rises.

In the cut shown,
drops as

mould which the

very

it

is

is

poured out of the ladle

;

V

is

first

the runner

through which the iron flows to the gate K, from which

it

runs into the mould.

For pouring five-ton ladles, the width of a basin should
The botnot be less than 18", and the depth should be 9".
tom of the basin, where the iron first drops, should not be less
than 2" deeper than at S.
there should be an

From S down

easy incline

;

to the

runner, Y,

the longer the basin the

more incline there should be.* This assists the iron in flowing, making sure of kcejiing the runners full, and also j)revents any iron remaining in the basin when the mould
* This subjccl

is

I'uillur discusseil

on

p.

I'-iO,

Vol.

II,

MAKIKG A
is fnll,

GREElSr

except that wliich

is

SAND BASIN.

in the cavity that

the iron to drop from the hidle into.

105
is

formed for

This cavity

is

pro-

vided for the purpose of preventing the cutting of the bot-

tom of the basin, wliich would be the case was this part
made even with the rest. This cavity, which is soon filled,

When

allows the iron to fall into iron instead of on sand.
this cavity is filled, the iron

runs easily from

lessening the danger of cutting,

it

to the

mould,

and allowing the iron

to be

keep the runners full.
For the pouring of larger ladles than five tons, the width
of basins should be from 18" up to 30", and the depth from
rushed

in, so as to

9" to 15".

When making green sand basins, the sand should be well
mixed and riddled before it is shoveled into the basin box.
The careless use of unmixed sand for making basins often
causes bad castings.
There is one way of making basins that many moulders
follow, but which a careful moulder will never employ
that
is, they will shovel in some sand, and form the shape of the
basin by packing up the sides with handfuls of sand.
This
makes a loose basin, and one that is liable to cause trouble.
To make a reliable basin, the box should first be evenly
rammed full of sand, after which the shape of the basin can
be dug out with a shovel or trowel, thereby giving a firm,
;

solid basin, as far as the

The

ramming of the sand is concerned.
commences at the bottom,

trouble with basins usually

and

is caused by the falling iron cutting the sand or letting
the iron get to the wooden bars.
good moulder will never
have less than 3" of sand between the bottom of his basin

A

and the wooden bars.
There are two or three ways that the bottom of green sand

may be secured so as to prevent cutting when used to
pour heavy castings. The first is to stick nails all over the
bottom, having the heads even with the surface of the sand.
basins

5*

fJKF.KX

IOC

KAXH

Mori.niNf}.

tliinl ways arc to sot in a flat core, or two
eonimon bricks to form the bottom. In either of the
ways there is very little danger of the falling iron causing

The poeond and
lire

last

or

any trouble.
For the jMniringof heavy castings
(o l)uild basins outside the copes

it is

best, when possible,

instead of on the top of

them, for the reason that high heads can thus be avoided,
The
thereby not having so much strain upon the mould.
In this basin
cut of basin shown is one thus made.
will be noticed a coke or cinder bed placed underneath the
basin,

which

is

a very good plan for large surface basins, as

steam, and thereby prevent
bottom of the basin. Sometimes dry sand basins are made, and hoisted from the oven
carriage and placed where wanted for the i)ouring of very
heavy castings. Some moulders prefer to use them instead of
it

will carry off the

gases and

any boiling or scalding

of the

green sand basins.

Another part
while the mould

of a green sand
is

being poured,

basin that often gives
is

the front, X.

way

Sometimes

a moulder will cut out the front as if he were trying to make
the end at exact right angles with the sides of the basin, as

shown

at

P.

for large ones

Tliis
it

may do

well

enough

for small basins, but

should never be done.

The

safest

way

is

form this end as shown at W, having the end very nearly
Sometimes it is best, in the instance of very large
a circle.
basins, to have this end of the box full of nails, driven so as
to stick out two or three inches, to have a good hold of the
sand; that is, when wooden basin boxes are used, but for
to

iron boxes (wdiich,

when

possible, should be given the pref-

erence), the front should be secured by being roded.

How often have moulders seen castings lost by having the
wooden basin box spread open, which would have been prevented had there been some narrow strips of wood nailed
across the bottom, as shown at B; or cast or wrought

MAKING A GREEJf SAND BASIK.
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iron

used to hold thcsiilcs

fl;iin])s

lo^^-tlu-r,

as

shown

at

EEE.
Again,

from the
I'licre

from nndci-ncatli the box,
wedges to liold it tlown.
arc very few moulders that can he trusted witli tlie
(lie

making of a
tliey

iron will

burst, out

lack of weights or

basin t(jpouru hirge casting

know, and

it is

They think

witii.

not until they have lost a number of

castings that they are convinced of their carelessness or ignorance.

They

are

not always convinced, but

lay th'j

Avill

blame to the basin box, the sand, the helper, or will confidentially tell
tlie

some of

their friends

they were made to ])our
would stand

iron too hot, or too fast, and that no basin

such treatment.

The rammer and swab pot

are very necessary tools in a

foundry, but in the hands of a thoughtless or ignorant
moulder they are abt)ut as dangerous as a loaded revolver in
tools used in a

foundry

that are more responsible for bad casting than the

rammer

the hands of a child.

There are no

and swab.
" Bring me that rammer," yells the moulder to his helper,
and when he gets it he uses it lustily.
" Bring me that swab pot.'' lie gets it, and on goes the
What's the use of being afraid of
water, plenty of it, too.
water?

Around comes the
basin goes the iron.

men

ladle,

and out

of

the ladle into the

From

the basin

up

to the roof

it flies,

go the ladle, and run to the corners to see if
then they w'lll sit down and think of the
they are burned
moulder and his swab pot and rammer.
When a good moulder, or one that thinks he is, loses a
casting on account of his basin, he should never blame any
one but himself; for he should know from experience what
the

let

;

is

required.

A

moulder can

tell

l)v

the looks

what

sizes

of

runner

MAKING A GREEN" SAND BASIN.
sticks or gates

gate stick

he wants.

made without

If a

IGO

moulder orders a runner or

liaving one to get the size from,

he will hardly ever be satisfied with

it.*

In thinking of the number and size of runner or gate
sticks for a mould, there are many points that should be
Tlie first is the weight of the casting, and
considered.

whether

form

The

of

it

The second, the
should be poured fast or slow.
and whether its proportions are heavy or light.

it,

third,

what temperature

of metal will the

mould

re-

be run from the bottom or
from the top of the mould; and also the height of the basin
quire to be poured with

;

will

it

above the mould.

As

a general thing, the faster a

mould can be poured with

safety to all of its parts, the better it

is.

It

is

not always

the weight of a casting that decides whether the runner and
gate sticks should be large or small, to pour the
or slow.

The common,

mould

fast

old style grate-bars, that have thin

openings or cores in them, are a good example to show

why

some moulds require to be poured slowly.
Many very good moulders have worked on this class of
castings, and have been astonished at their lack of success
in making good ones.
A grate-bar, or any mould that has
similar thin green sand cores in it, should be poured with
hot iron, and slow. Pouring them slowly gives the gases and
steam in the sand a chance to escape through the vents, and
the iron, being hot, will easily run level, and not pile up
higher nearer to the gates than in distant portions of the
mould, as dull iron will generally do, thereby causing thin
bodies of sand to be displaced.

Hot

iron will also admit of

the pouring of such moulds slow, without danger of the
castings being cold shut.

Moulds having thin green sand or dry sand cores in them,
should often be poured hot and slow for the reasons above
stated.
Very heavy castings that have no dangerous dry or
*

A

Vol. II.

valuable table upon the subject of gates

is

found on

p. 244,

OHKEN SAND
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green cores

.

I

he iron

I.DIN'O.

have

in llu'in, sliould

HO as to ailniil of

Mol

heiii;^

lar;^a' iiumers and f,Mte8,
poured dull and fast, and

the same with any moulds that the coj)e.s would easily draw
down.
There are also large and small moulds that n'<|uii-e hot
iron j)ourc(l in them fast, in order to have all the ]»arts run
and not l)e eold shut.
Again, there are some moulds that require the li<iuid iron
to be forced into them as fast as possible, for which high
heads or basins should be made.
Castings, such as cylinder
or pipe-sha^ied moulds, that are cast vertically, should have
larger runners and gates where they are poured altogether
from the bottom, than where they arc poured from the top,
by dropping the metal down, as when the iron is all poured
from the bottom it gets duller as it rises up in the mould.
Many times, such moulds are jwured from the bottom and
top also, so as to avoid having any trouble from dull or dirty
iron in the upi)er portions of the casting.

A

cylinder, etc.,

poured from the top, than if poured
from the bottom.* Iron dropping from the top keeps cutting
up any forming lumi)s of dirt, causing it to float and keep
on top of the rising iron and also when iron is run from
the top, there is as hot iron in the upper portion as in the
lower portion of the mould.
But when jioured altogether
fnnn the bottom, the iron becomes dirty and duller as it
rises up, and the dirt will collect in lumps and roll under
flanges, cores, etc., and also lodge against the sides or surfaces of the mould, and it is not until the casting is bored
will bore out cleaner

if

;

or plained, that the dirt

is

poured into a mould as far
require to be finished
tion of a casting

skin can be

but

it

:jS,

up the

where

Iron should always be

it is

from the parts that

cleanest, since the dirtiest por-

poured or gated. A smoother
it from the bottom,

a cylinder by jiouring

will be at the expense of its being dirty

* P^or a
pp.

is

made on

seen.

as possible

when

bored.

thorough discussion upon procuring clean cylinders, see

4S, V(,].-]I.
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WEIGHTING DOWN COPES—DAMP

FOUNDRY FLOORS.
Melted
ity of

iron supports and floats a body the specific grav-

which

is

not greater than

its

own, the same as water
toj) of melted

Solid cold iron floats on the

or any other fluid.

iron, similar to ice floating

on water.

expands, but the expansion does not
heavier or lighter.

A definite

Water, when frozen,

make

the body any

quantity of water weighs the

same whether liquid or frozen. Water, in changing to ice,
expands about one-ninth of its bulk, which makes ice specifically lighter than water, and therefore it swims or floats
on it, about eight times as much being below as above the
surface.

An

iron ship sinks until

weight and then

floats

;

but

it

if

displaces water equal to

its

the same quantity of iron

were in a solid mass, it would instantly sink to the bottom.
In each of the above cases the cause is quite plain but in
the instance of iron floating on iron, the matter is not so
With ice there is an observable expansion, which
apparent.
;

in solid iron

is

not seen.

With reference to the floating of water and iron, the iron,
when melted, must be specifically heavier than it is when
cold or iron, when cold, must be more bulky than when
But to say that iron exhot, in order to be the same as ice.
pands so as to occupy more space when it is cold than when
it is melted or hot, would be to ignore observable results
;

that occur in almost every casting made.
is

constructed to

make

a casting from,

it is

When

a pattern

made from

gV ^^
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In
I of an incli ])er foot larger than the casting is wanted.
an open sand mould for making a bar, ring, or plute casting, after being poured, tlie

contract, and

tlie

contraction

imn

li(jui(l

is

bi-gins to cool

and

fnnu

tlie

steady and

visilijc

beginning to the end.
exjiands

if cast iron

why

authors),
filled,

pounds
iron?

recjuii-es

cooliii',^

(as

is

stated by

some

melted iron to supply the shrinkage of the cooling

<jf

A

when

that a lieavy casting, after the mould is
so much feeding, taking from loO to Hxi

is it

study

<jf

these (piestions

is

woitliy of

attt'nticjii

and

experiments.
Tlicrc

and that

is
is,

one thing that moulders know to be a fact,
melted iron, when poured into a mould, will

raise a cope so as to

snflficiently

run out, and ])erhaps make a bad

cast-

not bolted, clamped, or weighted down
to resist the head pressure, and the momentum

ing, if the cope

is

with which the rising iron comes up against the cope or
covering.

The weight a cope requires on it, to hold it down, depends on three distinct things ; the first of which is the
height of head or i)ouring basin above the casting the
second, the velocity with which tlie iron comes up against
the surface of the cope; and the third, the number of
;

square inches in the lifting surface of the cope or core part
of a mould.

In every mould these three conditions, in a greater or less
degree, are ])resent,

momentum

and must be provided

of the iron against the cope

is

against.

the reason

The

why

a

sometimes requires so much weight on the cope to hold
it down.
If it were not for this sudden pressure, as it were,
one-half of the weight used would in some cases be suffiflask

cient.

For a moulder

to say, as

some do, that he has a standard
up the pressure on a co2)e, and

rule whereby he can figure

WEIGHTING DOWN COPES.
hence obtain the exact
view

is

loeight required to hold

For one

absurd.
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it

can figure

to say he

down,

exactlij

to claim that

to m}'

or just

" weighting

sufficiently to hold doivn copes,

is

down"

of no conditions, and that
purely the metal's " statical

the

calls for the consideration

pressure

head."

weight just

"

copes receive

Were

this true,

sufficient to

is

one could easily figure exactly the

hold

down

copes.

In order to safehj

must be more weight as a general thing
used than the '' statical head " would figure. The reason for
this is mainly due to the momentum pressure copes receive.
In some cases it will be very light, while in others it may be
tceight doicn," there

so great as to call for near as

"

statical

As

head " would

there are so

many

much again weight

as the

figure.

features to be considered and under-

stood before rules could be

safely

given

for

" weighting

down," the author has deferred the matter to Vol. II., where,
commencing with p. 187, a ver}' large practical chapter upon
" weighting down copes and cores " is given in a manner the
best moulders will concede as being original and progressive.
The cuts B and
show in plan and side view a cast-iron

W

weight of about one ton, made expressly for weighting down
flasks.
In a shop provided with a number of these, a
cope can be reliably weighted very readily.
The V grooves
are cast in the weiglit, so that

melted whenever desired.

Some

it

can be broken and

shops, by their

re-

own bad

have supplied themselves with weights, while some
scrap, and again others Avill fill wrouglit-iron
rings with pig-iron to make crane weights.
The cut, showing a cope bolted down, represents a plan
that some foundries have adopted to save labor in hoisting
on and off weights, and to insure safety. It is almost impossible for a cope to rise so as to have run-outs when firmly
bolted down in the manner shown.
One, or as many bolting-down floors as can be used in a
castings,

buy heavy

(lUEKX SAND MOULDING.
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will .save

silt))),
in*,'

time iu making castings thai liave great

lift-

surfaco on the copes.

To make
deep as

and

a.s shown, a hole is dug as
and bottom east-iron binders jtlaced solid

a holting-down iloor,

re<piiiv(l,

level.

On
tance

wanted

sonic floors that are

there can be as

many

for long or large moulds,

binders as required, set a handy disa

ai)art, Avhieh, for

common run

of work,

The binders should be about twelve

feet.

about four

is

feet long.

On

the top of these binders are bedded some heavy i)lanks, and

the sand shoveled in on them and

bolting-down

The

floor is

rammed

solid

;

then the

ready for use.*

shown below the uj)per
sometimes good for moulding castings in a wet or
damp floor, wliich, however, is a very bad thing to be bothered with, as tliere is nothing that a moulder dreads worse
than having to make a deep, heavy casting in a damp floor.
I have made castings by this plan wliere the lower part
sometimes so wet that
of the floor was nothing but mud
iron plates w-ere laid down before the slanting coke-bed could

bed,

slanting coke or cinder bed,

is

—

be made.

By having two
the melted iron,

beds, as shown, the vents

when poured

into a mould,

and heat from
is taken off by

heat should get to the lower l)cd, so
as to cause steam, there might be danger of scabbing or
blowing were tliis lower bed the only one used ; but, as
the upper bed.

If the

A deep wooden box, X, is set
is no danger.
any water collects below it can be bailed out.
Some shops can be sewered so as to drain off the water.
But if this is not possible, it is a good plan to have a deep
pit or well dug in a shop to collect the drainage, and to col-

shown, there
in, so that if

lect the

water from wet

floors.

Floors could have plates
resting on the top of
*

By

boltiui'.

flat

referring to pp. 204,

down

full of

small holes under them,

timbers, placed three feet apart.

221»,

floors will ho. Luuiid.

Vol.

II.,

further iuforniation upon

WEIGHTING DOWN COPES.
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The timbors should rest on
The timbers between
tom.

Itirgt' flat

})liito.s

on a solid bot-

the upper and lower

])lates will

and with a good
bed of coke or cinders laid on the jdates, any water collected
will jiass througli the holes in the i)lates to the large open
channels below, and run into a well, from •which it can be
bailed or ]»uin]K'd out by hand or by a steani-jiump.
Some sho])s liave large tanks of boiler iron sunk into the
floor, and by moubling inside of them they avoid the dampBut there is much objection to their use, on account
ness.
of the shop room spoiled l)y tlie edge of the tank coming in
the way of general jdbhing work.
leave an open channel under the mould,

<

.

*

As

a gpneral thing it is only where there is sandy soil that foundries will experience troiible from damp or wet floors. Where foinidries
are loeated upon <lepp strouf/ clay soil, there is generally no trouble

from

damp

floors or

water collecting in

pits, etc.

apprentices' items.
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ONE HUNDRED ITEMS THAT APPRENTICES
SHOULD KNOW AND REMEMBER.
1.

Moulding sand

2.

The

gases in

contains gases.

moulding sand pass out when iron

is

poured into a mould.
3. These gases may pass off in a right way or a wrong way.
4. When iron bubbles or boils, the gases are passing off
the wrong way.
5.

When

gases pass

up through the

sand is rammed too hard or is
6. Hard ramming closes up
the vent wire opens

iron, it

is

because the

not properly vented.
the porosity of the sand, but

it.

7. Too much water used in mixing sand creates too much
steam when the mould is poured.
8. Steam accumulating under liquid iron, will raise and

blow
9.

it

up.

When

iron bubbles or boils in a mould,

it

will

make a

scabbed or bad casting.
10.

Iron naturally seeks a soft bed.

hard bed
11.

12.

it

will bubble and

If

poured on a

fly.

The face of a mould should always be the softest.
Whenever hard ramming is required, it should be done

on the outside portion of a mould.
13. A rammer should never be allowed to strike a pattern

when ramming up a mould.
14. When ramming up the

sides of a pattern, the pin

should not go nearer than one inch to the face the butt
should be kept one and a half inches from the face.
;
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Too niiK'li (lopth of kuikI in a riimmiii<T will ho njtt
make swells upon tlic .sides of a easting.
Ki. In ramming courses of sand, the rammer should Ite
made to feel the under or last course rammed.
17. Too much venting will seldom do any harm, Init
IT).

to

hard i-amming
18.

will.

Hard ramming

requires good venting.

ramming requires muscle, and do
not be afraid to emi)loy it.
20. Learn to ram even and lightly.
21. Some moulders will i-am harder than others.
22. He that practices hard ramming will always have the
19.

To

vent hard

most trouble.
23. Some parts of a mould require and will stand harder
ramming than others.
24. The higher the head or pressure upon the lowest
portion of a mould, the harder should be the ramming

there.
25.

Plain vertical sides of a mould will stand harder ram-

mi nsf than the
26.

Cores,

bed-surface of a mould.

rammed even and
Any bottom section

should be
27.

flat

or a projection that

of

a

surrounded by iron,
and also well vented.

is

lightly,

mould

that

rapidly Avith iron, so as to have a pressure

stand harder

ramming than where

it is

is

upon

covered
it,

will

to be covered over

.slowly.

The lowest jioint of a mould's sides is the one which
should be rammed the hardest.
29. The highest point of a mould's sides is the one which
requires to be rammed the lightest.
30. The flat surfaces of copes will stand harder ramming
28.

than the bottom surfaces of the mould.
31. In plain copes the gases and steam are on top of the
iron.

apprentices' items.
32.
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In beds or bottoms of moulds, the gases and steam

are underneath the iron.

Gases or steam do not act well underneath hot iron.
portions of rammed moulds should always
be provided with ways and means to let the gases and steam
33.
34.

The bottom

escape easily.
35.

If there

to escape

or

body

is

not a good opportunity for gas and steam

downwards,

it

is

seldom that there

is

pressure

enough to keep them from passing
and thereby causing a casting to blow

of iron strong

up through the

iron,

or be scabbed.
36. It does not require so much pressure or force to drive
steam or gas upwards through iron, as is required that
the iron may hold or force steam or gases downwards.
37. The harder the ramming, the more force or pressure will

iron require in order to drive the gases or steam downwards.
38.

There

is less

gas in old sand than in new.

39. Facing-sand, or

mixed
40.

sand having blacking,

in with them, contain

The more gas

there

jflour,

or sea-coal

an increased amount of
is

in sand, the

gases.

more venting

should be done.
41.

Avoid using the swab

as

much

as

possible

when

finishing a mould.
42.

Finishing a mould by often using a swab, makes

rough, scabby casting.

Never patch a mould with a trowel, when you cau
with your hand or fingers.
44. The less sleeking done in order to properly finish
a mould, the better will the casting be.
45. Never sleek twice where once will do.
46. Patching a mould with your fingers will never cause
43.

patch

it

a scabby casting, but too
47.

When

much

sleeking patching will.

finishing, the lighter

tools the better.

you can bear upon your

OREEN RAND MOULDINO.
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ITcavy slcx'king closes up

48.

surface of the
49.
sliut,

50.

(lit;

ami makes the

jyorcs,

mould hard.

A hard surface sleeked luould is a])t to cause cold
and thiu scabs on a casting.
The dryer sand can be worked and ]»raetically used,

the better.

The dryer tlie sand, the more ramming it will stand.
The more ramming a mould will stand, the more strain
can l)c ])ut upon it. For licavy castings these last three num51.

52.

bers should be specially rememl)ered.

A

53.

mould that needs to be poured

fast,

generally should

be well vented.
54.

A

55.

The

fill it

Avith

it is

fast-poured inouhl should

l)e

well made.

way to know if a mould is a good one, is to
iron, and then see if the casting is perfect when
best

cleaned.
It is

56.

not necessary that patterns should be jabbed

full

of holes in order to vent a mould.

One inch thickness

57.

of facing-sand, over a mould, will

peel a casting as well as a foot thick.

The use

58.

than

common

59.

of facing-sand has caused

more bad casting

sand.

Using the facing-sand too strong causes cold shut,

or streaked castings.
60.

A

cold

scabbed one.

shut casting

shuts has puzzled
61.

Do

is

harder to deal with than a

Scabs can be chipped

many

off,

but to hide cold

a moulder.

not use facing-sand

1 to 8,

when

1 to

10 would

peel the casting.
G2.

better

Facing-sand Avill stand the wash, or running of iron,
than common sand, where gates or runners are

cut.
63.

The

first

course of

and firmly done.

ramming

in a cope should be evenly
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64.

The second aDfl third courses do not require as much
ramming as the first does.
The butt rammer is used to make the sand solid be-

careful
65.

tween the bars, so as to keeji it from dropping out.
66. In using the butt rammer, be careful not to pound the
cross bars, as you will be apt to loosen the sand on the face
of the bars.
67.

Always know that the bars

of your flask are solid

and

nailed in, so as not to get loose.
68.

When

your cope

is

on, try

if

it

will twist in the pin-

holes or not, as a casting that has been

made

in a

mould

that has not been carefully closed, looks badly.
69.

Whenever you cut out the bars

of a cope,

get that bars in a cope are put there to hold or

do not
lift

for-

up the

sand.
70. If you can avoid haviiig gaggers sticking up above the
top of a cope, do so, as by this many a casting has been lost.
71. Avoid using thick, heavy gaggers as much as possible.
7S.

Always make sure of having two-thirds of the length
when you have a body of sand

of a gagger between the bars,
to

lift.

The sand between the bars holds the gaggers, and the
sand below the bars should be lifted by the gaggers.
74. If there is not sufficient depth of sand between the
73.

bars, exceeding in

inches

that below

it,

wooden

soldiers

should be tacked on the bars to assist the gaggers.
75. Never lose sight of the fact that iron gaggers are
heavier than the same proportion of sand.

A

hanging body of sand Avould stand a better chance
by having no gagger, than by having a lot of
short gaggers coming only an inch or two up between the bars.
77. Keep the top of your pouring runners free from a lot
of loose sand around the hole, by packmg it firmly with your
hand, and then swabbing it over lightly with water.
76.

of being lifted

6
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78. Never i)our a ladle of iron unless it will he skimmed,
and stand so that you need not move after eommeneing to

pour.
79.

If the castings are light, they

sand over night, as they are
80.

a]>t

should not he

left in

the

to get rusty.

Castings that will keej) red-hot for two or three hours

after being poured, are best kept covered over with sand until

they become cold, since leaving them exposed to the effects
good color of a casting, and

of the atmosphere, destroys the
its

strength.

Loam and Dry Sand Moulds.
81. Keep on good terms with the foreman, if you wish a
chance to learn these branches of the trade.
82. Dry sand moulds, as a general thing, should be rammed

harder than green Band.
83.

Dry sand does not

sand, and there arc

require as

many moulds

much

venting as green

that can be cast without

having a vent in them.
84. There is less gas in dry sand than green sand, and if
a mould is thoroughly dried, there is no steam to contend
with.
85.

AVhen ramming dry sand moulds, be just as careful
rammer, as with green

to avoid hitting the pattern with the

sand moulds.

made on dry sand

loam moulds must be
upon the casting,
as this class of moulds would crush, if the joints were left
as the mould was parted.
87. There is an old maxim, that it is better to have a fin
than a crush, the truth of Avhich many old experienced
moulders have found to their sorrow.
8G.

All joints

or

pressed or sleeked down, so as to leave a fin

88. When finishing dry sand moulds, sand should never
be patched or sleeked on smooth or sleeked surfaces.

—

;
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89. Dry sand mixtures depend upon what kind of sand or
loam a shop uses almost every shop has a different way of
mixing dry sand and loam.
90. A close mixture of loam or dry sand is very liable to
;

scab, while if it is too open, the

mould will not stand the
when poured.

dropi^ing or washing effect of the iron,

To know what proportions of sharji and loam sands
mix together, a man must have experience, but some few
places have a natural loam or dry sand that requires no
mixed proportions.
92. Dry sand or loam moulds, if not thoroughly dried,
91.

to

generally cause a casting to become scabbed.
93.

A casting poured

poured

hot will finish up cleaner than one

dull,

more strain to break cast-iron when there
than when it is cold, and the same is true of
wrought iron.
In winter, or very cold weather, chains
should not be used to hoist as much as in the summer time
sometimes it is best to heat a cold chain before hoisting a
heavy weight.
95. It is not safe for two-ply crane chains to hoist much
more than
94.

is

It will take

heat in

it,

20 tons with a 1" chain.
14

"

10

*'

"
"

I"
I"

"

"

3

If chains are not

hoist
96.
off

made

more than two-thirds

When

of the best iron,

we should not

of the weights given.

learning your trade, don't let your conceit run

with your

common

superiors dislike you.

sense, as such

conduct makes your

GREEN SAND MOULDING.
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07.

but

to know anything, if you Imvc
ami witiiout such help you can do

Whenever you want

friends, they will \v\\ you,
little.

98.

Apprentices cannot afford

to lose the

good-will or

friendship of any one in their shops.

A

good apprentice will make a good journeyman.
Never allow yourself to think that yoa have learned
the entire moulder's trade, for one's knowledge here can
constantly be increased
no man has yet mastered the
99.

100.

;

moulder's trade.

BUILDING AND FIllING LARGE OVENS.

125

BUILDING AND FIRINQ LARGE OVENS.
There

is

nothing in a foundry

constructed, and with which so

fault

ovens for drying moulds and large cores.

who has

traveled considerably,

that give good satisfaction,
tell

of

is

found, as the

Ask any moulder

how many ovens he knows
it will tax his memory

and

of
to

and then if they are not
be in the way, or take up the best portion of

more than two or

located so as to

ordinarily so illy

tliat is

much

three,

it will be a wonder.
Wlien building a foundry, the locating of the oven should
be attended to by a thoroughly practical man, and is a matter
that should receive much thought and attention, as there
are few sliops in which they can be built on the same general
plan.
Ovens should be built where they will be out of the
way of doors, gangways, and green sand floors, and, if possible, siiould be in that section of the shop where the loam
and dry sand work can be done to the best advantage. In
some shops ovens are placed so that the track has to be
curved in order to run the carriage under the sweep of the

the shop,

crane.

This

is

a very bad plan, as the car,

moves hard on a curve.
When the ground room will allow

when

heavily

loaded,

is

small,

it

is

it,

and the shop room

best to have the ovens built outside the shop,

having the entrance even with tlie inside wall.
In building ovens it is also important to know and provide
for tlie class of work intended to be made or dried, as some
work will not stand to be dried fast. Such work as large
cores, cylinders, gears, or

any

fine

dry-sand or loam moulds,

LOAM MorLDixrs.
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should

with

dried

1)0

moulds are

j)ro])eller-\vliecls,

dles,

stand a hot

moulds or

ii

fair,

to be blacked dry.

fire.

cores,

even

fire,

especially

Such moulds

other coarse work, will

or

if

the

as rolls, si)in-

usually

There is nothing so bad to handle as burnt
for which the jioor night-watchman seldom

blame.

escai)cs

Mixtures of dry or core sand, having plenty of loam and
sharp sand in them, will stand a hotter fire without being
burnt than sand having flour, meal, or much moulding sand

mixed with it.
For large cores that must be dried quickly, and without
cracking or being burnt, the less flour and the more claywash used for mixing the sand, the better.
For fuel in firing up ovens, coke is the best, and should
be used more than it is. Hard coal is good and makes a hot
fire, but its extra exi)ense is an objection.
It is a good plan
to mix a little in the fire with the coke, when a very hot fire
Most ovens are fired with soft slack coal, on
is wanted.
It is good fen- drying rough w'ork,
account of its cheapness.
but a serious o))jection is the soot and dirt it makes.* Look
at a moulder after he has been inside a cylinder, brushing or
cleaning the mould, and he is so black and dirty that you
would hardly know him. The question is, can a man in
such a condition
job

A

?

feel

close attention to

cores very often.

keep

doing a clean, neat, mechanical

like

soft coal fire is
it

not a steady

fire,

and

it

requires

going, and will l)urn moulds and

Moulds or cores blacked

dry, Avith this

make a rough surface, on account of
the oily substance the smoke and soot leave on the face. With

kind of
a coke

firing, generally

fire,

moulds or cores can

l)c

clean manner, being almost as clean

blacked dry in a neat,
when they come out aa

when they go

into the oven.

needs very

watching and witli a fire basket, like the
the cut, you need not bother the night-watch-

little

one shown in
*

A

tiatfii

It

makes

a steady

fire

that

;

plan which works well in ovens for using slack coal
on \>. '2'S>, Vol. II.

is

illus-

BUILDING AND FIRING LARGE OVENS.

man

to

do any

firing

during the night.

12T

Should your mould

or core be burnt, you can blame no one but the
fixed the fire before going

man who

home.

If you want a good liot fire, fill up your basket full of
medium-sized coke, and leave the drafts open.
Should you want a slow fire the first part of the night, so
as not to blister the green blacking, or crack open the cores,
lea\e the drafts partially closed, and have the watchman open
them in an hour or two.
Should you want a slow fire all night, only have the basket
filled, and keep the drafts all closed.
When the fire is
renewed in the morning, shake up the grate bars, and run a
bar between the ui3right bars, to loosen up the fire and get the
clinkers out, and then put on more coke, and your fire will
run all right again till niglit.
A basket of the dimensions
shown is large enough to heat an oven 10 feet wide, 18 feet
For very large ovens, it would be
long, and 8 feet high.
Ijetter to have two baskets, one on each side of the oven, and
for all-sized ovens to have extensions built, as shown attached
to the revolving oven (in article " Ovens for Drying Small
Cores"), and to have the fire basket placed in the extension.

half

When the fire-places are built

inside the oven, there

is

a large

space to be heated that cannot be used to any advantage,

which causes a

loss of fuel.

In arranging for the

fire

basket, two bearing bars are built
and the bottom

into the brick walls to support the grate bars,
is

bedded on a

solid brick foundation, the front of

which

is

out the ashes.
loft open, so as to admit a draft and to get
air can get into
cold
are closed up, so no

The back and
tlie

oven.

sides

What

through the

fire,

air does get in is heated, as it

making

has to pass

an increased draft and combus-

tion.

The
rights,

uptop basket frame is supported by the four corner
which have projecting pieces cast on them for this

LOAM Mdl MUST..
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Should any of tlic iipri^^flit liars get burnt out,
(»ut and nvw oni-s jmt in.
Tlic inside, Avliich is .sul)jccled to the direct lieat from the
lire, shouM be built of lii-c-bi-ick, and the whole briek-work
oflhe extension should be wt-ll stayed with Ijinders and bolts,
So as to keep the heat from cracking it.
]»iii-|i(iso.

tlicv

can be lakeii

This

])lan

of a coke liasket

constructed not long ago, and

and
it

fire-])lace

is

from one

I

gives perfect satisfaction.

Attached to the fire basket is a tire front not shown. The
B, is one of four that are cast on the face of the basket
The purpose is to make the
frames for bolting the front to.
The front has
bars.
above
the
grate
air-tight
fire-place all
Also
shoveling
in
coke.
for
can
opened
that
be
two doors
lu"-,

slides ojien opposite eacli space in the basket, so as to get at

the

The

fire.

slide or

damper

is

nuide to close the openings,

the thin sheet-iron outside doors, A' A", were opened,
you could see no fire. These doors do not come down within
2" or 3" of the bottom, the space being to admit air. AViien
so that,

if

the draft
close the

is

to be closed air-tight, a loose plate

is

used to

bottom oj)ening, and sand shoveled against the

joints.

The most

essential point in constructing ovens

good draft arrangements.

is

to

have

In most ovens there should be a

top and bottom flue opening into the chimney, with dampers
It is a good thing to have a cover
to oi)en and close them.
l»laced over the top of the chimney hole, and made to open

and shut; and, when you want to retain the lu'at, and kecj)
the oven from getting cold, shut down the cover, and it will
save two or more hours' firing when the oven is not wanted
for a day or so.
The styles of fire-places used arc various, but the two shown
will give good satisfaction. The one above described is the best
for drying a fine class of
tire

;

work that requires an even, steady

but where you want a strong heat for moulds that

will

BUILDING AND FIRING LAKGE OYENS.
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sland to be dried quickly,
will

do the best work.

tlic

under

flue firing oven,

shown,

jis

In this style of a iire-jdace the heat

up from the liottoni
through the lioles made

conies

Bitf
tfiftf^-^iP^^d^

in

cast-iron

plates are

and

in

The

plates.

made

1|" thick,

sections,

so

that

they can be lifted by hand
to

clean

The oven
ZL.

x:j: id

t±3

out
is

the

flues.

shown hav-

ing the rear end

open;

also one side of the firing

ELEVATION OF A COKE FIRE BASKET

pit,

and the arched brick

covering

over

the

fire-

by whicli moans the construction of the two flues that
run tlie whole lengh of the oven can be seen.
These flues should be built with fire-brick, and it is best
to have about six feet of the covering of the end connected
place,

with the

fire-])lace

BO as to prevent the

from the
from getting into
the oven, or burning
direct flame

•-

fire

out

the

])lates.

have seen strong

make

;

arched over with fire-bricks instead of the

2)erforated iron plates,

I

-

fires

the farthest end from
the

>1

these plates, at

fire,

nearly red-

hot.

The

-4I

jU'
cost of firing

W

!jLiLiU[]yjjijyLL2
'

L>>

PLAN OF BASKET

such an oven is expensive, as one will burn nearly half a ton of soft lumj>
coal in one night.
Tlie fire-])lace is built below the level
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and steps are needed to get down to attend
Should this pit be built outside the shop, it
should be constructed so us to keep tlie rain or water from
of the sliop floor,
to the fire.

getting into the pit.

enough to heat a larger oven
This oven shows a flat top, supported
by railroad bars, with sheet-iron plates on top of them, and
a course of bricks over the whole, to keep the heat from es-

The

size of this tire-place is

than the one shown.

caping.

This style of covering

with which there
hardly ever be used.
top,

is

I prefer to

an arched brick

a large space to be heated that can

oven would work well with a coke basket, instead
would not make so hot an oven, or
dry as quickly.
Ovens could be made having a basket coke
fire, as shown, attached to tlie revolving core oven, and the
This

flue

of the coal fire-place, but

under-flue arrangement also with a coke

very hot oven, both

fires

either one or the other.
©f

work can be properly

fire.

To make

a

could be used, and for slow drying,

With
dried.

this combination,

any

class
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OVENS FOR DRYING SMALL CORES.
It
will
1

is very iinj)ort;int to liavc in a loiindry an uvcn that
dry cores at short uotice, and without Ijurning tlieni.

liavf

seen a largo variety of core ovens, and very few of

them were good

for anytliing, as they

would

Vjurn the cores,

or reijuire a long time to dry them.

There are shops that have notliing but large ovens for
drying small cores, which is all well enough as long as they
but to fire up a large oven
have cores to fill the oven with
;

few small cores, which
pensive and a slow process.
to dry a

is

often done,

is

a very ex.

In building ovens, the builder or designer sometimes
seems to have thought all that was required was a fire-place
and a space to pile cores in whereas, with a little more
thought, thcv might have had an oven that would have been
;

a success,

and have

The revolving
lustration),

is

no more than the ai)ology for one.
shown in sectional elevation (first il-

cost

oven,

round, with an upright cast-iron shaft, hav-

ing live flanges on wiiich to

l)olt

plates or

This oven

arms X, X, the
built with an

shown at B.
form the outside, and a cast-iron plate for
the top, on which is a box, D, to which a cap can be bolted, to
hold the top of the shaft, the bottom of which rests in a

shape of which

is

is

8" brick wall to

cast-iron seat.

The fire-place should be built outside of the circle, as
shown, so that the cores will not get the direct heat from
the fire.
In l)uilding tlie walls, hinges H, H, should be built
in for hangiug the oven-door to.
This door should be made
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i;3-i

in

two

]»i('CC'S,so

as to

open

to the

ri^'lit

and

loft,

and should

l>c

height of ovei), to provide for putting eores on tin
The chimney nhoiild have a to]) flue, as well ur
top shelves.
J', and dampers in both, so as
a holtoni one, as shown at
tliL'

full

P

When starting
throw tlie heat down or up, as re(piired.
a iire both dampers should be open, and when the cores to be
dried are on the top shelf, tlie bottom damper may be closed,
to

and rice versa.
This style of oven is very handy for drying cores that can
be lifted by hand, and. will hold and dry more cores with lc>&
Should you want to dry a
fuel than any oven I know of.
single core cpiick, put it on the top shelf, and turn it around
This oven can be filled with cores, and they
to the lire.
can be taken out again without going farther than the door,
which alone is of great value to a core-maker. The size
of this oven was about eight feet in diameter, and seven feet
high.

The second

cut

for a small one,

I

is

a plan of an oven

think

cores on the bottom

it

will

I

be hard to

as well as at

tlu'

constructed, and,
l»eat.

top,

and

It will
in

a

dry
very

and without burning them. Tlie amount of fuel
It is made with two doors to open right and
that
cores
can be put in and taken out handily.
left, so
The loose bars, X, can be taken out or moved, so as to make
room for large cores. The opening to the fire is at the back,
80 as to keep all dirt and ashes out of the core-room, and the
heat is drawn under to the other end of the oven, and escapes
at the bottom flue, the top flue, or damper, being only opened
when the fire is started, so as to let the smoke out, and keep
the oven clean from soot.
When starting a fire, the bottom damper being closed gives
The toji damper is
a direct draft, as shown by the arrow.
made so as to close up the front, but when ])ulled back it
The bottom damper is
only partly closes up the chimney.
short time,

used

is

small.
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made

so as to close

up the

MOlLDIN'O.
direct draft

when

tlie

heat

is

wanted to go into the oven, as shown.
This oven consists mostly of cast-iron })lates, l)rick being
used only for the tire-place, between the two bottom plates,
for the ends of the oven, and for the chimney, which is at
one corner of the oven. The bottom plate, or the one over
the fire, should be made aljout one inch thick, to stand the
heat.

The hole and cover shown at yl is used for taking out the soot,
what dirt may gather between the two plates. For firing,

or

coke

is

used, which

makes a good,

clean,

does not make the surface of the cores

and cheap

fire,

and

oily, as slack or soft

coal does.
It is hard to blacken cores dried with soft coal, costing
time of the core-maker, and often causing rough spotfi in the

castings.
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TWO WAYS OF MOULDING CROOKED PIPES IN
LOAM.
The adage, " There is nothing new under the sun," must
have been written more for the consolation of those who
never ti'ied to find anything new, than for men who have
spent years or a lifetime in bringing to light some principle
but, in
Literally, the adage is true enough
or invention.
any event, there is one thing men should get credit for, and
;

that

is,

the improvements they

make on

old tricks.

The

different ways there are of doing the same thing, can only be

accounted for by men's minds traveling through different
There are all kinds of old tricks or
channels to find them.
plans for every existing occupation, and also for
are to

come

into existence,

and

in this the

many

that

moulder seems

to

have been provided for as well as other tradesmen. If he
will only hunt for them, he will be astonished at the number stored up for him.
The cuts here shown represent the result of two moulders
searching for a rigging to mould or sweep up crooked pipes

The moulding of these pipes shows the diversity
and the different ways different men will adopt to
do the same job, or the same class of work. Each plan here
shown has its special advantage as well as its disadvantages,
which the practical man can readily see. What would be
an objectionable feature for this job, might be a very acceptable one for some other job.
The upper cut shows the process of sweeping the bottom
and top part of the i)ipe separately also how the top or
in loam.

of minds,

;

I.OAM
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c'ojic

rollc'l

is

over,

s<>

\l(il

as

l.ltlXfi.

to

closed

lie

dii

tin-

Knttniii

}>art.

The lower cul
Iniilt
II

illustrates a

jilaii

in

the cope

uliicli

so as to save rolling over, which. Tor vt'ry large

|i(tiiit

was

l)ipc'S, is

of considerable im})ortaiice.

h\ moulding the upijcr

i)i])e,

there are

.s<»nie

i>rinciples in-

volved and ado})ted, in order to have a good chance to finish
The handles 1,
the cope, and to save labor in the long run.

and 3 belong to the bottom jjlate. No. 4 is a section,
showing a jiart of the cross bais that are bolted to the top
plates, between Avliich bricks are wedged, so that they canshow the
not fall out when the cope is rolled over.
end view of plates having prickers on. These plates, when
bolted down, as shown, assist the holding in of the bricks
under them, and the prickers can be daubed up with loam
// shows how
or a dry sand mixture to form the top joint.
the two end cross bars are made, having prickers cast on
them to hold the sand that is rammed between them for
forming the flanges and end joints.
For moulding or sweeping this pipe, a wooden frame, A'
X, having screwed to it the flanges, as seen, is used. This
frame is first blocked up level in the position wanted, and
then as the brick-work is built up, or the loam rubbed on, a
sweep, D, the front view of which is shown at^, is worked
along on the frame A' A", so as to sweep uji the mould.
In making this mould there were no core i)rints, or bearThe mould ended
ings at the ends, for the core to rest on.
on the outside of the flanges, and to form the face of the
2,

FE

flanges
as

and core prints there were half-i)rieked plates used,
at i^on the plan and end elevation. The trunnions

shown

cast on these ])lates

made them

easy to handle.

When the bottom part of mould

was

of the flanges or mould, and

wedged

down to be got ready
up against each end

set

to cast, one of these half-plates was set

uji until

the half-round

TWO AVAYS OF MOULDING CROOKED
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tlio

two
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anRWor tlicpnrpoRO of

nioasiiri'd correctly to

a core print, and after the two cha])lets were j)lace(l, the
core was set in, and the cojx' rolled over by nsing two cranes;

one crane hein*; hitched to the iiandles 3 and
uj), as shown, until it came on to the .sand ])ile
vent any sudden over-balancing. After
is

hitched

lioisted

np

the crane,
after

to

the np])er handles,

clear

from the ground.

as shown, the cope

is

which one crane can handle

1

4,

this, tlie

and

Then

and hoisted

T, so as to pre-

2.

l)y

second crane

and the cope
hoisting upon

completely turned over,
it,

and place

it

wherever

wanted.
After the cope

is

placed truly on top of the bottom part of

the mould, in doing which there can be no trouble, as the
top ends arc all open so that the moulder can put in his

hands and feel the two joints as well as see them, two upper
end i)hites, which are not shown, are lowered over the ends
of the core and pressed up against the face of the upper
The
flange, being held there by i)rops, clami)S, or bolts.
mould is then ready to be rammed up and got ready for casting ; it being poured with two runners at the bottom, as
shown.

The lower cut shows

a jdan in which there

used, at the expense of extra la1)or re(|uired

is

less

to

rigging

make

the

In moulding this jupe, a frame was used, the same
as described above, Avith the exception of core prints being
When the mould was swept uj) the
fastened to the flanges.

mould.

core prints were also formed.

A, shows the sweep for forming the bottom jjart of the
mould, and W, the sweep for forming the outside diameter
The elevation shows the
over which the cope is built.
bottom half of the mould all ready for having the bricks
P P, is the iron lifting-j)late,
built to form the cope.
which, as seen in the plan, is one continuous plate entirely
around the mould, being kept back from the ends of the
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core prints to allow plenty of

room
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when

it is

placed in the mould.

Y, shows a reliable way of forming a

mould

is

formed of

all

false

Sometimes the

for building the cope over.

mould

or case

top, or false,

sand instead of as shown. After
is completed, it is best to cover

the brick-work of the cope

If necessary,
over with a plate to i)rotect the bricks.
lifting-pla^^e.
joint
the
down
to
this i^late can be bolted
it

When

all is ready, the cope is hoisted oflE by 4, 5, 6, and 7,
and the cope finished overhead. The false mould Y, and
loose sand in the bottom is then all removed, and the bottom

mould finished.
The cores for both of these pipes were made in the ordinary
cast-iron core arbors and plates being cast the
manner
shape of the jsipes on which the cores were swept up with

part of the

;

When dried, the halves were pasted
core sand.
together for the lower casting, but for the upper one, the
common

halves w^ere not pasted together.

After the joints were rubbed together, so as to make the
the right diameter, the bottom half of the core
was set in the mould, and the top half was set on, without
core of

using any paste whatever, thereby saving the labor of bolting the halves together, or using heavy straps to lift the
core by.

The

figures

on the lower

cut, 1, 2, 3, 4,

and

5,

show the

This casting was poured by
having the iron drop on the top of the core, which, for
thin castings, is better than having the casting poured from
position of the pouring gates.

the bottom, in which case, by the time the iron
the top,

it is

fills

up

to

apt to be dull, and cause the top of the casting

to be cold shut.

Sometimes, when making such pipes, the core is made
known as a loam core. The bottom half of

similar to that

the core

is

made by using an

iron pricked frame the shape

143

LOAM Mori.DINd.

of the pipe wanted.

matle also the

sliaj)e

Tlio frame i.s set on an iron plate
of the l)ipe, such plate being 11" Avidcr

than the diameter of the core, so as to leave room for the
swee]i to

frame

work

as the

in.

When

fonninir the core, use the prickercd

center portion,

gravel, to take the vent off
of bricks, so as to leave

;

room

liiled

with coarse cinders or

the frame

is

then wedged

full

for an ordinary coat of loam

which is swept on, and the bottom half of the core is
formed by the use of such a sweep as is shown at W.
This
half core is run in an oven and dried, while the bottom i)art
of the mould is being swept or bricked u]), as shown by the
elevation of the lower plan of

making

a pipe.

When

the

bottom half of the mould is ready, the half core
taken
out, and rolled over on a bed of sand ; then, by the liftinghooks or screw holes provided in the iron core frame, it is
hoisted up and set in the bottom half of the mould, the
space left open to form the thickness of the casting is then
This leaves the bottom half of the
filled up with dry sand.
mould formed as far as the making of the core and mould is
concerned.
The frame which Avas used for sweeping up the
bottom part of the mould is reset, and the top half of the
core is bricked and swept up.
A thickness is then swept on
over the top half of the core, and after the wooden flange
patterns have been secured to their ]ilaces, the formingframe is then taken off, and a joint lifting-plate, as shown
After being
at P P, is then set on, and the cope built up.
lifted off, the thickness is taken off, and the whole core is
hoisted out, and each part l)eing finished, is separately set
in the oven to be dried.
The closing of the mould, and
chai)pleting of the core, is done in the same way as if a dry
sand core had been used.
Square pipes are often made after the above plan, as far
the ways and manner of sweepas principle is concerned
ing are often changed in order to form different angles.
i.s

;
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the thickness on a straight side, where

it would be
green sand to stay, often a fliat loam cake is
nailed instead of waiting for loam and pieces of bricks to

difficult for

get

stiff.

In lifting a cope from a square print or any part
where there would be danger of it breaking or

of a mould,

up the mould or prints. It is a good thing to lay
some thin slabs of wood between the two parts, and before
the loam gets too stiff or hard jjull them out, and thus
leave an oj^en space between the core and the outside mould,
pulling

allowing a

little

play

when

lifting off the cope.
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MOULDING LARGE QUARTER-TURN PIPES
IN LOAM.
The

loam moulding, or the aptness of the
change from one course of treatment toancjther,
is generally caused by some crookedness in the shape or form
of the casting to be made.
versatility of

moulder

to

The quarter-turn pipe

pattern shown

and the moulder who had
all

it

is

the essential points before ordering

wooden one,

a full

made must have
it,

well considered
as the cost of

must have been considerable. As
this job was a standard one, the full pattern would pay
for itself in the saving of labor in moulding it in a short

making such

a iiatteru

time.

Upon page 159

is

advocated the use of sweeps instead of

castings, and lest some may think
they should remember that I
harmony,
there is a lack of
was practicable to use them,
it
when
advocated their use
and not under all circumstances.

patterns for

making loam

In the case of this quarter-turn pipe, there

more than two

feet square, l)ut

different shape to

sweep the mould

pattern might have been

made a

flatways by using a frame

the plan shown

is

cast in green sand,
in

page

much

sweep of a

Some

will say the

skeleton, or the i)ipe cast

and sweep.

I

think, however,

the most practicable.

These quarter-turn

shown

witli.

not

is

a

would require

78.

i)ij)es

were bolted to the large pipes

the manner
In making

of

moulding

of

which

is

the rigging for moulding
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the quarter-turn pipes, the bottom plate aud lifting ring
were cast very thick, as they had to carry a heavy weight.
Had they been ligliter, they would have been liable to have
sprung, so as to cause the mould or brick-work to crack

open.
is set solid on iron bearings.
The lifton even and true with the outside edge
of the bottom plates, after which the full pattern is set on
and blocked up in position as shown. The brick-work is then
built under it, using a light straight edge, and having for a
guide the edge of the lower flange, and the inside face of the
lifting-ring to form the bevel joint, which separates the outside from the inside part of the mould.
This joint also
forms a guide to close the mould together by.

The bottom

ing-ring

is

plate

then

set

The inside face of
when it is first set on,
to

it.

When

parting sand

this lifting-ring should be well oiled

is

up

this joint,

sprinkled over

with water, could be used instead of

state.

to

oil,

is

and when the water evaporates from
dusty

it is

well oiled,

and

Charcoal blacking, wet

it.

part from the bevel joint. Charcoal

to its original

wet loam from sticking

to prevent the

finishing

make

the outside

a very light substance,

it,

the charcoal returns

Therefore

when

the charcoal

blacking is brushed on to form a joint, the loam, as

it stiffens,

absorbs the water, leaving a thin layer of dusty charcoal,

which makes a joint between parts of moulds that are

to be

separated.

When

building this brick-work under the pattern,

it is

form body, or thickness of wall, enough for
be built on; and at the same time the core is built

built so as to

the core to

up 2 or 3 courses, or layers of brick, so as
and to form a guide by which

in place,

7

hold the pattern

to set the pattern

The outside of the mould
To make a joint, so that
mould can be made to separate in

back to finish building the
is built first, and then the
the outside part of the

to

core.

core.
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lialvc'S, Olio lialf
ri^'lit jdiiif is

of

Tliis joint

pattern.

tlic otlier lialf (»f

Some
shown.

is

tlie

these

t)f

and

llie outsidi' is first liuilt,

made, using for

guide

a

tlie

an

uj*-

in

the

tlit-n

])arling

then oiled or Ithieked, after w hieh

outside

iti[)es

Thi' small pricked

huilt up.

is

braneh east on them, an
hjamed ]>lates, JtJ, E, E, which

liad

a

about two feet long, are built in with the l)riekunder and over the braneh wlicu
Wiien tlie mould is being closed
the pattern is drawMi.
together to east, after one half is closed on, the round core,
}', is set in a round print formed about three inches deep
The other end of this branch core
in the main core.
sliould be

work

is

for

su])portiiig

bolted back against the half print, as shown.

work

is

not shown on the side of the

a clear view of the

When

core.

wooden

]iattern,

the brick-work

is

jilates,

and branch
to the top,

a light cast-iron ring, D, D, split in halves,

The

strengthen the brick-work.

outside

up to the top, and the top joint made.
The pieces of wood, 1, 2, 3, 4, and 5,
the

pattern

and taken

to

hold the

i)arts

X, has three chains hooked

set

is

on to

then bricked

is

that are screwed on

together,

The three-winged

off.

brick-

up nearly

loam

built

The

This gives

l)ipe.

are

unscrewed

cast-iron cross,

shown

at

in the staples, there being two

cast in each wing, so as to give a better chance to regulate

In the cut there is only one half ring
olf.
AVhen the outside })arts of the mould are ready to

the lifting

shown.

be separated, the lifting irons or bolts are hitched

Half of the mould

ring handles, B, B, B.

a

little,

and should

adjust the stirrups

The

it

in

the three

then hoisted
not hang just right, lower it down and

till it

is

hoists level,*

when

hoisted off, is pushed around to the
oven carriage and lowered on it, which operation is repeated
with the other half. The patterns are now drawn, and the
moulds finished and run into the oven to dry. The two
*

An

half mould,

excellent chapter

hoisting niouUls"

is

seen on

upon the
p. 4.T>,

Vul.

principle
II.

of

"balancing and
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half patterns arc ik/w set back in their original places, and

are screwed to

jiicces

Tlie core

together.

the outside to iiold

is

cross hitclied to the four handles,

plate

and core

])attern

oven

is

shown)

is

When

])art8

*S',

S, S, S, the

bottom

are also iioisted on an oven carriage.

drawn, and the core finished and run into

While

dry.

to

the two

now made, and with a four-winged

made

tliese

are

drying,

a

loj)

ring

Tlie
tiie

(not

to cover the top flange with.

moulds are dry, the bottom and core
and set level where wanted. The outside halves are then placed on the bottom in their place, and
The whole mould is now
the top covering ring set on.
ready to be bolted together, which is done by Ijolting
the top covering ring down to the bottom j)late, the iiandle
The mould is not
being used to bolt the two together.
sunk in the floor or |)it, but is set \\\^ on tlie shop floor and
the sand rammed up around it, a staging being used to pass
all

the

are hoisted off

first

the sand up.

When

the

mould

is

cast, the bolts in the sheet-iron curb-

ing are taken out, and tlie curbing taken away. Then,
by digging around the bottom of the sand, the upper portion
will fall

down.

W, show three gates cut into the flange, and
is on each half of the
mould. A flow-off gate is on the low side of the jiipe, and
The castings made in
a feeder on the high side, as shown.
this way were good and solid.

W,

R the

W,

upright runner, one of which
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MOULDING KETTLES IN LOAM.
In the engraving is represented the common method of
rests solid
making kettles in loam. The bottom jiLite

X

on three or four

blocks, as sliown at

FF,

the inside sweep

is

attached to the spindle and the bevel-joint D, the top of
the flange and the inside of the kettle is bricked and swept

After the loam has become

up.

stiff

and a thickness

and hard, the outside
swept up, on which the

sweep

is

flange

and the outside of the kettle are formed. This thickgenerally formed with green sand, keeping the sweep
as to sweej) from -^^" to i" thicker than the casting

ness

is

up, so

attached,

This gives the required thickness when the sand

required.
is

is

sleeked.

Over

this sleeked surface a coat of clay

wash

is

brushed and dried hard, thus making a solid surface to build
against.
To form a joint between the thickness and outside, oil and parting sand are used.
Sometimes, instead of
keeping the sweep up, to allow sleeking, and clay w\ashing
over tlie surface, the sweep is set to give the thickness
wanted, and after the green sand thickness

loam
thereby forming a smooth
up, a thin coat of

There

much

is

is roughly swept
swept upon the green sand,

surface.

up a plain surface
thickness on loam moulds with green sand, but where there
is

not

trouble in sweeping

are flanges or projections
is

it

requires time

and patience.

a good plan, for instance, instead of sweeping

flange thickness Avith gi-een sand, to

brick and loam.

form

In some instances this

it

It

up the

with pieces of

jjlan is

adopted.
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Sometimes wooden segmenLs are used to form the flange
After putting on the tliickness the joint is
cleaned olf and oiled, and parting sand s])rinkled over it,
after which the outside liftin<^-ring, ////, is set on, and the
outside of the mould bricked u]), as from B.
After the
of the kettle.

thickness has been swei)t up,

and the hole firmly
u]),

it

is

l)rickcd up.

hoisted off

tlien

b}'

the spindle

The

hoisted out

is

outside being bricked

the four handles

//.

The

and the mould finished up and
put into the oven, or dried on the floor.
In getting ready to cast, a sheet-iron cur])ing is set around
the outside of the mould, and sand rammed between it and
the brick-work, the same as in similar loam moulds.
After
this sand has been rammed about six inches above the top
of the brick-work, a flat plate is bedded on and wedged or
held down by the use of an iron cross, and slings hitched to
it and to the four handles of the bottom i)late.
AVhen ramtliickness

is

then taken

off

ming this sand, care must be used, as it is not like ramming
up a plain vertical loam mould. The pounding of the rammer should be lighter the higher up it is used in fact, the
;

upper parts do not require hard ramming.

The lower part
hard, as there
if

the sand

is

of the

mould should be rammed

solid

and

but for the top,
firmly tramped and the plate solidly bedded

is

considerable strain there

;

down, it will require but very light ramming.
For running kettles moulded in this way a number of
small grates are in general set around the toji, one being
shown at E. If run from the bottom, such castings are
likely not to be solid, because the iron gets dull before

reaches the

top,

and

also

because the dirt

lias

it

a better

lumps or streaks, thereby making
Even wlicn the casting is poured from the
top tliere will be more or less dirt, but it will not be so bad
as when run from the bottom.

chance to gather in

spongy

iron.
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It

is

very important in casting' kettles to properly carr}'

off

the vent from the inside of the core.

Not many years ago an accident happened to a moulder,
an acfjuaintance of the author, that came near costing him
his life and setting tire to the shop, by the blowing up of the
"When the mould was nearly full
threw out the most of
The troul)lc Avas in making no \m)the iron in the mould.
vision for vent except one small tul)c or i>ii)e, and the mould

mould when being

cast.

of iron, there was an

being ])Ourcd

fast,

cxjilosion that

gas was

generated

rajjidly,

})rodueing

what is sometimes called lirc-dam]>. There being only one
pipe and lighted with shavings, the gas took fire, and running
downwards to the gas inside the brick mould, it instantly
exploded.

In moulds that have a confined air space, when the gas of
is driven by the heat of the melted iron it exerts
This pressure, if given a good chance to escape,
a pressure.
To provide a proper
relieves itself without doing any harm.
escape, the bottom part of such moulds are better if left
open ; as, for instance, in ramming up the mould, shown
in tho cut, instead of letting the curbing come down below
the bottom of the mould, as shown at T, let the curbing rest
on the handles, or on some blocks, so as to be up above the
bottom of the mould, as shown at A. By this means, when
the mould is rammed up, the underneath portion is all left
open, and when the mould is being poured, no fears of an
the mould

explosion from foul gas taking

fire need be entertained.
This is applical)le to the casting of steam cylinders having
one head cast in, or hollow castings that have tlic bottom
cast up.* ^Many moulders, to avoid iroul>le with such castings, Avill fill up all the open space with dry dust or fine

cinders.
If a

mould cannot be

left entirely

open around the bottom,

there should be two pipes, or openings (the larger the better),
*

A

p. 22S,

pit especially designed for this class of

Vol.

II.

work

is

illustrated

on
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form

a.

draft

153

and give more chance for the gas

to

escape.

When

gases explode, the explosion is caused by heat or
Gases can be raised to such a temperature as to
ignite themselves, which will account for the explosion of
flame.

moulds where

fire cannot reach the vents.
Moulders sometimes use what is called a cold vent, which
works well for some classes of green sand moulds ; but for
such loam moulds as the one shown in the cut, they are
not used.
A cold vent is one where the vent pipe is led away from
the mould to insure it against being lighted by any flying
sj)arks, so as to have the vent come off without burning.
If we can by setting fire to shavings underneath a loam
mould or core, set on fire the inflammable gases as soon as
they are driven out of the mould, the explosion, if any
occurs, will be very light, and with the gases once on fire,
and good outlets for their escape, there will be no danger.
But should we wait until there is a large volume of gases
generated and then set fire to them, it will be dangerous.

7*
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CASTING ANVIL BLOCKS.
Undoubtedly
for anvil

tlic lieaviest

blocks.

One

castings ever

made

liave

casting for this purpose,

been

made

in

Russia, weighed 000 tons, while in this country one lias been

made weighing 1(30 tons.
The cut represents different Avays of moulding anvil
The main point to be considered in making such
blocks.
a class of casting is to have good, solid, ground bearings and
a strong bottom plate, so as to support and not allow the
bottom portion of the mould to sink away when the weight
of the heavy mass of iron comes

upon

it.

heavier the mass of iron the thicker should be the

The

under brick- work. A body of metal that will keep in a
two hours should not have less than two
layers of bricks to form the bottom of the mould, and for
each additional hour there should be added a course of brick,
until there are six or seven courses, which should be sufficient
For very heavy casting the bricks that are
for any casting.
liquid state for

used to form the face of the mould should be good, lirst-class
For the bottom part of the

fire-bricks of a soft quality.

mould

it is

better to have at least two courses of lire-brick.

an iron curb wdien ramming around the
such moulds, than to depend altogether on an earth

It is better to use

sides of

or brick pit.

For bolting together heavy anvil moulds strong binders
should be placed under the bottom plate, as shown at A'X,
and similar binders should be placed over the top of the
mould. To bind the mould, having large surface copes, with
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llic liiiiiillc <»r

a viTy jiracticul

jilaii,

as

Ihc

jilntcs, as .^liown at

it <rives tlic

rJ\

is

cciittr of Imtli jdales

a chance to 8])ring.

Sometimes there
ami,

l>y liavinc^ tlie

an iron cross used over the top jilato,
j)late handles ])roject out far enou^di,

is

lower

hung down from

slings or cliai^is are

the

cru.-^s,

hitched to the low^r plate handles the cross

is

and wlien

the slings or chains have u strain on them.

until

up
Then

hoisted

blocking is wedged betw^ecn the cross and up])er i)late, by
which means the mould is held together without bolts.
The foundation plates for building such moulds u])ou are
made from 2" up to 5" thick.
The casting of very heavy anvil blocks is generally done
on the spot where they are to be used, and after they are
cooled the block is turned over by means of wrought or cast
iron trunnions cast into or on the block.

The common plan

of

making ordinary

up

to within about G

out, and, after a

ring
of

B is bedded

tlie

mould

is

'

anvil

An

show'n at the left-hand side of the cut.

8"

I

docks

Avail is

is

built

of where the ])at(ern begins to extend

j(»int

is i)artly

formed, a center-plate or
then the balance

on and a parting made
bricked up.

The

;

reason for using the

work and the drying of a thick
which must be l)uilt if this plate is not used, and also
to part the mould, and thus alTord a Ix'tter opportunity to
finish the bottom portion.
Another j)]an is to build only the straight jiortion of the
mould in loam, and when this is dried and rammed up level
with the top of the brick-work, then set on the top portion
center-})late is to save the

wall,

of the

wooden

pattern, as

shown

at

Y;

balance of the mould with green sand.

then ram up the

After the pattern

is

drawn and the green sand portion of the mould finished, the
mould can be covered with a loam plate or a dry sand cope,
and if it is not convenient to bolt down the covering it can
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be held down with weights. This method of moulding is
sometimes adapted to save labor and time.
Sometimes anvil blocks are cast open, that is, without
having any covering or cope on them, and sometimes there
Tlie mould
and there dried, and after
When
it is dried the outside of the mould is rammed up.
all is ready the anvil block is cast, there being no cover or

are heavy anvil blocks cast at blast furnaces.
will be

made

in loam in the floor,

cope over the top of

it.

For casting anvil blocks wanted in a hurry, time could be
saved by making a loamed plate and having it dried by a
fire underneath, then set this plate on a level bed down in
The pattern could be set on this loamed plate,
the hole.
and then the entire height of the anvil block rammed up
with green sand ; that is, providing the sand is good
enough. By this means the bottom would be formed with
loam and the sides of green sand, and although the sides
might look rough there should be a smooth bottom.
The section of a loam core shown hanging to a section of
the loam plate covering illustrates the way a large heavy
anvil block was made upon which I worked about twenty
This core was put in for the purpose of giving a
years ago.
At least I think that was the
large base with little metal.
reason.

Another thing sometimes practiced in the casting of anvil
is to make some holes about ItV" diameter through
the brick-work, and before ramming up the mould place in
bars of 1|" round or square wrought iron, as shown at H.
Bearing on the lower rods, pig iron is piled and wedged down
by the top bars so as to keep the pigs from floating. This
blocks

pig iron

is

think, be readily seen.
is

mould
The advantage

placed in the center of the

cooling of the hot metal.
to be placed in the

It

is

to assist in the
of this can, I

best to have the pig iron that

mould thrown

into the cupola just be-
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fore the l)ottom drojis, so as to liavo

from

it

before

it is

jjlaeed in the

W, can be seen two

core,

of the sides of the

all

the rust liurnt ofT

mould.* In

tlie

dove-tuiled

In a corresponding section

holes.

mould Ihcre

arc also holes

made

larger

WIk-u tlie core is set into its print
than those in the core,
passed through the coie from one
arc
rods
and placed right,
other, and then the rods are
to
tlie
mould
of
the
side

wedged doAvn l»y fdiing up the holes in the mould or brickwork witli ])ieces of brick and stiff loam.
This is a safe plan for holding down the core, and is far
better than driving nails into the mould at the ends of the
FE shows the Ijottom pouring gates, through which
core.
the mould should be more than half tilled before any iron
is

allowed to go in through the

The

faster such

moulds are

toj)

lillcd

pouring gates A.
with iron the better, and

the iron should be on the dull side.

The

duller they can

be poured the smoother the casting will be.

The
in

two

patterns for such castings should be
sections, the piece

being so divided

make

it will

Y

being

split, or

the top section.

made
By

give the moulder a better chance to

his easting.

A nice smooth skin on such massive castings is very
seldom obtained, and some moulders will say that it cannot
be done because of the large body of iron staying in a liquid
state so long.
It is, however, chiefly because the loam mixture and blacking is not as it should be, ratlur (!ian bnause
of the heavy body of liquid iron.
* Good juilgnicnt must bo
as too

much and

its

uscil

in plarinc; the pig iron in a niouKl,

position could easily cause a casting to crack.
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SWEEPING AN OCTAGONAL LOAM MOULD.
The sweeping of loam moulds that are not cylindrical or
round in form calls for an entire change in the manner of
operating, and often the moulder's skill is tested in trying
Tliere are
to invent some rigging that will work Avell.
two or three ways to mould any casting, and that plan
should be adopted that will cause the least risk of losing the
The plan adopted by one mould€r might not be
casting.

used by another, each one seeing different ways of handling the job so as to insure its safety or to do it quickly.

When

speed and safety are considered and combined, it will
sometimes require the highest mechanical ability and judg-

ment to make them work together successfully, and to tell
whether the moulder has adopted the best plan for moulding an intricate piece requires the judgment of a thoroughly
practical moulder.
It is a question if there is

for

loam moulding

made

tiian

to deprive the

is

not more pattern-making done
This statement is not

necessary.

pattern-maker of work, but to intimate
is done for loam work

that the less pattern-making there

the better

it is

for the

pattern used, and

it is

mould and
drawn out

casting.

When

there

is

a

of the mould, the surface

mould presents an uneven face, full of hollows. This
caused by bricks being laid on top of others, under which
the mud is not yet dry.
If the loam between tlie pattern
and brick is set, and cemented to the brick, when the top
of the

is

is rubbed and laid on, it sometimes presses the under
one back, and, the loam sticking to it, leaves the hollows as

brick
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some cases tlio loam, not being set, will stick to
the ]);itti'ni, and wiicn the brick is pressed back there will
be soiiielinu'S a cavity left between the loam and brick, and
wlicii he pressure of the melted iron comes on it, it may
stated.

Ill

t

jdvss

it

back so as to cause a swell on the casting

;

or,

should the air or gas conlined in this cavity not lind escape
tiirough the joints or brick, it will i)ass through the loam,
or face of the mould, into the liquid iron, and cause a scab

on the casting. The only remedy for
to use the

mud

this

is

moulder
and lay on the

for the

as stiff as the job will allow,

bricks with care, and be sure they are jjroperly pressed

up.

When working

without a pattern tliis care need not be
Allowing there are no risks from the
taken, nor time
there
still other objections to the whole
are
above causes,
iost.

pattern, one of which

is tlie

extra work involved in finishing

The wood must be
rubbed over with oil to keep the loam from sticking to it,
and with the best of oil some of the loam will stick to the
j)attern, causing the face of the mould to be started and
a

mould with loam

built against wood.

leaving thin flakes of loam hanging to the surface of the
mould. Or perhaps the jjattern, although well soaked in

water before using, will cxi)and so that some joints or porand when
tions of it will project beyond the general surface
down
the loam.
pull
and
the iialtern is drawn, it will start
;

In finishing such moulds, if the oil is not all washed from
hollows
the face of the mould, the loam put on to till up the
or
casting,
the
scab
to
will not unite well, and will be liable
it
is
when
mould
the
to
the blacking will not hold fast
poured, thereby causing blacking

and are

scabs,

which are very

so thin that, if cliipi)ed off,

aggravating to the eye,
on, and
tiie white spots will look worse than the scab, if left
what to do with them is sometimes (piite annoying. When
loam is rul)bcd on to the face of bricks, and then swept off
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with a revolving sweep, or with a sweep worked by hand in
any direction, as may be required for sweeping between
frames or skeletons of patterns, the moulder is sure that his
loam is packed on to the surface of the bricks in a reliable

manner, and with the sweep and fine loam he can make the
mould so smooth as to require little or no finishing with tools, which saves labor and not only that, but
too much sleeking with tools is ofttimes a cause of scabs on
face of the

;

castings.

The octagonal

shown

cuts

are the top

and bottom view of

a steel ingot mould, the elevation of which shows the length
The engravings show also the way it was
and thickness.

moulded.
Cast iron ingot moulds for standard steel ingots, such as
are used in the

manufacture of

steel

rails,

are sometimes

made in dry and sometimes in green sand, and the rigging for
moulding them is constructed so as to make them rapidly.
Ingot moulds weighing about 2,200 pounds, a moulder and
The ingot
a helper Avill make four or five of in one day.
mould shown in engraving took over one week to make. It

was made

to cast a steel ingot for a large shaft,

never be used again.

It

was made

Avith the least

and may

expense of

pattern-making and rigging possible, and seems appropriate
for illustrating sweeping that cannot be done by the ordinary means ; also for showing a plan of gating and running that can be used for other castings Avith good advantage.
This casting being over nine feet long, and smaller
at the top than at the bottom, it Avould not answer to drop
the metal from the top, as in falling it would strike and cut
the slanting surface of the core, and cause the casting to be

condemn it. The inside of these castmust be smoother and more regular than most other

scabby, Avliich Avould

ings

castings I

know

of.

If a cylinder has a clean scab inside, it

can be bored out, but

if

an ingot mould has a scab, or even

1G3

i-()A\i

a swell,

on

llio

broken up.
set,

the luoiild

of -which

is

inside of

After
is

I

lie

il,

Moi

it

i.i»rxf;.

is

lakeii lo Iho

steel ]toured into

drop to bo

an ingot mould

is

hoisted olT the ingot by two staples, one

siiown at P, and should

there

}>o

a swell

or

would prevent
Should the
the steel ingot from coming out of the mould.
scabs or swells be chijipcd off, the broken skin of the iron
would allow the hot steel to eat into it and unite the steel
and iron.
Tlic length of this casting being so gi-cat, it would not be
safe to have run it all from the bottom gates, as the iron
would be dull before it reached the top, causing the casting
When
to be cold shut, which Avould also condemn it.
moulding it, we made a runner a little above the middle,
as shown, so that when the metal running into the mould
at the bottom runner came up to the top runner, we could
see it by looking down the large riser D, at which point we
lifted the iron plug 11', and the hot, clean iron then ran into
Should this iron have
the mould through tiie top runner.
run into the mould before the iron fj-om the lower runner
scab on the inside surface of the UKjuld.

it

reached this point, the top iron Avould have run against the
scabbed the

face of the mould, aiul probably have cut or

mould

Avhereas the top inm, not being let in until the
bottom was run up, prevented the top runner from forcing
the metal against the face of the core, and, as it was iron
running into iron, the danger of cutting the mould was very;

slight,*

The cut

B shows

a i)lan of the pouring basin, the distri-

bution of the lower and upper pouring gates, and also the
riser.
The runners and gates were all made in cores, and

one on top of the other as the mould was rammed up.
gate and runner were made larger than the u]>per
ones, on account of more iron having to be run in and be
set

The lower

forced up to the top.
* Tlie two runnors were fed from one basin, because there was only
one rranc wliirh onnlil reacli tbc numld.
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Wlien a casting
runner tlian

larp^cr

mould
rise

nils

is

if

Mor.'.nixo.

from the bottom it requires a
poured from the top, as the more a

jiourcil

up the slower the

iron goes in.

very fast on the start, and, before a high

to the top,

go in so slowly

The

iron

mould

may

is filled

as to cause the casting to be cold

shut.

When moulding

an octagonal frame,
bottom of the casting,
was used as a guide in building the foundation and beveling joint for the outside to be guided off and on by, and
Avhen the l)ricks were laid high enough to admit of ])lacing
a runner under the mould, as shown at M, M, a sweep was
fasteired on the spindle, and a level bed of loam was swept
up, and the frame X, X, laid on it and centered. After this
the outside lifting ring S was \mi on, bricks built up k-vel
with the frame X, X, and the wooden i)late B bolted on the
spindle, about 8" above the height the mould was to be
made. To get the faces of the top and bottom frames parallel with each other, a plumb bob was hung from one of
the top corners, reaching down to a corner on the bottom
frame, and, when set right, the top was bolted tight to the
About every two
spindle, and the outside bricks Avcre laid.
feet loam was rubbed on and swept off with the long strike,
or wooden straight-edge V, the bottom of which has for a
guide the inside of the frame X, X. After the first two
feet were built and loamed up, a light, handy straight-edge,
put against the face of the mould, was used for a guide in
laying the bricks.
After the outside was built and hoisted
off, the spindle w'as set back, and the core was built in a
solid, reliable manner.
TTad this core been a round one, an
8 wall would have been strong enough to resist the pressure
fo;* the lower two feet, and the rest of the way a 4" wall
would have held it. Tlu) i)ressure of iron on a round
core is the same as the pressure on u stone or brick arch.

X,

'

A', tlic

same

size

this ingot casting,

and form

as the

SWEEPING AN OCTAGONAL LOAM MOULD.
If

it is

ance.

built right, the

But

more pressure the greater the

1G5
resist-

to attemjit to build a flat surface of stone or

brick alone to support or withstand a pressure, either in
moulding, bridge or house building, would be the height of
folly.

On

account of this mould being too high to be admitted
it was parted as shown.
The outside was

into the oven,

down than the core, so as to give a chance to
daub up and dry the joint when closing the mould for,
should there be any unevenness, or a fin at this joint, it
would condemn the casting. The top section of the core is
lifted by two hooks H, and the bottom section with the

jiarted lower

;

foundation plate.

The arm

the spindle steady, and
floor,

Y

A

is

for holding the top of

an iron block bedded in the
and having a seat to hold and center the bottom
is

of the spindle.

The co^JC or covering used was a perforated iron plate,
daubed or rammed with core sand, and having the lifting
hooks or staples P built in it.
This ingot casting could be moulded by having upright
strips of wood fastened into the top and bottom frames, as
shown at 2, 3, 4, and 5, thus making a skeleton pattern with
whicli to build up the center core first, by using the hand
sweep E between the upright frames, for a guide in laying
To finish the
the bricks and putting on the coarse loam.
core with fine loam a long straight-edge should be used, on
account of the casting being thicker at the bottom than at
the top.
When the core is loam finished, fill up between
the upright frames with damp moulding sand, in a solid
manner, and sweep it off even with the outside, over which
brush some charcoal wet with water, or oil, with parting
sand sprinkled over it to make the outside part form the
core.

When

all is

ready, build

up the outside against the

li'tC,

LOAM MOI
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thickness surface, and witli the center core lioKed

the bottom

])late, lioist otf

down

to

the outside.

Should the question be asked wliieh is tlie best jtlan by
which to make a good casting in the least time, I should
answer that the jdan fully shown with cuts is the one I
choose after considering

all

the essential points.

.
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BUILDING OR LAYING BRICKS FOR LOAM
MOULDS.
The proper

laying of bricks

the loam moulder as

it

is

is

as

important a process to

to the mason, since they

form

a support and outline for the inner and smoother and orna-

mental part of his work, and to build up brick walls or cores
so as to stand the pressure of tlie iron

when

j^oured into a

mould, and also to hold together moulds and prevent them
from cracking open when moved or hoisted with the crane,
is a feature in laying bricks that a moulder must be particular to do well.

I

have often seen loam moulds crack open,

from no other cause than the

failure of the

moulder

to

break

when building up his brick- work. The cuts Y and
S show the way brick-work looks when carefully built and
when carelessly built. S shows all of the joints broken, or the
joints

bricks laid as they should be, while

Some might

Y

shows the reverse.

say they could not break joints because they

had not enough whole bricks to work with. This in some
cases may be true enough
but is it not also true that there
are many bricks broken unnecessarily ?
Some foremen will
;

allow helpers,

when

stripping off a casting, to take pickaxes

and sledge hammers, and knock down the bricks in such a
careless manner that hardly a whole brick will remain from
a mould.
Some moulders, when requiring half or a piece
of brick, will break

ing

whole bricks, to save the labor of stooppieces.
In any pile of brick that

down and picking up

have been used once, there are plenty of sizes and forms to
be found without breaking up whole ones to make them.

;

KJS
Tlic

I.nWl

tiiiu^

l(i.-t

]()okiii;^f

urged, anil of cuurse

lor

Mori.lHNC.

vwry

llicrt'

is

lilllc

time

iiiccoof l)rifk

lost,

ini;:;]it])e

and the mould con-

structing nuiy be delayed by sto}(j)iug to look for i)ieces
in Imilding tbc next nujulds out of the same
it

will

whole

;

but

of bricks

not take the moulder or luljierso long to look for the
l)rieks

manner
it

])ilc

he should have to build the mould in a reliable

as if the pile

was

filled

with the broken pieces

takes as long to lay a half of a brick as

it

;

and

does a whole

one.

A loam moulder should be as earcl'iil of keeping his bricks
whole and in good sha])e as a green sand moulder should
be to keeji good llasks in order to make reliable moulds and
good castings.
A loam moulder that takes pride in having his Iji-ieks keep
as whole as possible, will train his helpers so that they can
have ready for him what sizes and jiieces of brick he may
require as he goes along, and any one breaking a Avhole brick
not called for should receive a reprimand from him.
AVhen
building some loam moulds it is as essential to have halves
and pieces of bricks as it is to have whole ones ; for as to
halves, we are sure of having plenty of them to work with,
and the manner in which they should be used in building
up loam moulds is represented by the cut B, which is an 8"
wall,

and a section

of the outside part of a cylinder casting

rubbed on to nuike its
and pieces of bricks,
and the outside is entirely built of wliole bricks, care being
taken that all joints are broken evenly on the top of every G
or 4 courses of the two 4-inch walls there is built one row
the inside bricks that the loam
surface smooth,

is

is

built with the halves

;

of headers of whole bricks, as

shown

at

Nos.

1, 2, aiul 3.

can be carried up
in most cases as high as 5 or 7 feet without the aid of any
iron plates or rings to hold the brick-work together, which
it would be necessary to have if nothing but pieces and a
In building a mould after this

])lan, it

BUILDING OR LAYING BRICKS FOR LOAM MOULDS.
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few whole bricks had been used to build the mould with.
If a core was being built up with an 8-inch wall, the order
of the half and whole bricks should then be reversed from
that

shown

in the cut, so as to briug the halves

to the part of the

mould

and pieces

that forms the shape of casting.

There are two reasons for having the pieces of bricks next
mould which encounters the hot melted
iron. The first is, that halves and pieces of bricks, when built
in a circular form, will result in an evener thickness of loam
all around the mould than when whole bricks are used ; and
the smaller the diameter of a mould, the more necessary it
is to build this part Avitli halves and pieces. The second is,
that halves and pieces allow more Joints than whole bricks,
and thus afford more openings for the gases and air confined in the loam to escape through.
"When bricks are built for thick or thin casting, there

the surface of the

should be a difference

made regarding

joints, the thinner the castings the

ojDen they should

loam to escape as
quickly as possible, in order to prevent that cold shut and
be, so as to allow the gases

and

the openness of the

more

air in the

rough skin that some thin castings have, which is more fully
explained in the article entitled Mixtures of Loam.
The Joints of bricks are in fact best when made open in
almost all classes of work, whenever it can be done witliout
danger of having cores bursting or swelling on casting.
There are ways that Joints can be built open, and still
reliable

;

pack well

one
all

is,

after a layer or course of bricks

the Joints with the

mud

is laid,

to

that you use for laying

the bricks with.

The way to tie or build a square or corners of a mould is
shown by the cut D, and outside corners like these require
more caution when building than almost any other part of
moulds, since the least weight or a knock will cause them to
tumble down, if not well tied, when they are built very high.
8
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The cut // shows tlio reason wliy some ciistings have been lost
by the core giving wjiy at tlie bottom of the mould, or at a
point where the jjressurc of the melted iron found a weakness
The bricks were laid in this case without
in the brick wall.
any regard to breaking joints either on inside or outside
walls, and whole bricks Avere laid at random, sometimes
going half-way around the outside, and in the next course the
whole ones would be used to comj)lcte or make a part of the
inside circle; while combined with this unskillful and unsystematical mode of brick-laying, the joints or openings
between the bricks were not packed or filled up with mud
as they should have been.
If the moulder had only usetl
the whole bricks he had laid at random, for liuildiug u]) the
inside courses, and kept all the halves and pieces for the
outside courses, and packed between all the joints solidly,
he would not have had his core burst in when the pressure
of iron came on it.
The cut A shows the way that a casting appeared made
with an 8''-wall, at the bottom portion X, and from whicli it
commenced to sag at the top, a 4"-wall was only built the
laying of the bricks in the 4"-wall was not done in a reliable
manner ; the joints must have been left unpacked and some
distance apart. In looking at this casting the wonder to us
is that the core did not give away at some point when being
cast, so as to let all the iron run out of the mould, and it
would most likely have done so had the core been built
with halves and pieces ; but it so happened that it was built
with a new batch of whole bricks, and the joints being
broken well when building saved the core from bursting in.
"Why the casting did not swell at the bottom and top, was
because of the 8"-wall at the bottom, and at the top the
IT shows
pressure was not sufbcicnt to squeeze the core in.
the way the casting would hnw looked had the core been
and aa
correctly built by having all llu' joints well packed
;

;

BUILDING OR LAYING BRICKS FOR LOAM MOULDS.
this casting

shown was an actual occurrence,
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not

I could

think of anything better to show the results of improper
brick building, and to prove that in this, as in everything a

moulder has to do in order to make a good casting, there
a right and a wrong way of working.
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VENTING LOAM AND DRY SAND MOULDS.
Loam or dry sand moulds rei|uirc' tliat some parts be
vented more than others. Tliere are often castings made in
moulds that are never vented in any shape or manner. This
is no proof that cvcrytliing can be cast in loam or dry sand
moulds without venting. There is not nearly the percentage
In gi'een
of venting required for dried moulds as for green.
sand moulds there is steam to contend Avith, which is not
found in thorouglily dried moulds. A plain dry sand mould
having 8" of sand between the pattern and flask would be
cast Avith less danger of its scabbing, if not vented, than if
A good l)ody of sand in a flask
there was only 2" of sand.

allows the surface gases (and steam,

if

to confine themselves in tlic interior

any) to have a chance

body

of the sand

Avhon there arc no holes or o])ciiings in the flask,

main

there, for there is

their pressure

room enough

Avill 1)0 iu.sufiicieiit

;

and

may

to liold the gases,

re-

and

through the
not sufTicient of
Avill obtain relief by

to force tliem

But Avhen there

face of the mould.

it

is

sand to hold the pressure of the gas, it
coming to the face of the mould, and pass up througli

the li«|uid iron, cau.sing scabs on a casting, so that as the
lody of sand increases the pressure of the gases decreases ;

no alloAvance made for gases to esor by the flasks liaving holes
moulds
cape by venting the
there is the least body of
where
conversely,
also,
in them
As a general
required.
be
will
venting
more
Band the
that

is,

when

there

is

;

thing, ])lain castings can

vented,

when the

l)e

made

in

dry sand Avithout being

flasks are in sections or jointed together,

VENTING LOAM AND DRY SAND MOULDS.
as joints or sections leave openings
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through which some of

the gases can escape.
It is only in that portion of the surface of a mould which
becomes lieated to a high temperature that gases are formed
The surface of a loam mould lias in many cases
or created.
a better chance to be relieved of its gases than an unvented
dry sand mould, on account of the openings or space existA rod or stick
ing between the joints and courses of bricks.
rammed up on the outside of a loam mould will carry off
the gases from a larger surface than one would rammed up
in a dry sand mould, since the body of the loam mould is

more porous.

When
can be

building up brick-work for loam moulds, the joints
left

open more or

less,

so as to allow the surface

gases to escape backwards freely.

Oftentimes

neces-

it is

sary to have brick-work built very solid, so that the pressure
of the iron

when poured

work or cause the casting

will not burst in or out the brick-

to swell.

There are different means

used by the various shops to accomplish this, and
vide a Avay whereby the gases can escape.
Some

still

pro-

will

use

straw between the layers or courses of bricks, and others
will build their brick-work very open,
all joints

with cinders,

ram

thin piece of iron to
cient thickness of
bricks,

and

rammed

mud

tlien vent

and

fill

up between

in solidly, using a

file

or

Again, some keep a suffibetween the courses or layers of
with.

between the courses of bricks with as

large a vent wire as will possibly go between

them while
up their
;

again, there are shops that will apparently build

brick-work without the use of vent wires, straw, or cinders.
Such shops generally have a very open mixture of mud and

loam

to work with
it is very seldom that the joints of
brick-work require to be so compactly built as not to have
some porousness among them. A good plan to adopt where
both good venting and solid building is required, is to com;

LOAM MoILDINO.
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paollv

the

iij) li:ilf

fill

u'piH'r

as arr used
class of

the thickiu'ss of

(i|iciiin^f

for

buil(liiii(

with

I'oi-iniiitf

that

llic

ciiKlcrH.

the

joints with
h»aiii

Iloiiiul

iii.-i(h'

mud, and

con-H, such

of cviiiHlci's, ctr.,

must be the most

solid

;

such cores often stand closer building with less

tiiat

area

and the reason
ventiiif;

mould is, the core brickwork is not rammed ui)with moulding sand like the outside
part of the mould, and the Itrick-work being exposed, the
gases can escape more freely ; the more open the joints, although compactly filled np Avith mnd, the better chance for
the gas to escape, since the mud used between the joints can
be made of an open mixture, so as to be far more porous than

than

tlu'

outside portion

the l)ricks used.

up

tlie

Hard

of

the

bricks should never be used to build

face of a mould, on account of not allowing as free

a passage of moistui'c and gases through them as a good
A good loam moulder understands what part of
soft brick.
requires to be vented, and also what parts will
no damage if not vented. It is the same when venting loam moulds as with green sand moulds flat, horizontal
surfaces, corners, projections, and flanges require to be
vented, while jdain vertical sides of a loam mould can be
built up without any provision made in many cases for
venting.
To take the gas or vent off from pockets, jirojections, corners, etc., in loam moulds, the use of straw, rods,
or pieces of ropes or strings built in with the loam and
When ramming up a loam
brick-work, are generally used.

his

mould

receive

;

mould

to

be cast,

rods

or

sticks

are

laid

about every

and when there is a
flange, or any part of the mould that requires to have the
vent taken off from it, cinders arc connected from them
Should the vents be any special
to the upright vent rods.

two

feet apart, against the brick-work,

core vents, or ones that would be

a])t

to

make

trouble

if

is a good plan to cover the cinders
with some paper, so as to keep loose sand from mixing in

they get smothered,

it

VENTING LOAM AND DRY SAND MOULDS.

1V5

with them. For the pLain parts of a monki, if cinders or
straw are put around the mould at the height of every foot,
the gases or vents will generally find their

way

out.

The

cinders or straw should be connected with the upright rods

or vent sticks.

upon

Altliough venting loam moulds

as a small part of the work, it

telligence

and understanding.

is

looked

must be done with

in-
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MOULDING ROLLS AND MAKING KOLL
FLASKS.
Rolls
foundries

for

rolling

that

mills

are

often

contracted for by

never have had any ex])erience in their

manufacture, and their success will dei)end upon the workman's ability and the foreman or melter's knowledge of
making the right mixture of iron. The castings may be
very rough looking and nothing said about it, but let the
grade of iron be wrong, and the growling will begin. Tlicre
are hardly two firms that will be satisfied with the same

grade of iron.
I shall

never forget the situation in which

placed trying to please two masters.

superintendent of
turner,

who had

tlie

mills,

One

I

was once

of these was the

and the other was the

the turning of the rolls by contract.

roll-

Tiie

had his say as to what foundry
should make tlic castings, and to get the work it Avas necessary to luive the castings soft enough to suitliim. Occasionally tlic superintendent would give us a call, and want to
know how it was iluit the rolls could not be made liarder so
as to wear longer, and give us to uiuliTstand that wlien 80and-So made them they lasted a great (k-al longer. Our only
answer would be that we su]ii)()sed tlu\v were all riglit, as
the roll-turner had not said anything against them
then
for a wliilr tlie rolls would l)e made harder until the turner
would commence to growl again.
turner, to a great extent,

;

As

a general thing the purchasers of roll eastings like to

MOULDING ROLLS AND MAKING
have them

as

llOLL FLASKS.

hard as they can be without having

tlie

177
edges

or corners chilled.

make roll
style or
The
in.
them
mould
castings is to have a flask to
are
they
that
the
way
upon
depend
flask
will
shape of the
castings,
moulding
such
of
old
style
The
to be moulded.
and one that a great many shops yet follow, is to have a full
To make such patpattern for every shaped roll wanted.
terns costs much time and labor, and a large warehouse in
which to store them away.
I am an advocate of the more modern plan of making rolls
by sweeping them up. The cut shown is a flask intended
About the

first

for that purpose.

thing required in starting to

I

have seen

for such jobs, but the one
features.

There

is

many

shown

different kinds of flasks

has, I think,

one point especially that

I

many good

claim should

be provided for in such flasks in order to make good, smooth
from scabs, and that is to have plenty of vent

castings, free

holes cast in the flask, whereby any gas or steam

is

allowed

no allowance made for gas or
steam to escape, and if you should ask the moulder that
designed the flask why it was so made, he would tell you
that it was for a dry sand mould, and therefore it did not
require any vents.
In the end of the flask shown will be seen 13 one-inch
When making
vent holes, and the same in the cross bar.
the roll long, f " or ^" rods are inserted so as to run tlie

to escape.

As

a rule, there

is

When the mould is ready to be
entire length of the flask.
blackened the rods should be taken out. With this system
of venting, when everything is done as it should be, you can
rely

on having a good casting

free

also greatly aid in the drying of

often experienced in
vide
flask.

for'

making

scabs.

Such vents
One trouble

castings is having to proand small castings in the same

making such

large

from

the mould.

nS
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WluTi the casting
(if

sand

tiiat

is

small there

is

generally a heavy l»ody

the bars du nut assist in holding

in,

when

the

hanging sand is liable to drop
Again, the bars having been first made right for the
ont.
medium-sized castings, the llrst thing we know there comes
along a casting that is too large in diameter to be admitted
between the bars. Then the bars must be chip])cd out.
A good way to get over this diHieulty is to make the bars
so that as large a casting as should be made in the flask can
be admitted between them, and then, when a sweeji or
pattern comes along that is so small in diameter as to endanger the dropping of the cope, false bars, as shown, can
have pins P, P, inserted and wedged in the cross-bar holes
This plan will, I think, be seen to be a better one
//, H.
than driving in a lot of rods or gaggers to hold the hanging
sand, as is usmdly done.
Another point that may be noticed is the plan here shown
of using loose plates instead of a large, clumsy back jilate,
and a lot of bolts or clami)s. Of course a back ])late would
help to make a flask stiffer, and in the case of making extra
heavy rolls, I would recommend its use, but for rolls
cdpe

is

rolled over,

and

weighing from three

this

\\\)

to eight tons, the loose jilatcs are

safe.

made with

the bars, sides, and
do not approve of, as it
but when a flask
not only costs more to make the pattern
is thus made, there is more or less danger of its cracking,
and when there is a serious break, the whole half flask has,
When a
generally, to be broken up and a new one made.

Sometimes

roll

flasks are

ends all in one piece.

This

i)lan

I

;

roll

flask is

made

in sections

and bolted together, there

is

only one side, one end, and one bar pattern required, and a
flask

time

thus constructed can be made longer or wider at any
.Should any parts crack, they can be
if so desired.

readily replaced.

The handles

generally used for this class
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ll;i>ks

tliey

Mdl

iinn. ami, in

iiiv cast

I.DINc;.

onkT

often look very clumsy or out of

nions are soinetiines cast on

them over

tiie

to he

slrnnff

('Iu>u;j:1i,

j)ro|)ortioii.

Truii-

ends of the

flask to roll

In the cut there are only two of the four

by.

handles shown.

About
usage
the

naiiLTC'

and

J'J

the

part of a Ihisk

first

tliat ^^cls

broken llinnigh

the flanges, and often castings have been lost from

is

breaking when the mould was being }»oured.

B,

I), li,

is

shown a

At

reliable plan for constructing

flanges so as to stand the repeated strains they are suljjected
to.

Y, I'arc brackets that give strength to the flanges,

while B, B, B, being level with the rest of the i)laned joint

when tlie two parts of the llask come together, will prevent
any straining or s])ringing of the flanges when tlic bolts or
clam])S arc used to hold the two parts together.
The space
of one half-inch, as shown at ui, is to leave room to pack
sand or loam between the joints to prevent any running out.
Such flasks, after being used a few times, will warp more or
less, and, although the joints of the flask were planed so as
to have a good bearing, the reheating of tlicm will soon

make it necessary to jiack them.
To fasten the two jiarts together one shoj) will use bolts,
while another will use clamps.
Either way will answer the
purjiose.

A

bolted flask

is

safer than a

clamped one, the

only oljjeclion to the bolts being the trouble of unscrewing

them, and keeping the sand and dirt from destroying the
threads.
The objection to clamps is the jar given to the
mould in hammering and wedging to fasten them.

Among

the cuts will

l)e

seen measurements for the mak-

ing of cast or wrought clamps, such as are used for or-

dinary
those

roll

made

clamps on

flasks.

Wrought

of cast iron.

tlie

because there

A

iron clamps

flask

are

safer

than

should have more bolts or

end that is cast down than on the upper end,
more strain on the lower cud. In such a

is

—
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shown, the bolts or clamps shonhl average 6" apart
and 8" at the npper end.
When possible, it is best to have four or six bolts put in
I have seen flasks, when the pins were
to assist the clamps.

flask as

at the lower end,

taken out and clamps put on in their place, get a jar when
being hoisted up on end so as to loosen the clamp and cause
the two parts to shift.
in the

same

direction.

Clamps should never be all wedged
Each alternate one should be wedged

the reverse way.

When
joints,

fitting together a flask for

together

sweeping up

not planed, should be chi})ped so as to

if
;

rolls,
fit

the

closely

then the three or four pin-holes should be drilled,

and the end bearing, W, bored

The

out.

should be accurately fitted with

set

spindle holder,

X,

screws before the flask

is

taken apart.
I

once worked in a shop where the moulders did not use
to close the flask by.
They would use the bearing,

any pins

jr, for a guide to close the lower end by, and for tbe upper
end pass the arm through the riser head, and feel the joints

If not right, a man on each side of the
having a sharp flat bar could easily move the flask
Iron wedges are placed between the iron joints
as wanted.
to keep the joints of the mould apart and save crushing.
When the inside joints of the mould are even with each
other, the wedges are taken out and the cope let down to

of the mould.
flask,

place.

The cut

in

which the handle

the process of sweeping up a

is

shown

is

for illustrating

showing an end view
the spindle shown is a tube with solid ends forged or cast
on to Avork on the end bearings. The idea for thus making
it w'as to have it light to handle.
Sometimes instead of having a journal turned in the spindle, so as to keep it from working endways, as in the one
shown, there are two collars fastened with set screws to the
roll,

i^
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one on the inside and one on tlic outend of the spindle bearing.
In s\vce])ing uj) rolls the sand is not all knocked out of
the (lask when a casting is made, as is done when a full ])attern is used.
After a easting is taken out of the flask only
the loose and burnt sand is taken out, or enough to allow
of fiom 3" to 4" of tempered loam or dry sand being rammed
in to sweep up a fresh mould.
In ramming the sand some
moulders use only their hands, relying on the extra dani])s])iii(llc',

so as to

]i!ivo

side of the h)\ver

ness of the sand to

This

is

make

a ])lan that

1

the

mould

solid

do not ap])rove

])ericncc that a better easting can be

dry sand but very
nuide.

To have

the bare hands.

enough.

of.

know from

i

made

e.\-

by working the

damper than green sand is generally
mould solid, use a rammer instead of

little

the

In order to have

this, three or

of fresh sand adhere to the old sand, there

is

four inches

a coat of thin

wash sprinkled over the surface of the old sand, and
then a coating of mud rubbed over that.
On top of this
the tempered sand to form the mould with is shoveled in.
clay

Sometimes instead of having sand between the bars the
is packed in a reliable and solid manner with firebrick, and then every time a casting is taken out all the sand
is removed, and the mud rubbed on the bare bricks, for
starting a new mould.
This plan is a good one, where a
space

shoji has three or four different sizes of flasks to

date dift'crent diameters of castings

;

oidy one flask I Avould not advise

accommo-

but for a shop that has
its

adoption, as there

would be sure to come along some swee]) that would require
nearly all the bricks to be cut out to admit it, which would
be sure to loosen the under Ijricks.
The sweep shoAvn for moulding a roll has in it the square
and the half-diamond-shaiied grooves, such as are generally
used in rolls.
The diamond grooves are easily swept up, but
the square ones are more difficult, and often require to be well
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roddcd in order to stand. When sweeping up the rolls the
grooves and surface of the mould are swept up as full as can
be with the dry sand mixture, and the surface of the moul'Jt
is

made smooth by using two

coats of loam, the last one be-

The beveled edge of the
used for the finishing coat, whicli should be
accomplished in once going around, and as quickly as possible ; that is, the board or sweep should be turned slow and
ing about as thick as buttermilk.

board only

steadily,

is

but putting on the lo"m with a brush must be done
no time. The striking off of the joints is done

so as to lose

by having a straight-edge work lengthways of the flask.
The joint sweep, also all the roll sweeps are better for
having the working edge of sheet iron, as when they are all
wood they soon get worn out. The sheet-iron j)lates can
be fastened on the wooden sweeps with screws, as shown
at K,
The templet shown is for a guide to set cores by to form
the wobblers on the roll.
At S, D, and R is shown the
plan generally adopted for the gating of such castings.
^S*
shows the part of the roll to which tlie gate is attached, and
D and R show two different forms of gates used to cause
the iron to whirl around as the mould is being filled up, so
as to bring the dirt to the center and keejj it from being
lodged under the grooves.
Rolls are always cast vertically,

the iron can bo poured

when turned

The

in,

and the hotter and

faster

the cleaner will the casting be

roll flask, and also the iron casing rigwas
made by Mr. William Fitzsimons,
p. 217,
of Cleveland, Ohio, a skillful moulder, and one having large

up.

ging shown on
experience.
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THE SURFACE OF A LOAM MOULD.
To liave a good loam mould a good surface is essential,
and a good surface depends upon many conditions. First, the
mixture of the loam must be correctly made secondly, the
loam must be put on in a reliable manner; and, thirdly, it must
be linished up properly. Loam in some foundries is mixed up
in mills which are made by taking a large flat bottom iron
l)an, from 4' to 8' in diameter, and i)laciiig a similar ])an over
it
and in these pans are two heavy grindstones. The pans are
so made that they revolve the stones as they revolve, and the
loam mixtures are shoveled into the pans with its water
or clay-wash to wet it with
the heavy stones rolling over
the different parts serve to unite and mix them.
Another
plan sometimes adopted is to beat the mixtures of sand,
when wet, with a rod of iron, the loam being on a wooden
or iron bench.
Of these two plans the mill is by far
the best, in fact some shops would never think of using
The different mixtures of loam
a loam unless so mixed.
used are many, most every shop having a different mixture.
In some places a natural loam can be obtained but this
is rare
most sho])s have to make their loam of different
proportions of sharp and loam sands.
There are cer;

;

;

—

;

tain conditions or (pialities that should exist

in

all

loam

loam mixture which pioduces good
castings in any other foreign foundry were brought to your
shop to be used, and was handled in the same manner, it
would be your own fault if you could not turn out as good
castings as the foundry from which the loam came. A good
mixtures alike.

If a
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moulder can tell by feeling of loam when
work well or not. A sharp sand is used to
regulate the loam sand.
The more clayey or loamy the loam
sand is, the more sharp sand must be mixed in with it,
until the jiractical moulder is satisfied with its consistency.
A simple way to try a new loam mixture is to take a
lump of it, after it is well dried, and immerse it in a ladle
liractical

mixed

of iron.

ture

is

locam

if it

will

If the iron boils after the first bubble, the

porous, but firm nature

;

if

it is

mix-

Loam

should be of a
too porous, on the other

generally too close or clayey.

crumble to pieces by a gentle squeeze
of the hand.
Loam should be mixed weaker for castings
below one inch in thickness, than for those of a greater thickA loam that is strong enough for a casting four inclies
ness.
in thickness, is strong enough for any heavy body or any
thickness of iron. What is meant by loam being stronger,
is, it is more close and clayey.
A heavy thickness of iron
will scab. Just as a far lighter thickness will with the same
mixture of loam if it is too close or clayey
the thickness for loam put on bricks, to form the surface of a mould,
should be regulated by its form.
A thin thickness of loam
is more liable to cause a mould to be scabbed than a heavy
thickness.
Loam should not be put on any less than |"
up to I" for plain surfaces of moulds ; but for pockets,
corners, and flanges, etc., loam should be no less than 1" in
thickness. Burnt or hard bricks should not be used to form
the surface brick- work of a mould, or for corners and
pockets, or any portion of a mould's surface that is liable to
scab.
Moulders very often use what is called loam bricks, or
hand, the mixture

Avill

;

cakes, instead of using the

common

ordinary bricks.

loam bricks are used on the principle of
of loam, the better chance for the gas

The

the thicker the body
to escajje,

and thus

cause the iron to lay more kindly against a mould's surface,
also to allow for contraction of the casting

To make loam

bricks, use a

when

cooling.

loam as coarse as that used

l.OAM MOL'I.KINO.
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for rnbltin^^ on the surface of the moiilil, and have a wooden
frame made for whatever shaped l)riek.s or cakes are wanted.
Then set itout on oiled iron i)late 1111 uj) the frame with the
loam, having it mixed as stiff as will work easily. After the
plate is full, the soft l)rieks arc then set in the oven to be
dried. Sometimes whole cores and large portions of a mould
are formed with loam bricks.
The first coat of loam that is rubbed on the bricks should
be the opcnest, and to finish up or form the face of a
;

mould use

Before the fine finishing coat

finer.

the face of the

with the ojien

mould should be swept up
loam, as the least amount

is jjut

on,

as full as i)ossible

of fine

loam that

can be used, the less danger there will be of a mould scabbing.
With most mixtures of loam it is best to have the finishing
coat put on as soon as the rough coat becomes

stiff

enough

to

hold the finishing loam, and have one or two revolutions of
the sweep to
coat

is

ing coat
is

make

a finished face.

When

the

first

or rough

allowed to become hard or air dried before the finishis i)ut

on,

it

will not unite or

cement

as well as

if it

put on having the rough coat as above described.

There are two ways practiced in making finishing loam
one is to use the mixture as for the rough loam,
and have it put through a fine Xo. 8 sieve the other is to
use some foreign mixture (for receipts and mixtures of loam,
see notes and receipts in the back part of the book).
While
the finishing coat must be fine, its mixture should not be
close or clayey, and it is better, if possible, to obtain a finishing loam mixture, whereby the face of the mould can be
made smooth enough to receive the blacking without the
mixtiires

;

;

use of tools, as the less sleeking done, the less

mould

liable a

This only refers to swept portions of a mould
for other parts that patterns are used
for, there is more or less sleeking done with tools, that canis

to

be scabbed.
;

not be avoided.
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SWEEPS AND SPINDLES.
Sweeping green and dry sand
of

or loam moulds is a branch
the moulder's trade that in general calls for higher

mechanical qualifications than making castings from a full
Sweeping or bedding in is not extensively done in
other than jobbing or machine-sliop foundries, hence only
a comparatively few moulders are acquainted with the pro-

pattern.

cesses

;

but since the practice

from year

to year

moulders

becoming more common

is

will be required in the future to

more attention to this jxirt of the trade.
is shown a rigging for sweeping under the
bottom of loam cores. The sweep, seen at the left, is
bolted to two iron arms X, X, which are held up by two
give

In the cut

fastened to the spindle with set screws.
The
sweep revolves around, and the spindle remains stationary.
collars

The tapering end of the spindle is set into the casting H,
This
the outside diameter of which can be from 4" up to 8".
casting should be turned

up on the

outside, true with the

chilled inside spindle hole, so as to have a true surface for

the lower

arm and collar to be placed and worked at any
down on it. This casting is bolted to a plate

point up or

from four to
a solid

floor.

six feet diameter,

The loam

and the plate

plate

is

then

set

laid level on
on top of the

is

spindle-holder H.
Bolted to this loam plate is a casting
having an upper and a lower flange. In the upper flange
there are four staples cast, two of which are shown at E, E.

The

inside of this casting is bored out the size of the spindle,

and when bolted to the loam

plate,

as shown,

and the
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Spindle passed through

it,

phite being ovcrbahmced.

many

tlicre

is

Another

no d:ingor of the loam
j)hin, which wonld in

cases be better than to bore out this diniblo (hinged

casting the size of the spindle as shown, would

l)e

to cast a

about one inch larger than the size of the spindle,
and by having three set screws near the l)ottom, the tojt
By this plan there
could be fastened with pry wedges.
hole in

it

would be a better chance to regulate and level loam plates,
and also it admits of the spindle being put in and removed
more easily.
Before setting this loam plate on tlie standard Jf, it is
daubed up with loam even with the face of the prickers, and
then dried in the oven, so as to have a dry body to absorl*
the moisture of tlie loam ii.sed to finish it up with when the
plates or bottom is swept up as shown.
"When this spindle-holder or standai'd is used it is generally
for a large core that has little or no bearing on the Itottom of
tlie mould, but has to be supported from the toj) as in the
cut.
The toj) loam and covering plate is not set on and
bolted to the lower plate until the core and a level joint is
made and finished with the sweep. This top plate having
been previously swept level and dried, requires no sweejiing
to make it have a true face after it is placed.
After this jdate

which

is

is

seen, there

bolted,
is

with four

bolts,

one only of

a row or two of bricks, P, built

arouiul on top, and a sweep forms a straight face the same

diameter as the one swept on the outside or cheek

IT,

so that

lowered down into the mould, a short
straight-edge placed against the parallel faces
and W,
will center the core in the mould.
Avhen the core

is

P

The

staples E, E,

hoist the core by.

and

A

The top

are for hitching the chains to
staples, of

are the best to hoist by, but should the
in height, the lower sta2)les can

l»e

which there are four,
mould or core be less

used.

When

the core

is
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K'avcs

hoisted

tiic

ill

iij)

bottom
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from

is

and loam, a piece of plate

llic

standard

hole that

//, tlio

flHcd uj* and madt- level with briiks
iron liavini,' been first

wedged

in

up

against thes])indle hole,so that the piessure of the melted iron
cannot burst through the btUtom when the mould is jioured.

When

setting

on the carriage,

this core

h)wered down on a

flat jthite

liaving on

it

a

tlie

bed

bottom

<»f

is

dry !-and

for the bottom to rest on.

For other

work, wliere

all the Itoltom is not
having a hul) G" long Avith a
liole bored equal to the outside diameter of //, with an inside
flange •whieh is for resting on the top of II, could often be
used to a good advantage as a supporter for loam rings, etc.
This rigging, for a jobbing shop that does much loam
work, can often be used to a good advantage for casting
short stroke cylinders that have one of the ends cast in, as

wanted, a

it

is

classes of

false ring or spider

now

often done

could be cast down,

To form

if

;

by the

})hin

a riser head on a cylinder

the top flange

is

as

shown

when

this plan

bricked over and the straight

bottom
is

used,

i)art of

the

AVhen making a
cylinder this Avay the outside should be cheeked off, and when
the cores are set in and fastened, the center core is lowered
A man with a lamp underneath can guide and see that
in.
Then
the center core docs not touch any of the port cores.
the whole mould is set on the bottom by hoisting it by the
four cheek handles, one of which is shown at T. 1'his bottom
joint should be made beveling, instead of straight, as shown.
The gate shown is for filling the bottom over so that
when the iron drops down from the top it will fall into iron
and not cut the bottom of the mould.
and R show two styles of arms, i? is a style
The cuts
When tightened on the
that can be worked tight or loose.
spindle by the set screw shown, the si)indle must revolve;
cylinder carried

up

the

desired.*

as high as wanted.

Y

*

A

riir.£];in<j

s\\rt'i)iiiii

"

is

soniowliat superior to the above for " under surface

illustratcil

on

]>.

(\C\

Vnl.

IT.
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but wlicn there is a collar screwed to the spindle, as shown
D, D, the arms are loose and can revolve without turning

at

the spindle.

The

latter is the best

plan

when sweeping with

a spindle

that works in a tapering hole long enough not to require
steadying at or near the top ; but when a spindle is held at

the top, and the bottom works in a small socket, as shown
in the octagonal

loam mould

tion, so that the spindle

cut, there is very little fric-

can be turned

when sweeping

very

easily.

The arm I' is a
made to revolve

very handy one to use on a spindle that

in sweeping.
This arm can be made for
one or two keys, but it is best to have two in one to be used
for holding heavy sweeps.
The advantage of such arms is
is

that they

may

be taken

off

and on without disturbing a

spindle held at the top.*

The placing

of arms or brackets for holding the top of

an imi)ortant detail that is very selto.
There are very few buildings
but that whenever a crane is turned around will move more
or less, and in some shops the loam moulder wlien sweeping
up a long mould has often to sit down and wait until a
crane can be turned back the same as when the first coat of
loam was swept on.
Arms or brackets should not be
long spindles steady,

dom

is

properly attended

fastened to unstable buildings, but should be secured to upright timbers sunk deep in the ground,

the building altogether.

The board

and independent

of

or sweep bolted to the

arm R,

is to show how arms should be made.
There are
shops that have arms made so that a sweep when bolted to
them will not have tiie working edge, S, on a true line with
the center of the spindle. This causes trouble in setting the

sweeps and getting the right diameter for a casting.
In making spindles they should be made even inches
diameter, otherwise they are apt to cause mistakes in making
*

Another good point for "spindle arms"

is

given on

p. G8,

Vol.

II.
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jiiid

s('lt'm<^'

mouldor

Two

as well as the patlcni-makcr, as

iiK'lics (lianu'tcr

s\veei)iiig,

turned

N(;.

iT'or^i" makes

1-"

s\vtH'i>.s.

Moll, HI

and for

uj) true,

iiiic

'i'he

makes
work

a

troulilc'

it is aj»t

t<»

for tlu;

c<»iifuKC'.

liaiidy sj)indk' for

ordinary

made

of steel,

tiiey

should he

larger sizes of spindle are often ma<lc

of wrought-inni tubes, or of hollow cast iron.

The

spindle-liolder for sweeping green sand moulds, liiat

has been shown so
flat

many

times, but never exi)lained,

plate about 24" diameter,

spindle to

fit

into

is

is

a

and the tapering hole for the

about 10 inches long.*

When

casting

the tai)ering end turned on the spindle can be nsed for
a chill, being set in the open mould and the iron poured
around it. While hot the spindle is knocked out, and when
this,

put in again, to use for sweeping, you can rely on having a
The collars should be used on this spindle,
steady S])indlc.
tlie
arm
and
sweep can revolve without having the
so that
This makes a very handy rigging for sweeps})indle turn.
ing green sand moulds, as the spindle seat or holder is light,
and can be quickly set in any part of a foundry tluor.
The tapering end of this spindle should alwa3's be well
oiled before it is set in, as otherwise Ihe damp sand and
steam are

liable to rust

As the sweeping

it.

of green sand

save pattern-making, the

mould

i)r(»i)riet()i-,

is

generally done to

as well as the

moulder,

has the advantage over others when he can make a casting
with sweeps tliat others cnuld imt nmki' without having a
in cities or i)laees where comgood
knowledge
of sweeping, in all its
l)etition is active, a
and moulder alike.
proprietor
branches, will be of value to the

full

*

pattern to

A

work with and
;

" spiiulle-liolder " of the above

this book.

stvlii is

illiist

rated at

IJ,

p. (VX

;
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MOULDING GEAR WHEELS IN DRY SAND
OR WITH CORES.
To

have smooth, even teeth is a very important feature
manufacture of gear wheels, and the most reliable
way to make good teeth ou large wheels is to have them
moulded iu dry saud, or with cores.
Often large wheelr
made iu green saud will have teeth larger than the pattern, as the sand will yield more or less, depending on the
in the

way

it

is

rammed.

Although there can be nice-looking

made in green sand, the same pattern moulded
dry sand will make a casting that will run easier and

gear castings
in

quieter,

and wear

longer.

have the arms and

A

variety of spur wheels could

hub moulded

in green sand,

and the

teeth in cores, or dry sand, by having an iron ring or flask
to carry them, so that the teeth could be hoisted

on the oven carriage

to be dried.

and placed

If there is not a full pat-

mould the wheel by, a segment could be used the
shown for sweeping up gear w heels in green sand.
The sand should be closer and tougher for ramming up a
spur wheel than for ramming or bedding in a bevel wheel
tern to

same

as

is

and should the same

close sand be used for the bevel as for

Dry
the spur wheel, the teeth will be very liable to scab.
sand in this respect is the same as green sand, as the sides,
any part of a mould that the iron rises up against, will
stand harder ramming, and wmU require less venting than
the bottom, or any part that the iron lays over, or on the
top of.
It is a good thing that this law or principle is as it
or

is

;

for

if

the sides had to be
9

rammed

as soft,

and the sand

lOt

MOII.DINO.
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k'ft as o])en, as

from

faces

is

r('<|iiirc<l

scaMiiii^',

down, or cause a deal
tions to

A

make

tlic

to kcv\) the l)ottom or flat sur-

side of

some moulds would fall
and other i)reeau-

of extra rod-staying

tliem stand.

very essential point in making gears in dry sand

is

to

blacken the teeth, so that they will be smooth, and not show
streaks, or

lumps

of l)lacking on them.

the blacking sliould not be thick, and,
in order to

quicken the operation,

it

In bhicking
if

a

swab

is

teetli

used

should only be used

and a camcl's-hair brush substituted for the
To nuikc a good job of blacking
requires neatness and care, and a moulder that takes a swab
and pastes on the blacking, washes or knocks off the edges
of the teeth by rubbing the swab against the mould when
there is hardly any Ijlacking on it, and then attempts to
finish or patch the teeth hy the use of tools, will make a
very poor job.
Teeth should 1k^ Ijlacked with much care,
and so smoothly that it is not necessary to touch a tool on
them for if a good job cannot be done with a brush, it
cannot be remedied with tools.
There are very few shops that mix their dry sand or loam
for the first coat,

second and third coats.

;

alike, for

the reason that they have diflerent grades of sand

to deal with.

A

suilahU' inixturo of open

form a loam, or dry sand, that
of the iron without scal)I)ing,

and

close sand to

will stand the fall

is

and wash

generally arrived at by ex-

perience, although tlicre are ways of telling whether

mixtures will work right, which
of this book.
all

put

is

new

discussed in other parts

Take any dry sand-facing mixture that works
mix it a little closer;

right on ordinary castings, and
in

one part of sea

coal, coke, or

twelve to twenty parts of sand, and

it

blacking, with from
will hel|) to

make

the

sand i^eel, assist in making smooth teeth, and give tliem a
good color.
This cut shows a good ])lan for making gear wheels with-
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out a jiatlorn,
the

core
the

tcetli

tlic

cori- l>ox, as

slutun.

formed

Iti'iiit;

tlie

Jii

Ijox

from cores made
i.s

in

seen the east-irou

frame, rods, lifting liooks, and sjjike nails for holding
The face of the box .V is made to bu taken off,

teelli.

to allow of

(liawingthe remainder of the box without IjreakThere is a shrouding on the top and bottom

ing the eore.
of the teeth,

There

is

which

is

formed in the same box.

a tooth sometimes

largest at the pitch

line, so

used in gearing that

that

it

is

the

cannot be drawn out of

the sand flatwaj's like the one shown. For such teeth the core
lie arranged so that the teetli can be drawn out
endways before the core box is drawn off; and to form the
to]) shrouding there will have to be separate flat cores made.
The arms of the wheel shown in the cut were made or
formed of cores dried in the oven. They could have been
made in green sand, but it was safer to make them of dry
sand, as there was a deep strengthening rib all around the
In mouliling or forming this wheel,
center of the arms.
strike oil a green sand level bed, and if the co])e is a wooden
one that needs gauging, make the level bed hard, ram the
cope up on it, soften it up again and finish it ready for
Then, with the swec])ing board atsetting on the cores.
tached to an upright s])indle, strike a mark around on the
bed the diameter of the inside of the teeth raise uj) the
sweep so as to clear the top of the cores, after which set
around the teeth cores, using the sand mark for a guide.

box has to

;

AVlien

these

arc all set in

their places,

screw a strip of

wood on the sweep that will come down and clear the inside
of the teeth.
In sweeping around with this you can see
Avhether the cores are exactly true or not.
There are two
things that will have to be watched closely in setting the
teeth cores.
circle,

The

and the

first

second

cores join together the

is
is

to luive the cores set in a tnie
to

same

have the teeth where the
otherwheres, in doing

size as

MOULDI^S'G

which a pair

GEAR WHEELS IN DRY SAND.

require to be
circle

may

which the

It takes

of calipers arc useful.

come

tience to get the cores to

moved

107

time and pa-

exactly right, and they

them

several times to get

so.

may
The

he right and one of the Joints wrong, to remedy
circle

must be made smaller

or larger. *

In making the core box there are two ways of splitting

shown at D and H. D is the best way to make
the easiest to get at the joints of the cores
the cores, and
mould for the purpose of blacking and
in
the
when set
drying which should be so nicely done as not to show in
the tooth, as

H

;

the casting in the least degree.

After the inside joints are daubed, close or daub up the
mud ram up the space between the
bank and the outside of the teeth cores with sand, so as to
outside joints with

;

keep the cores from being forced out of their places when
The level bed for setis poured into the mould.
ting the cores on should be sunk below the level of the floor
to the same depth as the face of the wheel, and after the
cores are rammed around, go round with the sweep and see
If they are all right, take
if the cores have been moved.
the iron

out the

spindle and

sweep, and set

the print formed by the sweep.

the

arm

cores, dividing

them with

the arms and two for the rim.
cope,

center core in

the

After this
pieces of

When

all is

is

done, set in

right,

—

two for
put on the

wood

and secure the arm core vents before pouring.

* On p. 261, Vol. II., Mr. Harrison objects to making gear wheels
with segmental cores. The author admits it is not the most reliable
plan but if such work is done mechanically and with care, good true
At least the author has made large good true
castings can be made.
wheels by the above plan.
;
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MAKING llETURN, ELBOAV, BRANCH, AND
T-PIPE C()]^E AP.BOPS.
The making

of crooked pipe castings

compared with

sivc

cost of

making

cut on p. 200 represents the

straiglit pipes, the

making of a core

blast return pipes, the pUin being that of

Todd

of the lain of William
wlioiii

r

generally exiien-

is

feature tliat increases the cost being the cores.

])rincii)al

The

tlie

&,

for hot

Homer Hamilton,

Co., Youngstowu, Ohio, to

it.
The
making these cores Avas to make them in lialves
them together, the lialves being made in a wooden

am

indebted for permission to illustrate

v\d plan of

and

i)aste

core box, or swept

\i\)

on

})latcs.

Sometimes these cores

were made in two sections and butted together at B. When
set in the mould in whole, the core irons would usually consist of

wrouglit-iron rods, spliced so as to lap by each other

three or four feet, and to get tliem out of the casting re-

Some
quired time, and a good deal of ])ulHng and twisting.
shops, for such Jol^s, would cast some light bars, one being
in

and break them to get them out

each half,

of the

casting.

The

core bar

shown

is all

cast iron.

The

straight lengtlis

are nuide as at P, Avhich shows the end view of the bar, and
The round lioles
also the core box having a core in it.
Tiie core bar at the rounded
represented are the vents.

end of the cut

is

also cast iron, being

made

of short links

held together by having the projection JT set into an opening, or between two lugs, E, E, and the rivet passed througli

and

riveted.

These liuks have

also a guide, F, F, cast on

RETUKX, ELBOW, BRANCH, AND T-CORE ARBORS.

199

them, so as to let the hnks bend inward as far as required.
If it were not for tliese, when the arbor was set as wanted,
on attempting to hoist it up the two sides would close toFor holding the other ends of the straight arbors
gether.
stiffly in

place

tlie

arm

W

vent rods to pass through
is

put on when the

The holes are for the
is used.
when making the core. This arm

arl)or is

put together, and

The

is

not taken

on the right
is .joined and fastened to the end link by two hooks and a
The hooks and pins are attached to the straight
center-i)in.
off until

the pipe

is cast.

straight arbor

which are shown at Z) and ff. At
shown a side view of the center-pin and one of the
hooks, and at ^the end view and the sides of the arbor the
hooks are bolted or riveted to. These hooks and pin fit in
holes drilled into the end of the last link, and when taking
the arbors out of the casting the set screws are loosened and
the arm TT taken off.
The i)ipe casting is then hoisted up
and pounded Avitli sledge hammers until the sand is nearly
arbor, detached yiews of

D

is

all out,

then the arbor on the right

is

given a turn in the

2U(»

com: MO LJUNG.
I

l)ropor

With

tliai

a

and

it

lit-

hainiiicring

iiiurc

lli'

links

wlipn

direction

will dro]) out.

tiie

arbor

straight

arc connected ^ill also

drop, the time and labor
not being one-third of that
rt'cpiired

when wrouglit

or

cast-iron rods are used.

In making this core, the
iron core

box

first oiled

is

with cheai) black oil, over
which a coat of thick

blacking
insure

is

brushed on to
against

core

the

sticking in the box.
core sand

make

is

then put

a bed

f(n-

is

the arbor

after the ar-

and
bedded down

to lay on,

bor

the core

The
in to

is

the level of

solidly,

rammed up to
The
the box.

long vent rods are then
in their places,

set

and to con-

nect the vent of the rounded ends with the straight

vent rods, a hand or loose
rope of straw or hay is laid
around against each side
of the links, so as to come
about one foot into the

and

have

them

lay over

the

vent

rods.

Sand

then put

straight

MAKING CORE ARBORS.

part
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on, and a, piece of a box about two feet long, an end view of
which is seen at Y, is placed on top and the upper portion
of the core

is

rammed

Tlic small sweep

up.

T is

used to shape the part

left

open,

and through which the sand is shoveled in and rammed.
This section, or upper box, is then drawn and replaced until
For the round end there
the whole top part is rammed up.
is a short, circular box used.
The top half could be formed with a sweep, but ramming
it in these boxes makes a more solid core.
The core, when dried, is set into the mould by four
screws, screwed into the core arbors at 2, 3, 4, and 5.

The

principle involved in

arbor can be adapted to

many

the construction of this core

other purposes besides

making

pipe.

The

cut on p. 199, showing wings cast on a core arbor, rep-

resents two

number

ways of making

cast-iron core arbors for a large

of T, branch, or elbow pipes, using the

same core

arbors.

As
and

if

a rule, such castings are

a cast-iron core rod

pieces to get

it

is

made with dry sand

used,

it

cores,

has to be broken in

out of the crooked casting.

"With an arbor, as shown, the cores can be

made

of green

sand, and the arbor taken out of the castings without break-

ing

it.

The cut shows the arbor
tion through

A B shows

main or longest

end of which

neath this wedge bar
lines.

moulding a T-pipe.

section of the arbor.

iron square bar, one

whicli

for

is

The

sec-

the branch part connected with the

a

flat

is

K shoAvs a wrought-

wedge-shaped.

Under-

wrought-iron bar, one end of

bent and cast into the arbor, as shown by the dotted
In this bar a countersunk hole is punched hot, as

is

a hole drilled out would have a tendency to weaken

Through

this hole a bolt or rivet

9*

is

jjlaced

and

it.

cast into the

202

coin; M(iri,i»iN(;.

arbor, as sliowii

iit

When

,s'.

wedge bar

casting, the

is

takiii;,'

knocked

in,

tlic

arbor out of the

wlien

tlie

arbor

will

drop out.

The cut

sliowing a dovetail

is

a i)lan generally used to

A hardwood

wedge is driven into the
opening U, and when the i)ipe is cast the heat will loosen
the wedge and free the arbor.
If either of these i)liins are
not thought to be firm enough for very heavy cores, the
liold sections together.

dovetail

very

and bar wedge could be combined

so as to

make

a

Lcngtlnvays the dovetail should be quite
tapering, so that when the pipe is rolled over, the wings on
the arbor will allow it to drop sufficient to permit the dovestiff jv)int.

tails to 1)0

The

pulled

a])art.

cut and description of the complete arbor

is

not

taken from any arbor, so far as known, in use; but the plan
is one that I think would work well and be an ini])rovement

on the old dovetail arbor, which sometimes causes trouble
by getting loose.
In order to make this class of work fast, it is as necessary
to have good flasks fitted uj) specially for the work as it is to
have good core arbors. The flasks are better if made enthey can be cast to suit the shape of the
much of the shoveling and

tirely of iron, as

casting wanted, thereby saving

ramming

of sand.

made of wood, tlie ends should be iron
having half-circle holes, so that the round flanges at the
ends of the core arbor will fill them, making a bearing of
If the flasks are

iron

on iron

The

flanges of

to

hold the core

uj)

the arbors should

wings which hold the sand, for

if

and down at each end.
be no larger than the

larger, the arbor could not

be got out of the casting.

The ends of the core box should be made the same size as
the flanges of the core arbor, then wdicn the arbor is set in
the box to make the core, these flanges will luive a bearing on
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the ends, thus centering the arbor, and
the

mould the thickness

when

the core

will be equal all around.

is

set in

A half-core

box is generally used for making the bottom in green sand,
and the top portion is swept up or a half-core box is set on
the top, having the upper portion cut out so as to ram the
Lighter pipes, as a general
sand tlu'ough, as shown at Y.
thing, are made when green sand cores are used, than when
dry sand cores are made in halves and pasted together. Of a
lot of pipes made with dry pasted cores, the number that will
have true round holes in them will be very small while; a lot
made with green sand cores, made with a top and bottom
box as described, will be found to have holes of the samu
diameter, and round.*
;

* Further valuaMe information upon this subject of "arbors" and
green sand cores will be found on p. 140, Vol. II.
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MAKING HAY ROPE LOAM CORES.
Hat,

or strtiw,

is

wound around

a core barrel for tlie pur-

pose of Tenting the core, and allowing the barrel to be removed. When iron is poured around a hay rope core, it

burns or chars the rope before the casting gets cold, thereby
"With very
it may be drawn out.
large castings it is necessary to hoist the barrel out as soon
releasing the barrel so that

as the iron

is

cool enough, for

if left

in

till

the casting

entirely cold the contraction of the casting will

make

is

it

a

hard job to get the barrel out. The rope also assists in
holding the loam from dropping off the barrel.
In starting to put on the rope, tie the end with wire
passed through two of the vent holes, and when the Ijarrel
is being revolved the moulder should keep tlic rope as tight
as it will stand without breaking, so as to take all the stretcli
If the rope is i)ut on slack, it will be imi)ossible
out of it.
to sweep u}) a true, solid core.

"When a core

is

large in

diameter,

it

rope pounded with a wooden maul as
barrel.

This

will

help to take

all

is
it

best to have the
is

wound on

the stretch out of

the
it.

Should the rope break at any time while putting it on, take
the end and let the barrel be turned back a little, thin out
the broken ends for about a foot, twist them around each
other and pound the splice so that it will not be any larger
than the rest of the rope.
To fasten or secure the end of the ro]ie when the barrel
is covered, drive some nails through it and into the strands
next to it. In putting the rope on the barrel, the barrel

MAKING HAY

UOPP]

LOAM CORES.

should be turned in the same direction
the loam

it

is

205
to be turned

swept on.
when
When there is an offset or slioukler to be made on a core,
or should the barrel be so small that one thickness of rope
will leave too much loam, there can be another thickness of
is

rope put on over the

first.

When

doing

this

it

is

best to

rub on some loam over the first layer of royio, so as to make
a solid bed for the second layer. The first coat of loam that
is rubbed on the rope should be very clayey and tough, and
made so that it will work in between the joints and stick to
If this first coat is not

the rope.

and

Joints

holes,

made

to

fill

up

all

the

the result will be a swollen or uneven

casting.

take a brick or block of wood and
hard against the loam while the barrel is being
turned, and if not sure that all the cavities arc filled, it is
a good ])lan to take a -} inch or | mch round iron rod and
press it between the joints while the barrel is being reAfter this,
volved, and then fill up the crevices with loam.
and make
flat,
the
loose
hay
to
lay
all
take the brick or block
should be
which
coat
of
loam,
the
second
surface
for
solid
a
It is also necessary to

press

it

inch for the finishing coat.
put on so as to leave about
The second coat should be used as stiff as it can be worked,
j|

to prevent bagging.

sometimes best to use the sweep in putting on this
make an even surface for the finishing
As a general thing, the finishing coat cannot be put
coat.
on until after the barrel has been run into the oven and
It is

second coat, so as to

dried.

When

out of the oven, set it on the
horses, as shown, and rough up the core with a brick so as
Take a
to break the skin, to take the smoke black off.

dry and hot take

it

brush and wet the surface slightly just before putting on
This coat should be put through a No.
the finishing coat.
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8 sieve, mixed Ihorouglily. nnd
sweej) to

(•<)iiij)lt't('

hands and rub on the loam

w

on

fiKiu<fli ])ut

When

llie cure.

all

the helper

liii<'

The

barrel.

be turned

tlie li<»ar<l or

ready, take both

is

turning the

is

barrel shouhl never

When

fa.st.

make

once around,

turned
balance

liie

the hjam thinner and go
around again. As the circle is
completed, ])nll back the buard

of

/!3
tslH

endwise while the barrel

V /^^^r
^'-^
^^

By doing

motion.

in

mark
If

will

this

no

finish the core in

revolutions,

smootlier tliau

if

revolutions

five

yet

be left on the core.

you can

two

is

will

it

it

be

takes four or

to

do

it.

If

there should be any rough places

on the surface, instead of using
^ a trowel, use a smooth, hard::

wood block

to

smooth them with,

damiiening them with water and
loam, and rubljing with the block
till

smooth and

If the core
it is

is

level.

large in diameter,

best to keep the barrel turn-

slowlv until the loam is set
in
enough so it will not sag. If
or

the barrel

is

stopped

when

the

taken away, the core is
apt to be out of round. In turning the barrel, never turn up
against the sharp edge of the

board

is

sweep, but towards the beveled portion, as shown.

The

thicker the casting, the more body or thickness of loam

MAKING HAY ROPE LOAM
there

should be oyer

When

tlie
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ropes, especially if the iron

is

not enough loam over the ropes,
the hot iron heats through the loam and burns the rope
])Oured hot.

while the iron

there

is

yet liquid, and the iron will strain into the

is

open places, and the casting will have lumps on it.
To make a casting one inch thick, the core barrel should
be about three inches smaller than the finished size of the
core.
This will allow 1^ inches on each side of the barrel
for rope and loam.
The size of rope should be about | of
an inch, which would leave | of an inch for loam, f of an
inch of which should be left for the finishing coat.
For
castings about 2 inches thick, 1 inch thickness of loam
soft

will be safe.

During the war a firm in this country cast heavy cannons
by coring them out, to save some of the boring and make a
stronger cannon.
The cores were swept up on a barrel, and,
instead of using hay rope, they used ropes made of hemp.
There were coils of small water-pijies in the core barrel, and
cold water was kept running in them to keep the core barrel
cool.

To make an
practice,

even, strong hay or straw rope requires some
and the longest hay should be selected to make it

hold together.*

The cut D shows a simple rope twister.
made on the plan of a carpenter's

twisters

makes a handy

tool,

and

B shows

Some

use rope

bit-stock,

which

the barrel mounted on

horses, with the screws for
core.

H

is

gauging the diameter of the
an end view of the same. All core barrels should

be well supplied with vent holes.

they can be

made

Under

8-inch diameter

For small cores
making it into
ropes, as only a thin laying of hay is required.
The same
mixtures of loam that is used for brick loam work will genof wrought-iron tubing.

the hay can be put on the barrels without

erally

do for this

class of cores.

* For strengthening straw or hay ropes, a good plan
straw or hay arounil a tough string or twine.

is

to twist the

I.OAM
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MUI l.lUNd.

BLACKING AND SLEEKING LOAM AND
DRY SAND MOLLDS.
The

poor quality of

tlie

blacking

is

generally the excuse

made by many moulders

for scabbing and for poorly peeled
Sometimes such excuses are just, but in a great
many cases the moulder who uses the blacking is the only
one that is to blame. There are very few moulders that
know how to mix blacking correctly, and sleek or finish
At tlie present time the peeling of casta mould properly.
ings does not depend so much on the mixing of the blacking
In those days, when
as it did fifteen or twenty years ago.
we bought blacking, wo generally receiA-ed it unmixed with
It
resin, soap-stone, clay, black-leads, and minerals, etc.
was sold as ground, and free from the hard coal, coke,
black-lead, soap-stone, or charcoal. "When avc ordered heavy
to
blacking, we received a l)an-el of pure ground Lehigh
castings.

;

most every moulder had his own secret percentage of
black-lead and cliarcoal, tliat be would mix with the Lehigh,
when mixing bisldacking in some unobserved place. At ]ires-

this

ent we liavc only to go to the prepared barrel of blacking, and,

anything
just
barrel
the
from
there may be in it,
as it is, and mix it.* In those days an experienced loam
moulder could tell at sight of a newly opened barrel of
but now blackings
blacking whether it was good or not
are so mixed it is a hard matter to tell what it is until we
There is a way Ave can get some idea of the merits
try it.

as

we do not know hoAV much

else

lead, charcoal, or

Ave take

it

;

of blacking before that avc put

it

\^^on our moulds.

* A valuable eliapter upon the "elements and
foundry fm-ing" is si-en on p. 'JOS, Vol. II.

When

niannfaeture
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BLACKING AND SLEEKING MOULDS.
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mixing up blacking, l)cforc it is thin enough to use, take a
small ball of it, and dry it in the oven, and when dry see
if it can be rubbed so as to make a dust easily; or, when the
blacking is mixed up in good order, take a small core and
black it over with it w^hen tliis core is dry, try to rub off
the blacking with the hand, and then if it does not rub off
;

have a firmness about it, the blacking is
generally satisfactory as far as the manufacture is concerned.
There is such a thing as having the blacking mixed too
strong, so as to make a poor mixture of blacking appear
easily,

and seems

to

firm and solid when upon the mould ; but when the casting
comes out, it is blackened, scabbed, or the casting does not
Ingredients can be used to wet and mix a blackpeel well.
ing having nobody in it, and yet it willappear very firm and
strong when on the mould
but a trial test of blacking
should be made by mixing it with a mixture of weak mo;

lasses or clay,

water or beer, in order to decide upon its
it.
When a blacking can be brushed
from the surface of moulds no one need

merits before using
or rubbed off

When

expect to see the casting peel very well.

a blacking

hard that we cannot scratch its surface so as to raise
any dust, it is then mixed too strong, and it is very apt
to scab or boil off when the iron comes in contact with
it.
Strong blacking is a good deal like the surface of a
green sand mould that is made too hard, and it will cause
is

so

trouble.

Many moulders

think that the thicker a casting

is

the

more blacking should be put on it. When -^\" of tiiickness
will not peel a heavy solid casting, it is generally safe to
conclude the blacking has not been made and mixed properly

;

if -^\"

thickness of blacking will not peel a casting, the

thickness of

thicker than

J" will
,-ijr",

it

not do

it.

When

blacking

causes the surface of a

ing to generally flake

off

in spots,

mould

is

put on

or black-

and the iron when

it
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comes

ill
contact with the blacking causes a f^as ; ihc
blacking being so thick the gas cannot cscaj>c through to

it must free itself iu
and push out the face coat of blacking, and ])ass uj) through tlie iron.
When a casting commences to Ijc less than one incli in

the loam

(u-

.some way,

it

iliy

sand surface, and as

will slart

thickness, then the blacking should

be

thinner u])on the

surface of the mould, especially towards (he uj)j)er end.

When

the casting

is

run altogether from the bottom of

much

blacking on a mould for a thin casting acts as too strong a green sand facing on a thin cjisting

the mould, too

;

make

it will

the casting

all

cold shut.

the blacking upon a mould in order to

To properly jmt
make a smooth-

skinned casting is very imj)ortant. The thickness of blacking should depend iii)on tJie condition of the surface of

Rammed up

dry sand moulds are generally
they are finished, but with
different ; we sometimes do not get the

the mould.

about the same dampness

Avlien

loam moulds it is
blacking on the surface until

When

dry.

it

has become very hard or

the surface of a mould

is

dry or hard, the

coat of Idacking should be a thin one, the drier
face the
in

tliinner

tlie

first

coat

of

sur-

blacking sliould

be,

soak in and adhere firmly to the surIn putting on this first coat the brush should be

order to have

face.

it

rubbed up and down, and from one
oftentimes only once

make

will not

surface

:

i)assing

side to the otlier,

the brusli over the

as

surface

the blacking surely work into the hard loam

the thickness of a second coat of blacking should

depend n\um how
it is

first

tlie

stiff

or dry the

first

coat has l)CCome

hard or dry, then the second coat should not be

thicker then the

first

:

if

much

was, and, of course, the thinner the

more coats must be put on when
loam mould surfaces are dry and hard. It is best to black
and finish one jjiecc or section at a time, and after the first
coats of blacking are, the

;
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is on, the following coats should be put
on before the under one has gotten too bard and dry.
We are very often forced to black loam moulds or swept
up rolls while the loam or surface of the mould has hardly
become stiff or dry enough to absorb the blacking. In
blacking such green moulds wo canuot use the blacking as
thin as when blacking a hard surface, but it must be used
thicker, in order to get body enough, and in such cases,
when there are two coats required, we must be careful, lest
in imtting on the second coat we will take off nearly as
much as we put on, in which case, when the casting comes
out, we will wonder why it is that the coating does not peel

coat of blacking

better.

It is

will allow,

always best to black a mould,

when

the mould

is

just

the blacking, so as to be sleekable about
is

put on,

and

to sleek the

five

also to have the blacking stay

mould

in

good

style,

if

circumstances

damp enough

to soak

up

minutes after

it

damp long enough

without having to bear on
it, since bearing

too hard with your sleeking tools to do

hard upon tools when sleeking a mould is very injurious
for it not only compresses and closes up the pores of the
blacking, but it also has a tendency to start it from the surface of the mould, the effect of w^hich is not seen until the
casting comes out, having some scabs

The

less sleeking

done in order to

upon

it.

finish a

mould the

bet-

good plan to lightly sleek once over the mould
This will smooth
while the blacking is soft and damp.
come back to your
to
then
down and fill up the hollows, and
starting-point, by wbich time the blacking may be stiff
enough to allow the finishing of the mould in good shape.
ter.

It is a

Sometimes, when the blacking is very soft, the mould may
have to be sleeked over three times before it has a good
finish.
A well-finished mould is one on which no trowel or
any tool marks are seen, and also having all the parts
If a
sleeked smooth and the shape the pattern demands.
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Sf|uare corner

not
is

all lilK'd

rcquiiiM], hoc

is

up

willi

needed, sec that

down

its sides,

lumps of

llicrc arc

it

.Sometimes,

as tliey went.

some crooked

})arts, in

t>r if

;

a

square, and

deep llange

the easting look as

•worms had been traveling over
in

made

is

it

uo streaks of blacking running

make

so as to

(li;it

Itlackiug

its

if

u

lot

of

surface, eating grooves

when

it is

not easy to get at

order to sleek them,

many

use a fine

camers-hair brush and some thin blacking for going over
In fact, many moulders make a practice of
doing this over all sleeked moulds, and it is a good way to
do, when you want to quickly finish a mould, or hide any
rough finish or tool marks. There is one redeeming quality

the surface.

about thus going over the surface of a mould.
to fasten

down any

spots or places that

It will liclp

may have

started

from improper sleeking.

A

mould when

in process of blacking

should

liave the

blacking brushed or put on with a swab as smooth and even
as possilde,
off

A

and not have

it

daubed on

in

any

the edges and corners, and lifting up

mould blackened

Time taken

in this

way

is

style,

tlie

sickening to look ujwn.

in order to blacken pro])erly will be

fully saved in the finishing

knocking

surface sand.

— also will

jirepare a

more than
mould so as

good style, which it is impossible to do
with a mould roughly blackened; and tlic attcmjit would
only take twice as long as if the mould had been blackened
smoothly and even.
to be finislied in

In using a trowel or any tools to sleek or finish a black-

ened mould, the whole flat surface of them should never be
used as a moulder does when sleeking a green sand mould.

"When too much surface is allowed to jiress or to be moved
upon the surface of blacking, it will generally stick to the
tools.
To pro])erly sleek blacking, the movements must be
lively, and as little of the surface of the tools as possible be
used
and also 7iever sleek twice where once should do.
:
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dry sand mould

is

worse to

of the bhicking to the tools
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finish, so far as tlie sticking

concerned, than a loam mould.

Sometimes, when finishing either of them, if tlie blacking
it will be started in an inexplicable manner,
and cause the casting to be scabbed. The trowel should be
slightly elevated or tipped up, so as to have only a small
surface of the lowest portion touching, and if the blacking
has become too hard for easily finishing, it is a good plan to
This will help the blacking to
dip the tools into water.
sleek easier, and prevent its being started.
When the blacking is soft, rub the tools with a good oily rag, which assists
in cases where there is danger of the blacking sticking when
being sleeked.
Often in sleeking there are air bubbles
formed under the skin of soft blacking, caused by too much
sleeking, and which must be disposed of before a mould can
To do this, the air bubbles should be
be well finished.
pricked with a pin or sharp vent wire.
An article that has been lately introduced, called plumbago, silver lead, or sometimes flake lead, is growing into great
favor with moulders, as it is a great help not only in peeling the casting, but also permits faster and better finishing
the mould.
This lead, when of the right kind, is dusted by
has become dry,

the

hand over the surface

idea to moulders of

its

of the blacking,

and

to give

some

merits that have never used any,

will be sufficient to say, that after it

it

has been dusted on over

the wet blacking, the flat of the hand can be rubbed over the
wet or damp blacking, and there will not any stick to it. In
using tools, they slide easily over the surface without any

danger of the blacking sticking to them, and the sleeking
Blackening of
of a mould is made a simple affair by its use.
moulds dry is a plan that is often practiced. There is less
danger of a mould's scabbing when blackened dry than when
green, since there is no sleeking done, and the blacking
can be used thinner.
The thinness of the blacking will
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iij)(»ii

iiottcr (lie

MouMs
to

to
it

llic licat

mould

.<liould

of

till'

I.DINC.

mould

to

lie

lilackcMcd.

'I'jie

thiuucr sluMild the blacking be.
never be blackened when they are so hot as
i.--,

tlif

make

the blacking blister.
Jt generally takes from one
two coats more to blacken a mould when dry than when
u.-e<l thinner.
is green, because the coats must be
To

]tro])(Tly

Itlaeken moulds, either green or dry, will always

re(|uire a

mechanical judgment, and whenever there

trouble with blacking not peeling or casting as
let

us investigate, to see

before

we commence

to

if

the trouble

is

it

is

any

should,

not with ourselves,

blame the blacking nuinufacturer.

IRON CASINGS FOR MOULDING POTS IN LOAM.

215

IRON CASINGS FOR MOULDING POTS IN
LOAM.
The use of
will

the flask or iron casing, as shown in the sketch,

be something

new

to

many loam

moulders.

jilan,

instead of rubbing the loam on to bricks,

on to

iron.

The

pots

made

it is

By

this

rubbed

in these casings are used in a

wire factory for heating wire.

In the morning, when the casings are hoisted out and
wlien they are hot, the

first

coat of loam

is

rubbed on

to

them, and is about t" in thickness. If the casings are not
hot enough to dry the loam, they are run into the oven, and
when dry and hot, are pulled out and lowered down on the
shallow bottom and clamped.

There can be a thin sheet-iron ring placed between the
out to the face of the sweep to support
the loam, and make a level joint.

joints, to project

After the center spindle is set into its bearing at the bottom, and secured at the top by the arm, as shown, the loam
is
is

rubbed on, the sweep passed around, and when this coat
stiff enough the finishing coat is put on and swept off

smoothly.

The cut shows a sweep only half the length of the flask,
is, coming up to where the flask is jointed in the middle.
They are made so, in order to make pots small in

that

tluit would not admit of a man standing up in
sweep them up. The lower section is swept up
and finished, the top section j^ut on, a second sweep is
screwed on above the lower one, and the top section swept

diameter,

them

up.

to
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Sic

Wore

tlic

pots large enough to admit of a

inside tlicni, the casing could be

the middle, and the sweep

The
is

made

made

man working

witliout any joint at

the whole lengtli.

thickness of loam used on the surface of casings

1" at the bottom, tapering up to

'i"

at the

This

to]).

The

allow the casting to be hoisted out easily.

tai)er is to

small sweep at the bottom

making

bottom of the
Tliis is not swept u]) until the rest is fcjrmed and
l)ot.
hoisted oil'
tlien tlie toj) arm is fastened on at the lower
bearing.
These bearings are turned on a sipiarc shaft,
Avliich is better for fastening the sweeps to than a round
one.
Tlie bottom is rammed uj) with dry sand.
In closing
the two parts together when dry, the joint must ])e secured
so as not to leave a fin, which would i)revent the casting
from being hoisted off the casing. To insure this, it is
necessary to go down into the mould and daub up the opening witli blacking.
To moulders that have never used casing for loam work, this plan would seem dangerous but
having worked with this rigging myself, and knowing that
splendid castings can be made in a very short time by its
use, I would recommend casings for castings of a simil.ir
character when there is a large number to make.
For a
few pieces it would not pay, as the rigging is expensive to
make.
is

for

tlie

;

;

The main ])oint in making such a rigging is to have
plenty of vent holes in the flask or casing.
The holes
should not be over .^", as the i)ressure of tlie metal would
be apt to burst through them if larger.
It is better t(>
have the holes the largest on the inside. The first coat
of loam that goes on should be as open in texture as i)ossible.

These pots could be swept up flat ways, as well as in the
way shown, by having the flask s])lit in halves like a roll
Ilask.
A wooden frame, the size and shape of the cast-
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ing, should be

made

to lay

sweeping up the mould,
square and

A

to

on the joint of the

make

the edge

of

flask

when

the

j<jiut

level.

casting smaller than the one for which the casing was

intended can be made by lining up the casing with brick.
flange or angle-iron, such as is used for a eupola, can be
put on for holding up the brick. When building up the

A

bricks put cinders between the joints and at the back

to

The size of the pots made in these castings was from 2 feet 6" up to 4 feet in diameter, and in length
about 7 feet. The thickness of the castings run from 1" up
to 1^".
In pouring them, the iron fell from the top. The
carry off the vent.

flanges of the castings should be turned

the broad flange on the core barrel, as

up

it is

in the lathe

;

also

the flange bearing

on the top flange of the casing that supports and holds up
When the two pins (one of them is shown at X)
the core.
are in their holes, you can rely on the thickness being equal
at the bottom.

The core is a hay rope loam core, and in the two cuts is
shown the manner of turning it over so as not to injure it.
The small cut shows the core barrel as it is hoisted off the
oven carriage. It has to be dried standing on end. The
and 2, are used for assisting in throwing the
and when it is down the bar is ])ut under the
screw and the hook hitched on the square B, which is also
blocks, Nos. 1

core over,

used for turning the core barrel

The bar

when making

the core.

then put through the oye of the screw or liook,
the crane hitched to the other end, and the barrel hoisted
up on its end, as shown, so as to be lowered down into the
pot.
The little plug A has a screw cut on it the same as
the hook, and when the hook is taken out, this plug is
is

screwed into the hole, loamed over, and blacked.
fire

of shavings

is

a square hole in

built
it

under

it

for screwing

to dry
it

in

it.

and

A

small

This plug has
out.

The

core

IRON CASINGS FOR MOULDING POTS IN LOAM.
biirrel is cast

flange

is

with a bottom on,

full of i)rickers.

bolted on the core barrel, as

flange there

is

shown

at D.
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The top
In this

a dovetailed groove cast at the point, to

which the iron comes, and this is filled with loam, so that
the iron comes up it strikes sand instead of iron.

when

In fitting up the core barrel, the hook and screw must be

on them, and the
broad flange at exact right angles with the center bearings.
The core barrel should have plenty of vent holes in it, and
central, so that the barrel will turn true

be made 3" smaller than the size of core, to allow \\" on
each side for the hay rope and loam.
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DRYING MOULDS.
A WELL-DRIED
point

111

making

loiiiii

OF dry sand

a casting tliat

mould

sliall

is

a very essential

be free from scabs.

Some irregularity may be admissible in tlie mixing of tlie
loam or blacking, but the mould should be thoroughly dried.

damp mould is heated, it is converted
and steam, when confined, creates pressure.
Iron, when poured into a mould, heats up the surface and
interior portions, and this heat generates steam if moisture
is present, and the mould is very rarely strong enough or
close enough to hold the pressure, which increases until it
forces an ojjening through which it can escape.
This may
be towards the surface away from the iron, but it is more
likely to be in a direction towards and through the iron.
The outside of a mould is generally encased by an iron llask,
or held by a curbing, between which and the brick-work
sand is rammed hard and compact, and, with the exception

When

the water in a

into steam

;

of through a few vent holes,

it is

to escape in this direction.

Towards the

almost im^wssiblc for steam
face of the

mould

dry sand mould, the surface is generally more porous than the backing, so that the
steam will generally escape, or be drawn through the surface
of a mould before it will find its way through the outside.
This is the main reason why a damp mould will cause a
the brick-work

is

open,

or, if it is a

casting to scab.
It may be asked, Why does not a green sand mould scab ?
The sand is damp. True, the sand is damp, but there is a

certain limit to this dampness, which,

cause troul)le.

if

overreached, will
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mould is generally liard
compared to tliat of a green sand mould, thereby
permitting the steam generated at the surface of the mould
but should the
to escape through the sand until it is free
green sand be rammed too hard, then the steam cannot force
its way through, and it will come up througli the surface of
the mould and jiass up through tlie liquid iron, thereby
nuiking a scabby or bad casting.
A green sand mould that
is rammed too hard, and a loam or dry sand mould that is
not dried, have very much the same effect on the casting.
Whether a loam mould is dry or not is very often guessed
at.
The moulder will say it looks dry, and that as it has
been in the oven a long time it must be dry.
It is not the
length of time a mould has been in tlic oven, nor the looks
of its surface, tliat can alway be dejiended on to indicate its
quality of dryness.
A mould that should be dried in two or

The

and

surface of a loain or dry sand

close,

;

may not
may have been some neglect on the part
watchman. Tlie fire may have been very hot for a

three nights

work

often only half-dried, as the oven

is

well, or there

of the

short time, thereby scorching or burning the surface of the

mould,

wliile

There

is

the interior

is

not half dry.

way of properly
and dry a mould as it
should be a slow and easy

a great deal to be done in the

managing a

fire

so as to save fuel

The

should be dried.

first fire

one, so as not to blister or crack the surface of the mould,

—

which is caused by the efforts of the steam quickly raised
under the surface to escape.
This steam meeting the
resistance of the half-dried blacking, which is very much
like a sheet of rubber, stretches and blows it up into hills,
])ut has not sufficient pressure to burst through and escape.
There are many who think tliat b}' keeping a slow fire all
the time to dry a mould or cores they save fuel.
In some

—

cases this
tiuit

one

may

be

so, as

when

niglit's firing will

dry

a
it

;

mould has
but when

little

a

body, so

mould has

a
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body,

will be

more

jifter

the

lir.st

easy

by

fuel saved

by keeping a slow one.
for about 8 inches, after

A

iirin<(,

keejjiiig

slow

fire

in

my

((pinion, tlierc

a good .steady

lire

will drive (he

than

heat in

the further drying will be

wjiieli

very slow.

With some moulds or cores this slow filing might be kept
up for a week, and yet the interior not l»e dry. Whereas if
the fire had been hotter the lieat would have been forced
into the interior and the steam and dampness expelled with
pro])ably two-thirds less

fiiel.

have seen large cores i)ut into an oven aiul orders given
for a slow fire for fear of burning them, and after there had
been fuel enough used to dry two sets of such cores, the boss
I

would get disgusted
orders for a very hot
cores as

if

to say,

1)ecause they
fire,

"We

at

were not dry, and give

the same time looking at the

will see

who

is

to be boss."

When

the cores came out of the oven in a l)urnt condition, one

could imagine them as saying, "Well, ^Ir. Boss, if you had
all have been well dried long

nsed better judgment we would
ago, and not burnt either."
In the
if

making of

large

possible, be openings

body moulds or cores there should,

made from

the center to the outside to

steam in escaping from the interior
and also,
when i^ossible, the center ])ortion should be filled np with
coke or cinders as much as can be safely done. The more
coke or cinders the less sand and firing will be needed.
Plenty of venting in moulds or cores is also a great assistance in drying.
It is generally easy to tell when a dry sand mould or core
Very few
is dry, 1)ut with loam moulds it is not so easy.
assist the

;

loam moulds are made, but the following plan could be
Let the moulder,
adopted for determining if they are dry.
when building the bottom part of his mould, make an oldening that will allow the inserting of a wet brick, or a lump
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of wet loiiin, and on

closed

Avidi

thinks

Iiis

(lie

li'ini»or:irv

mould

is <lry,

opening l»e
and mud. When he
out the (emimrary Ijriek-

oiitsido of (his let tlie
l»ri(k-\v<trk

he can

jiull

lump of
mouhl lias been jdaced away from
the fii\'. and this hiick or loam, when broken, is dry, he can
generally depend on the mould being dry.
The cuts shown are for illustrating some of the ways of
drying loam moulds that are too large to be dried in the
ovens or too heavy for the crane to lift, making it necessary
work and

see the condition

If this ])art

htani.

the inserted hriek or

t)f

of the

that they be dried in a pit or on the shop

made

form
shown

floor.

/> is

a

fire-

open grate-frame
at P, and sometimes of
work all around the sides, as
For bottom
boiler iron, drilled full of holes, as shown.
grate bars in both styles, wrought-iron rods are generally used.
The baskets are made round or square in form, according
The width
to the shape of moulds they are to be used in.
and height will depeiid ui)on the dimensions of the mould.
There should be at least 18" of s])ace l»etween the surface of
the mould and the fire-basket, to prevent burning the surbasket, sometimes

in the

of an

mould before it gets thoroughly dried.
Sometimes, instead of using one large basket, three or

face of the

four snudler ones are used, in order to better distribute the
heat.

When

the

mould has a bottom

in

it,

like the

one shown,

the baskets are generally hung by having the hook

up by

tom
tom

a crane or a strong bar.

When

F held

a mould has no bot-

down so as to rest on botFor moulds of this class, it is best, when
possible, to liave them hoisted up so as to have the bottom
part of the mould about on a level with the top of the firein

it,

the basket can be let

bearings.

basket, or have a hole dug so as to allow the baskets to get
below the bottom, the better to dry the lower part.
Wlien the inside of a niouM is too small to admit of a
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being placed in

it,
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a temporary fire-place

adjacent to the bottom of the mould, and the heat
pass

up througli the

is made
made to

inside of the mould, by having the

outer opening or space closed up with brick-work or sand, as

H

can be made in the
shown at S. The fire-place shown at
form of a basket, and placed directly under the mould or
core.
This basket can be pulled out to clean and renew the
fire.
Or there can be a temporary fire-place, as shown at W,
built up outside of the core or mould, and the heat con-

ducted through a channel to get to the inside of the mould.
To confine the heat, the moulds are generally covered
over with sheet or boiler iron plates, as shown at Y, Y. D,
is

a stove-pipe, to carry off the

^

is

smoke and

create a draft.

a sheet-iron curbing for retaining the heat.

brick wall for the same purpose.

X

is

a

Either the wall or the

curbing will answer the purpose.
is

The combined fires are only generally needed when there
over an 8" wall to be dried, in which case a fire in W, so

up the outside of the mould, is combined with a
on the- inside of the mould, and also channels, as 1, 2,
3, and 4, connected with the fire W, to carry the heat underneath the bottom plate, which should have plenty of
holes in it.
The two fires thus combined will thoroughly
dry a mould. These channels can be formed by using brick,
or rough gutters can be made in the sand, either of which,
as to heat
fire

up with sand after the mould is
The heat could be got under the bottom by having
the plate raised on iron blocking, as shown at A, A.
if

desired, can be filled

dried.

It is always the bottom portions of such moulds that are
the hardest to dry, especially so if the mould is built up in
a pit.
In such cases it is a good plan to have, when possi-

the bottom plate, so that when the
being bricked up there will be a part of the mould

ble, a large hole cast in

bottom

is

left open.

10*
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.M(»ri,i)iN(;.

()])oiiiiig ill

l)it d\i<^ witli

a cliaiiiiel.

the mould

admit

the

mould

7' is a jtipe

let (here

laid

be a .small

to the outside of

Then,
mould into the
pit, we should have a fire below the bottom of the mould the
same as sliown at //. After the mould is thoroughly dried
by the combination of fire-baskets 7/ and B, the pit is filled
up with sand, and a plate having built upon it bricks or core
sand, and jireviously dried and still hot, is lowered down to
fill up the opening, as shown at A',
iietween the two plates
there should be a little soft loam to form a solid bearing.
The open si)ace M, M, is then filled up with a dry mixture of
"vvith

t(»

the pit, creating a draft.

air to

a lire-basket lowered

down through

the

loam, and sliould the top surface not be even with the original
surface,

it

is

made

so

by

as to assist in

building on.

filing off or

sheet-iron plate, having on

it

a charcoal

lire, is

A

thin

laid over so

drying out dampness.

Sometimes when building the bottom

loam mould that
bottom brickwork before the upright portions of the mould are made
which can be done by having the plate raised up and a wood
fire underneath and a charcoal fire on top.
After this the
bottom can be permanently set where wanted.
The l)cst kind of fuel to use in the fire-baskets will depend
on the draft. Charcoal requires the least air, gas coke more,
and soft and hard coal and coke the most.
The moulder must use his own judgment as to the best
plan to be adopted for drying any particular mould, as there
are hardly two moulds that the same drying arrangements
should be used for but it is hoped that from some of the
different plans given there can be found one that can be
is

very thick,

it

is

of a

best to partially dry the

;

;

turned to answer his purpose.
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In making
moulder

is

If

holes.
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USE.

castings that require the use of chaplets, the

frequently annoyed by complaints about blow-

asked what caused the blow-holes, he would be
must have been rusty, of

likely to say that the chaplets

which there can be no question. To know what this rust
is, and its chemical action when surrounded with hot iron,
should be of as much interest to engineers and machinists
Any one employed in a foundry
as it is to the moulder.
knows some to their sorrow that to take a rusty rod and
quickly jDUsh it into a ladle of melted iron will cause the hot
iron to fly in all directions.
This is caused more from the
dampness than from anything else, as all rusty iron is
more or less damp, and hence, when plunged in the hot
iron steam. is instantly generated, which scatters the iron in

—

—

its efforts to

escape.

To demonstrate
dry up

The

all

this,

iron will boil around

over the foundry as

to

take a rusty rod, heat

the moisture, and then put

it

it

would

more or
if

it

it

enough

to

into a ladle of iron.

less,

but will not

fly

the rod was not dry.

There are two tilings to be contended against in the effort
keep melted iron from blowing or boiling when enclosing

The first is steam, and the second is carbonic
This gas is formed by carbon in the hot iron
combining with oxygen.
rusty iron.

oxide gas.

Take a piece of polished iron, and let it get damp from
the moisture of the air or otherwise dampen it —and it

—

soon becomes rusty, because of the affinity of iron for oxy-
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gen when coml)ined with water.

Under

certain conditions

oxygen a.s
no colder than the temperature of the air, and
Take tlic iron from a cold room into a
keei»ing tlie air dry.
warm one, and it will not he long before ru.st will collect on
This is caused by the cold iron condensing whatever
it.

j)olished iron can be ke]>t truni collectin*^ ru.st or

by kee})ing

;

it

may he in the air.
Tu determine liow much gas is formed

n)oisture there

in

;t

jnoiild

wben

cut

off a

melted iron comes in contact with rusty iron,
piece of ^" round iron one foot long, and had
a i)air of line scales.
hot, so as to

hum

I

To know how much
I

weighed on

then took the rod and heated it red
the rust, after which the rod was

off all

reweighed and found to Aveigh sixty grains

would form,

it

I

less.

gas this sixty grains of rust or oxide

submitted the matter to a chemist, Mr. L. H.

who found that
would make thirty-one

Witte,

sixty grains of rust in melted iron

grains of carbonic oxide gas, which

at 2,800 degrees of heat (the melting point of iron),

and a

pressure of one atmosphere, would occupy about six hun-

dred cubic inches of space.

The volume,

gas occupies depends on the ])ressure.
rusty chaplets, the

damage

which
moulder sets

or space,

If a

will be ju-oportioned to the

perature and pressure of the iron around them.

tem-

It is very

seldom that chaplets in comnu)n pipe and similar castings
should have blow-holes around them on the side cast down.
It is

on the top or cope part, where there

ure, that the blow-holes are found.

is

very

little ])ress-

The same may

l)e

said

of cylinders or other castings where chaplets are used.

The

question might be asked,

greatest ])ressure

causing blow-holes

Why

is it,

that where the

the gas escapes the easiest and without

is,

?

The

parts of a

mould

wiiere the great-

est pressure is are usually the first to be tilled,
IS

and the iron
Should
blow or boil,

hotter and cleaner than at the top of the mould.

the chaplets at the bottom cause the iron to
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the gas will escape upward through the iron, and come out
The iron being
of the mould at the runners or feeders.

not allow any holes or cavities to

hot, the pressure will

but should the iron boil or blow around chaplets in
the upper sections of a mould, it will generally leave blowholes in the casting, because of the iron being dull, or havcxi«t

;

ing no

life

in

it,

so that the gas cannot escaj)e

The

but stays around the chaplets.
will

through

of the

size

it,

cavities

depend on the amount of gas formed that cannot

escape.

Chaplets are very often kept in moulds for two or three

days before the mould

In such cases they are very

is cast.

apt to corrode or get rusty, especially

the

if

mould

is

a

green sand one.

The moulder may paint

or varnish the chaplets, to pro-

from getting rusty, but the i)aint or varnish
sometimes create more gas than the rust or oxide

tect the iron
will

would.

Again, the paint

may

be of such a nature as to pro-

from rusting, but hold moisture itself,
and when the melted iron surrounds the wet chaplet it
forms a cushion of steam around it, and the blow-holes
are formed, the same as from the gas caused from the
tect the iron chaplet

rust.

About the

best thing to prevent chajilets

or boiling the iron around them,
off

and have them tinned

over,

is to

makes the

making the

beside
to give
escape,

from blowing,
the rust burnt

The

to advan-

affinity of tin for

Pieces of tin are often thrown

iron hotter.

into ladles of iron to

all

which can be done

tage for a standard class of work.
iron

have

make

the iron more

fluid.

The

tin,

iron around the chaplets hotter, so as

any gas that may be formed a better chance to
them from collecting moisture and

also protects

getting rusty.

For castings where

it

is

essential that the

upper section
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shall be souiul,

it is

well to use

made by taking

what

iscalkMl a loatn chaplet.

wrought or cast, and
daubing the surface exposed to the melted iron with a thin
coat of loam.* This will leave a clean hole in the casting,
which the machinist will have to taj)and plug up, but when
the casting is i)ut to the test, there will bene danger of blowIn using such chaplets j)icces of
holes around the chaplcts.
iron can be built up on top of the core arbors so as to come
even with the face of the core, and have the chaplets rest on
iron instead of on sand.
By this method fewer chaplets will
This

is

solid

iron,

The fewer

be required to hold down a core.

the cha])lets

used the better and stronger the casting.

Red

mixed

lead

for chaplcts.

w'ith

turpentine

Chalk, coal

tar, oil,

is

one of the best jiaints
etc., which are

asphaltum,

often used on cha})lets, arc not so reliable.
cast

and w'rought chaplets

In some shops

are used very extensively.

cast-iron ones are the best to use

The

on castings that require to

be finished, as the melted iron adheres to

them

better than

In some cases where castings are

to wrought-iron ones.

finished, the chaplets cannot be seen.

Cast-iron chai)lets can be made of any shape or size, and
used in castings from i" up to 3" thick, but care must be
taken not to set them where the gates will cause the iron to
run against them as they melt very readily.

The

cuts

wrought and

Nos.

1,

3,

4,

5,

6,

and

7

show a class of
handy for most

cast iron chaplets that are very

No. 1 is a cast-iron chaplet that can be
from |" to 1" diameter, and of any length
required.
They are made by ramming up a deep flask having
a level joint, and after the cope is off, bedding in the heads
and driving down the long stem any length wanted. They
should be notched with a chisel on each side before knocking
them off, as they are apt to break below the surface of the
casting when roughly knocked off.
classes of work.

made very

readily

* Often by having a thivad cut on the stem of chaplcts ai:d painted
with red lead, excellent solid easlini;s can ln' prodnced.
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No. 5

is

ii

(l<mlili'-lu':i<lc(l

lojim jukI dry sand work.

used

cliiiidi't,

A

padcrn

will

parlicnlarly on
rctjuircd

\k-

for

each size wanted.
No. 7 shows a cast-iron cha))lcL and stand wliich is very
liandy for loam, dry, or green -and nionlds.
The face of the
stand A'

np

in

is

set against the j)atterii

the brick-work.

The only

and

laniineil

ohjeetion

to

iij),

or hnilt

nsing this

stand

is, tliat it will (hill tlic casting, for wliich reason the
stand should not he set on castings that reqnire to be hard
iron.
These stands are better if cast solid, and the holes for

holding the chaplct drilled out.
if

they are too long, Ijreak

up the

holes with sand.

off

When

setting the chaplcts,

a piece, and

if

too short,

have holes drilled in the bars to hold chaplcts, whereby
time and labor

is

till

Iron flasks for special jobs often

much

saved.

No. 3 is a wrought-iron eliajjlet, liaving a large double
head riveted to the stem. This is safer than having only a
single head riveted on, especially for large cores that have a
heavy lift under them.
Some blacksmiths can take a nut, and by putting a
shoulder on the round stem, Aveld the nut on, making ahead
on a chaplet 3 or 4 inches l)road, which is safer than a head
riveted on over a small slioulder.
Chaplcts that do not recpiire very large heads can be made
cheaply in a machine for heading bolts.
No. 4 is a double-headed wrought-iron chaplet, having a
sharp stem, to be used on loam and dry sand work. The top
head is riveted on, and the loAver one is made to slide up on
the stem to a shoulder, which

is tiled

to

make

tlie

chajjlet

the size wanted.
a spring clia])let made from hooii, sheet, or plate
with the grain of the iron. This is very handy
for placing between cores where it would be hard to make a
Sometimes these chaplets have their ends
stiff chaplet stay.

No. 6

is

iron, bent

CHAPLETS.
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bent inwards so as to come in contact with each other, thereby
making a stiffer spring chaplet.
As regards the size of iron for making chaplets, the

moulder must use

liis

own judgment,

as different castings

require chaplets of various sizes and strength.

Chaplets are

a very important feature in the manufacture of castings, and
are always

more or

an eyesore to look on, as they disfigure castings
A good moulder will use as few of them as

less.

possible.

In Vol. II., p. 178, is a chapter entitled " Improper Setting
and Wedging of Chaplets," which, if read in connection with
this, will be found to give the subject of chaplets a thorough
and valuable presentation.
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LEAVING RISERS OPEN OR CLOSED ON
LOAM OR DRY SAND MOULDS.
Among loam

moulders and shops in the practice of

cast-

ing loam moulds, the question of whether the risers are to
be left open or closed seems to have been establislied more

from custom than from any thought upon the subject.
The custom of one shop is to cast all loam moulds by
another shoj) would not perhaving the risers open
mit such a thing, and it has often been a matter of thought
whether such customs did not prevail simply because it
was the practice of other moulders. There is no doubt
many moulders leave risers open or shut after careful
In giving their
thought and study upon the subject.
but if they do, it
views, it is possible some may differ
will result in their giving thought to the subject, and not
;

;

acting blindly.

When
closed

iron

up

is

poured into a mould which has

tight, the air in the

mould

is

all

the risers

com]»res.<ed.

Iron

dropping into compressed air cannot drop with such a dead
and iron runfall as it would if there was no compression
ning into iron, having a pressure of air ujion it, cannot rise
;

it would, if there were no pressure.
Compressed air in a mould will often prevent its scabbing
These facts
and the surface gases from coming inwards.
seem to give good and sufficient reasons for drawing the following conclusions when iron is poured into a loam mould
from the bottom, it is verv often best in thin castings to

so fast as

:

LEAVING RISERS OPEN OR CLOSED.
have the

more

risers open.

freely

and

faster.

area of a riser or risers
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rise up
Whenever a mould is cast open, the
should be large enough to permit the

This will allow the irou to

and without a noise. It is often best,
on the dull side, to leave the risers open,
such castings as steam cylinders, etc., which

air to pass off freely

when the

iron

especially in

is

have many cores in them.
The cause of blow-holes in the
upper portion of such castings has arisen from the dullness
of the iron not giving collected gases or air a good chance
to escape through it.
When a mould is burnt very badly,
it is better to keep the risers closed, as there will be a compression against

its

surface, instead of a laxity

and rushing

upwardness of blasts of air and gases. When pouring a
mould by dropping the iron from the top, its fall and cutting actions will be made easier upon the moulds by having
the risers closed

;

for such castings as rolls, spindles, or can-

It may sound odd
left open.
some moulders to read such an expression as the drawing
down of loam or dry sand covering plates or copes but the

non, risers heads are generally
to

;

writer has seen the cope surface of anvil block castings all

covered with what the moulders called scabs.

And

to pre-

vent them, they used different mixtures of sand or loam,
and all to no purpose. They were then told if they would
close up their feeding riser heads, so as to allow no air

would be stopped ; but the adwas laughed at, and it was not until they saw it practiced and the results obtained from it, that they believed
loam and dry sand copes could be drawn down. It is not
very long ago a certain foundry had some heavy flywheel to make, and the rim being covered over with a loam
ring, the cope part would be all drawn down, so a remedy
was sought for, and it was not until the risers or feeders
were made air-tight, and the joint also, that good wheels
or gas to escape, the trouble
vice

were

cast.
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A
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Hal cojti' siirt'acc of

direct

lieat

of

;i
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loam or

ilrv

rising licavy

saml, wlicii cxjio.-cd to
Ijody of

iron,

will

be

drawn down uj)on the same principle us green sand co])e8
are drawn down, and any one who doubts the truth of thii
Avill

be convinced sooner or later of

its

correctness.
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KESEEYOIRS AND LADLES FOR POURING

HEAVY
Whek

CASTINGS.

pouring heavy castings there
and anxiety experienced by

of susjiense

is

all

moments that the moulds are
that the work of weeks, perhaps months,
in the few

nsually a feeling
interested.
filling
is

It is

with iron

tested.

The

wrong-doing in the construction of the
mould may make the pouring unsuccessful, thereby involvThe moulders that this
insr a loss of hundreds of dollars.
They must be
class of castings can be trusted with are few.
In some cases a man
long-headed, cautious mechanics.
that is not a thorough mechanic may, Avhen tlie work is
planned and laid out for him by his foreman, be trusted
least neglect or

with large responsible jobs,

When

if lie is

mould

a steady, thoughtful, and

being poured, should anything go wrong, it is very rare that it can be remedied.
There is but one trial for a mould, and during the pouring
there is no such thing as waiting a while to fix the part that
cautious man.

is

a

is

wrong.
In the engravings

tons of iron

;

is

shown a

ladle calculated to hold ten

also the construction of a reliable reservoir for

receiving and holding large quantities of metal, until enough
is

melted to pour a large casting.

AVhen melting iron for very heavy castings, cupolas and
air furnaces are generally used.

Erom

the air furnaces iron

spouts or troughs connect with the reservoirs, so that when
all the iron that has been charged up is melted down and
found to be of the right temperature, the furnace is tapped

IIESEUVOIK.S
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out

iiiid

tinic

lie

I

(lie

LADLKS.

iron let run into the

cui)ola.s will

veyed from them

measurement

AM)

be in

to the

tiierc

is

reservoir

found

to be

Then

pour the casting.
reservoir into the mould.
voir to

At

reservoir.

and

bliist,

in

winio

crane hidies, until by

enough iron

tlie

tlie

melted iron con-

llie

iron

in the reser-

run from the

is let

There arc several ways of constructing reservoirs for holdSometimes a lot of ])ig iron can be built uj) in a
The pig iron gives a
circle to form a green sand reservoir.
backing to the green sand, preventing the reservoir from
bursting. Under such green sand reservoirs it is best to have
a coke bed, and, to form an outlet, loamed plates can be used,
having the pig iron placed, on each side so as to form a slide
ing iron.

for tlie plate to

work up and down

protected from the melted iron

l)y

The

in.

must be

pigs

green sand.

To form

the bottom of the outlet, there should be a dry sand core
used,

to prevent

any washing away when the iron runs

out.

In making such reservoirs the sides arc built up with conmake the bottom smaller than the

siderable slant, so as to
top.

A

This gives strength to the bottom.

sheet-iron curb-

ing would answer the same purpose as the pig iron, and
would be better for green-sand reservoirs from 4 up to 8 feet

mean

diameter.

For more than 8 feet it is safer to make a reservoir as
shown in the engraving, in which E, E, arc iron plates bedded on a solid flooring
P is a boiler iron curbing, the
;

])lates

being screwed together with

curbing

Is

sand,

rammed

solid,

bolts.

foundation a stout cast-iron plate. 1\
plate Y,

is

Inside of this

and on the top
is

of this solid

bedded.

bolted the reservoir curbing, as sliown at

To

this

7>.

For

very deep reservoirs this angli^ iron should be one continuIt can be
ous ring all around the bottom of the ourl)ing.

made

of cast iron or of boiler iron.

It is

not necessarv that
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) steel,

pin .I':

Wonu
Pitch d

940

UKsniVOIItS

tlic Ixtlls sliniild

l)c

lu-avv, bolls lioni

AM)

LM»I,KS.

very close to^etluT.

If

the angle iron

is

to 4 feet ii])art will answer.

'.i

For an ontlet, a tapping hole, S, similar to the tajfping
may he iii.idc, the only ditlerence being in

hole in a cupola,

the stopping used.

In stopping

a cupola tapping hole clay

u])

done with bars
only once done, and

used, and the tapping out
tajjping of a reservoir

ping hole

is

it is

all

entirely stopped with clay,

is

hard as he likely to cause

About the

best

way

is

it

generally

is
;

but in the
if

the tup-

will get

baked so

troul)le.

to

lill

u})

the tapping hole with

sharp sand wet with clay wash, and then in front of the hole
lay a piece or two of pig iron, so as to make sure of holding
the pressure.

When

all is

ready to run the iron into the mould, remove

the pieces of pig iron, and with a mason's trowel dig out the

sharp sand (throwing

it

away

so that

it

will not

run into the

which is a sign that
there is not much thickness of sand left. Then, with a sharj)
bar, the iron can be tappcdout without any danger of knocking in the breast or of making the tai)ping hole any larger
than wanted a danger that always exists when the tapping
hole is stopped up with clay, or with any substance that will
bake hard.

casting), until the sand looks red-hot,

—

As regards the size of thetai)ping hole, it should be smaller
than the runners that admit the iron into the mould, especially so when the casting is run from the bottom of the
mould, for the iron in the reservoir has a head jiressure to
force
is

it

out, while the free flowing of the iron into the

retarded by the friction of the gates and runners.

as the iron rises

up

in

mould
Also,

the mould, the slower will the flow

be.

Another plan
Here the outlet

for letting out the iron
is

made on

is

shown

the principle of a

at K, T, T.
damper and

RESERVOIRS AND LADLES.
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slides tluit arc secured to the cni'])iiig.
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K

is

damper, or plate, having prickers cast on one side,
this side being daubed and tinished up with loam, and dried.
Tlie damper is then set in its place, and whatever open space
there is left between the slides and damper is filled up with
loam or stiff blacking. This prevents any leakage of the
iron.
When all is ready the damper can be raised as wanted
by a lever or with a crane. The iron will then flow out
through the opening as marked by the dotted lines at A.
Should the iron come out too fast the damper can be weighted
down so as to shut up the opening A, as desired.
These reservoirs are sometimes used for the purpose of
In making
makiaig sure of having the iron well mixed.
very heavy castings, the iron is sometimes melted in a number of furnaces or cupolas, and the iron as taken out into
If a casting is
separate ladles is seldom alike in quality.
poured from the ladles there will not be a uniformity of
iron throughout the casting.
If instead of this all the iron
is first collected in one mass, there is a good chance that
:he grade will be uniform throughout, which for many
castings is a very important consideration.*
Some foundries have large, deep tanks, made to hold
from 10 up to 20 tons of iron. These are made of boiler
iron, similar in shape to a crane ladle, but of simple and
inexpensive construction.
"When there is a heavy casting to
be poured, these tanks will be set upon solid blocking, and
.1

cast-iron

then be brought from the furnaces or cupolas
and poured into the tanks. When the tanks
are full, or have enough iron in them for the purpose, they
These tanks are
are tapped from the bottom of the tank.
the iron

Avill

in crane ladles

generally lined up with fire-brick, and are kept in some
part of the shop where they can be hoisted by cranes and

placed wherever wanted.

Sometimes these tanks have trunnions and under-straj^s
* Also,

when thus

will be iniiform,

11

collectoil in

ami can be

one mass, the tenipei'ature of the metal

better

managed

if

desired to be cooled.
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fastoned to thom, and instead of snpportinf^ them on l)lockiiig, the tank will he held
on strong iron liorscs.

u])

by having the trunnions rest

There arc generally spouts or tronghs used,

as

shown

at

convey the iron into basins before it enters the mould.
These troughs arc generally made of Ciist iron, daubed \i\>
/'',

ti)

with loam and dried

;

when

there

is

a long run required, the

troughs arc united, as shown at W, and the joints are daubed
up and dried with hot irons or fire.

The basins used to receive the iron from the reservoirs or
tanks should be made large, so as to give a good chance to
regulate for fast or slow flowing of the iron.

Such basins

made of dry sand or loam.
Pig beds are usually made to receive the overplus iron, of
which there should always be some in order to insure against
and

are the better

safer

if

l)()uring the casting sliort.

Sometimes reservoirs or tanks are used in connection wiili
In this case pig beds will seldom be required,

crane ladles.

for the iron in the tanks or reservoirs can
as to

make

sure that

it

it will

be

all

be so calculated

needed, and then the

iron in the ladles can be poured out until the

up, at which

moment

mould

is filled

the pouring can he stop])ed aiui the

iron left in the ladles can be used to

pour some lighter

cast-

ing with, thereby saving the cost of melting a lot of extra
iron, and the labor to handle it twice, saying nothing about
the mess a lot of iron

makes when poured out on

a foundry

floor.

Sometimes castings are run directly from the air furnaces
any reservoirs or tanks. The iron will run
along through s])outs or troughs into a basin, and from the
basin into the mould.
A l)raneli trough is arranged, so that
when the mould is full, liy raising an iron shute the surplus
wifliout using

iron

is

allowed to run into a

Often there

will

])ig

bed.

he two or three castings poured directly

RESERVOIllS

from one

One

air furnace.

AND

LADLES.

is first
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poured, and then an iron

and the iron made

to flow into the second
mould, and so on. When arranging these branch troughs
to pour two or three castings at one tapping, the main
trough D must have more or less of a fall to it, according
to the length of the ran, and the first casting to be poured
To
should be connected with the highest branch, No. 1.

shute

is

raised,

pour the second casting, the uj^per siiute, after the weights
are taken off, is lifted up, and then the iron flows down into
branch No. 2. The branch No. 1 is then closed up by using
an iron stop, as shown at F, and by shoveling in some sand
After all
and putting in pieces of pig iron at the back.
the moulds are full, the surplus iron is run into pig beds, as
described.

The

ten-ton ladle siiown was copied from a tracing loaned

by a friend, Mr. Johii

T. Sto?iey, a

ent of large experience.

The

moulder, and superintend-

ladles thus

made have given

the

and easy working.
Measurements are given to assist any one who may want to
build a first-class screw ladle for carrying up to ten tons of
iron.
For a fifteen-ton ladle it would be safer to liave the
In building ladles, the top diameter and the
enlarged.
parts
depth are generally made the same. Taking this for a rule,
the following figures will show the capacity and sizes of
ladles usually wanted in a foundry
best of satisfaction as regards durability

:

AND

KKSKKVOIItS

21-i

HANI)
Toji Di.im.

IJotloiii

11"
9"

I.AKLKS.

I.ADIJIS.

Diaiii.

Ciipurily.

D(i>tli.

11"

9k"

2:jo lbs.

UG

9"
7.!J"

lorc^oiiig lignres represent inside

Tlu'

wlicM

liuiles

be lined

u])

liiieil

or (huibed

up

so that,

measurements

of

the hidle

to

if

with fire-bricks or chiy daubing, the

daubing

of the bricks or

to be used

diameters and dei)ths given.
Avill

;

To

*'

is

thickness

must be added to the
amount a ladle

test tlic

hold, can be told by filling a ladle full of water, and

multii)lying its weight by seven (the approximate specific

gravity of molten iron).

For lining up
once,

common

reseiToirs that arc only intended to be used

brick can be used, and on the surfaces ex-

loam nibbed on, as shown
by the heavy dark line on the surface of the bricks. After
the bricks and loam are well dried by fire, a good coat of
l)osed to the liquid iron a coat of

blacking

is

applied to the surface of the loam.

To line up large
as

shown

in

crane-ladles, or tanks, fire-])ricks arc used,

the cut of the ladle.

The angle

irons

shown are for

holding the brick or the clay daubing, although some foundrymen will not use them, thinkingthem more trouljle than service.

For daubing eight down

to four-ton ladles, fire-brick are

generally used for the bottom, and on the sides a
daul)ing

is

clay

stiff

used.

tons, clay daubing is used on the bottom as well
on the sides. The thickness of clay on the bottom is
from 1" up to 2i", and on the sides the clay is thicker at
For
the bottom than at the top, running from 2" to 1".
small hand ladles, the thinner the daubing can be used the

Below four

as

handier the ladles will be.
It is

not the thickness of the clay or daubing that
much as it is the being sure that

dei)ended on so

cracks in the daubing arc well closed
is

of an

e<(u:il

tliickiic-s nil

around

u]i,

is

to be

all

the

and that the clay

tlir kniU'.
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SCABBING OF GREEN SAND, DRY SAND,
AND LOAM MOULDS.
Any section of the mould tluit is covered in four or five
seconds with a body of iron about two inclies thick can be
rammed harder, and will require less venting, than if it took
body of iron over it. The thicker
more 'the air, steam, and gases are
escape downward through the vents and sand.

a longer time to get

tliis

the body of iron, the

forced to

Wherever a scab is seen on a casting, it is certain that the
iron bubbled and boiled at that point when pouring.
There 7nust be a bubble before there can be a scab. The
bubble may be caused by hardness, closeness, or wet sand.
The wet sand causes steam to be raised, and for release it
The same
will follow the direction of the least resistance.
result will follow from hard ramming or closeness of sand.
The air and gases cannot escape fast enough through the
vent and sand, so they lift or escape through the surface of
the mould and through the iron, causing bubbling and
scabbing of the mould.
Tliere arc instances in casting

mould

is filled

quickly,

and

where the lower part of the
comes up, it

as the rising iron

has to cover over a large surface projection, or green sand
cores,

from

of iron

;

Avhicli

point upwards the casting

therefore the iron does not

is

a solid body

rise so fast in this sec-

tion of the mould, thereby causing the top surface of a green

sand core or projection to be slowly covered with the rising iron, which will cause such parts to scab very easy, if
the greatest care and judgment are not used.

210

.scAiJi;i:s<i

For

siirli ojisrs it

i.s

ii

.sanj>

mulldh,

f^ood lliitig to

hank sand,

like lakt- or

this

or (iKEi;N

in

with

(lie

mix some sharp

fiand,

nioiihliii;^' .sand, iisin^

For the

mixture as u facing sand.

i;tc.

surface of a

to])

j»ro-

a mixture, such as one i)art of lake or

jection or core,

hank sand, mixed

Avith

the surface to he firndy

two of moulding sand, will allow
rammed, and still he open enough

no matter
it,
iron
hody
of
is raiseil
how long it is
ujjon it.
Projections or cores in a mould generally need
to he rammed and rodded well, and arc the parts that
need the greatest care. It is also imi)ortant to keep all
risers and feeding heads closed air tight, as, when they arc
open on this class of Avork, the air rushes out, taking the
pressure of the air and gases off the surface of the proto allow

the rising iron to quietly lay on
hefore a ])res8ure or

jection or cores.
first,

As the lower

the gases and vent from

it

ing current of air through the

the mould fills u])
drawn by the esca])This combined cur-

i)art of

will be
risers.

rent, in escaping, lifts or starts the surface of the jtrojec-

and when the iron comes up to it, the iron fdl.s up all
A blowing
the vent holes and sets the mould blowing.
mould from this cause is a dangerous one. In some cases
it will not stop until all the iron is blown out of the mould.
The above are a few of the many reasons for lost and scabby
castings in green and sand moulds.
As regards scabbing in loam and dry sand moulds, the
first and greatest cause is in not having the mould well
tions,

dried, as the steam generated in process of casting acts on

work in the same manner as it does on gi-een
sand Avork. The only difference is, that sometimes the loam
or dry sand buckles, or is pushed out into the molten iron.
This buckling is caused by confined steam, gases, air, or

this class of

some kinds

of close sand.

The buckling

in such cases

is

"When the casting is taken
not like a green sand scab.
from the sand, a few bloAvs Avith a hammer upon the scab-
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to fly out, leaving

In the case of a green sand scab, the
sand is generally found in some other part of the casting. In
loam or dry sand there is not the amount of air or gases to
holes in the casting.

be carried off by vents that there

is

in green sand.

only in pockets, corners, and under flanges that

it

It is

becomes

oft' vents directly.
With a mould well
and the loam, sand, and blacking mixed in the proper
proportions, there is very little danger of scabs.
Having
had about an equal ]Tactice in the three branches, I can

necessary to carry
dried,

safely say, that green sand work, so far as scabbing is con-

cerned,

is

the most difficult to contend with.

looker-on

know

mould too

lightly or too heavily.

Little does a

which a
moulder can do by ramming the different parts of his
of the unseen injury to castings
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CONTRACTION AND CRACKING OF CASTINGS.

The
upon

qiicrv of wliy n casting cracks,

is

generally looked

conundrum at least the ditrerent answers to the
and the different theories on the subject, would

as a

;

question,

There are very few things ab(»ut a
little understood as the con-

lead one to tliink so.

fouiulry that seems to be so
traction

of

when

iron

Few appear

cooling.

to

know

whether there is any difference in the contraction of thin
and thick castings, hard or soft iron. Is the contraction
of iron gradual, or is it true that castings have little or no
contraction vertically, as is thought to be the case by a
writer on "Why don't Castings Shrink A'ertically ?'' in
the American Machinist, March 2G, 1881, and signed
"Moulder."

The

me

writer of the article referred to will please excuse

for not noticing

was waiting to

My

opinion

see

is

if

before.

My

else

only excuse

is

would not answer

that I
it.

that castings do contract vertically, which

borne out by experience and by practical tests

opinion

is

which

have made.

I

it

some one

had two patterns made, o4 long liy
These ])atterns WTrc moulded in two
One flask was susi)ended so as to cast the mould
flasks.
A\ lu'ii
vertically, and the other was cast horizontally.
moulding the one that was to be cast vertically, care was
taken to ram it so that there would 1)e no straining on the

Xot long since
one inch scjuare.

sides,

and

I

to prevent the lower

end from straining there

CONTRACTION AND CRACKING OF CASTINGS.

249

was an iron chill rammed firmly up against the end of the
These two flasks were cast out of the same small
If " Moulder " will try his theory by the above
ladle of iron.
})ractical test, he will see Avhether it is not correct, for he
pattern.

will

not be able to

tell,

so far as the contraction is con-

cerned, which of the castings were cast vertically.

This is
whether castThe moulder may say he
ings contract vertically or not.
has measured castings that have been cast vertically, and
found no contraction.
This may be all true enough.
There are lots of castings thus made which will measure
longer than the pattern.
So also many castings cast horizontally have been found to be larger than the pattern.
Again the question could be asked, "What is the cause of
this ?" to answer which it can be said
"The straining of
moulds."
A moulder or pattern maker that has had experience in
making heavy rolls will, or should, always make the lower
pnd of a swept mould, or the pattern, smaller than the end
How much smaller will depend on the
that is cast up.
length and body of the casting.
The difference will vary
from -^^ up to \ of an inch.
as fair a test as could be

made

to determine

:

I have seen a rolling mill boss come into a foundry with
such fire in his eyes that the poor moulder has trembled
all

over

when asked, "Why in the name of common sense
make the lower end of his rolls the same size

he could not

upper end, and not have the wabbler so much too
it Avould take a good chipper a week to chip it
so as to have the coupling that goes easy on the top end fit
the bottom end ? "
That castings contract vertically has often been proved in
making rolls. I have seen the upper wabblers cracked and
pulled off from the neck of rolls, from no other cause than
the contraction of the casting, and the carelessness of the

as the

large that

11*
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iiioiiMcr.

to supi)!}"

That

is,

wlicn

fci'diiii,^

of his feeding head, so as to
llask or

boxes

tliat are

and when the cooling
held

l)y

uj)

up

shrinkage, he would

till'

come out and

commenced

Of course

the bottom of

tlie

rest

it

liejwl,

was
formed a crack or
tlie

it

half molteii

up the whole

lift

toji

on the iron

to contract

breakage in the neck, or wabblers, because
metal was not strong enough to

iron

liot

a flange foi'in on

used for forming the feeding
crust

flange.

this

mil with

liis

let

from

roll

mould.

In moulding castings that are cast vertically there

is

gen-

more or less straining of the bottom jwrtion of the
mould, which in many cases cannot be avoided.
Loam
and dry sand moulds are strained more or less, but of course
erally

not so

much

sand moulds.

as green

To know Avhether

ing has contracted vertically or not,
exact measurements of the

a cast-

it is

necessary to take

mould (not the

i)attern or swceji),

as there is often a difference

between the mould and the

sweep or pattern.
After the casting comes out, compare the measuring rod
or stick with
ing.

I

it,

think

tracted as

carefully note
will

it

much

and

allow^ for

evident strain-

be found that the casting has con-

it would horizontally, were it
There are often castings poured
measured, would not only show no con-

vertically as

possible to have cast

horizontally that,

if

it so.

would be larger than the pattern they were
moulded from, esjiecially if the castings were heavy.
Cores Avill sometimes greatly prevent the free contraction
of a casting. Sometimes light proportioned castings, having
cores surrounded with metal, will crack, from there not
being body enough of iron to press the cores together.
When iron is run all around cores, and the thickness of
iron is over one inch, the cores will expand so as to often force
iron up through the feeding heads, risers, and pouring gates.
Should the tops of the gates get frozen soon after the mould
traction, but
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poured, so as uot to allow the expanded iron to come out

through the gates, the iron will press against the sides and
surfaces of the mould, forcing them outward, and when the
castings come out, they are sometimes found to be larger,
or as large, as the pattern thus showing, as far as measurement is concerned, that there has been no contraction.
;

The purer

or better the grades of iron, the less contrac-

Heavy bodies of iron contract less than light
more contraction in iron the more liable are the
castings to crack.
Castings having light and heavy parts
combined or connected always have a straiii on them in
fact, there are very few castings made but have more or less
of a sti'ain upon them.
Pattern makers usually allow the same shrinkage on all
castings.
If they would make a small piece the same size
as some jiart of a mould to be poured, and have the piece
moulded and i)oured from the same iron and at the same
time the main casting is poured, they would find that generally the iron contracts differently in the two cases.
The moulder, when drawing these test pieces, must be

tion there
ones.

is.

Tlie

;

very careful not to rap

them end-ways.

not the pattern makers that are to blame for the
prevailing ignorance of the different contraction of iron in
light and heavy castings.
It is the foremen and proprietors
It is

of the foundry, for allowing the pattern

maker

to use the

same shrink rule for every pattern he makes.
When a casting comes out too large, the first tiling that
is thought of is to swear that the pattern maker has made
the pattern too large.
When it is measured and found to
be right, they come to the conclusion that the moulder has
let his mould strain too much, which is an admirable corner
to crawl out of.
If proprietors

of foundries

also their pattern makers,

would order their foi-emen,
measurements for one

to take
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COXTKACTroX AXn fKArKIXf;

iiudilli

of

be cuHcmI

;ill

u])(»ii

llii-

(lilTcrciil

to ca.st,

iiL

forms of

rASTIXOS.

OF'

castiii'fs

llicy

(lial

and

least all that arc larye

may

of dif-

during this month's experiments,

fc'icnt

inoportions

make

test bars of all the dilTcreiit {grades of iron that arc

;

also,

used in the foundry, and after making note
traction

(jf

their con-

then try

their tensile or break-

ing strain, something
would be learaed. To
do all this requires no
great

laljor

or tinie.

Moulders that take an
interest in their trade

could, wlienever they

make

a casting of any

note, test the contrac-

tion

and

kec]) a record

experiments

of

that

would be valuable.

The moulder or patmaker is not al-

tern

ways
tlie

resjionsilde

for

breaking or crack-

in jj of a cast in cr.

The

designer or draughts-

man

often

designs

forms that the best
of iron and management would not prevent from cracking.

Sometimes castings

will

stand in the

shop for weeks, and even months, and, to the surprise of all,
will then crack.
Not long since T had occasion to cast a bar 4" X 0", and
14 feet long.
With the same (|uality of iron I cast a test
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bar exactly the same length, and I" X 2 ', botli of which
The contraction of the thick bar
are shown at V and D.

was only

J", while that of the thin

one was If", or a

differ-

This gives some idea of the strain that is
ence of i".
always in castings that are not made of proper proportions,

shows the difference there is in the contraction of
These simple tests are such
as any one can make.
To test the difference of strength between a casting
poured with hot iron and one poured with dull iron, I made
two bars, and poured one with the iron hot, and then stirring and mixing up the rest of the iron with a rod (so as to

and

also

thin and tliick bodies of iron.

work up the impurities in the iron to the surface), until it
was as dull as would run with safety, I poured the second
The next day I took the bars, and resting f " of each
one.
the one that was
end on a good, solid iron bearing

—

—

poured with hot iron first commenced by putting on 50
pounds scale weights in the middle of the bar. Eight
50 pounds were piled on, but before the weight of the ninth
one was all on the bar broke.
Now, taking the bar that was poured with dull iron,
the whole nine weights were piled on, and an additional
GO pounds' weight, the whole resting on the bar about
eight seconds, when it broke.
That is, the one poured
dull broke with 510 pounds, while the one poured with
hot iron broke wdth a weight of between 400 and 450
pounds. The size of tliese bars was 1" square and 4 feet 6"
long.*

man

will go to a foundry to get a bid on some
and thinking that the foundry man will put
poor iron into them, he will ask for a low figure. He gets
his low figures also gets the poor iron in his plates.
Common plate castings require as good iron as the common run
of machinery castings
in fact, there are very few castings

Often a

plain plates,

;

;

*

By

tained,

furtlipr

bee

experiments on

p. f,

Vol.

11.

tliis

subject, reverse results were ob-
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made
tile

but should

exception

Often

some

liavt- fairly

.such pieces

i)hites are

made

iiolcs

square.

llieni,

<,'t»(Hl

a.s

iron put into thciu, with

sash weigiits.

witli lioles to lighten

When

special puipose.

litlhleiiing
llie

ul'

CASTIXCiS.

holes arc

made

them, or

f(jr

in castin;,'s for

the castings will he stronger for liaving

round, oblong, or oval, instead of having them

Sometimes, when

ings, they will crack, as

rounded, as shown at
X, cast on to strengthen
more harm than good, as
is

scjuarc holes are

made

shown at P ; whereas,
A, it will iK^t crack.

if

A

in cast-

the corner
lieavy rib

sometimes do
causes a strain by making tlio

scpuire lioles, will
it

casting disproportionate.
I

have seen castings having on them heavy projections,
that, were they cast without these

flanges, or ribs crack,

would stand a great blow or weight upon them before
Cracks generally start from some
thin or sharp corner, and, when once started, run through
the entire body of the casting, the thick ])ortions olTering
no more resistance, apparently, than the thin. A moulder,

parts,

cracking or breaking.

when making

a

new

casting, should study the points or

sharp corners that will be subject to strains, or disproportionate contraction

ners

;

and,

made rounding, and

if

have the sharp cor-

possible,

the thin or thick portions

made

Should he be told that it will not do to
change these parts, he then, should the casting crack (providing that he has done all that he could to uniformly cool
it), is not to be held responsi])le.
Often castings crack that
would not, had the heavy portions been exposed to the air
as soon as they would admit of it.
Some may say, with better iron the castings would not
crack.
This is all true enough in many cases. A good,
strong iron, having very little contraction about it, would
almost make a surety of making a casting of extreme proportions without liability of cracking but this is not the
heavier or lighter.

;
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kind of iron we usually have to deal with. Of course the
pig-iron merchant tells us his iron is possessed of all these
qualities, and, not having means of knowing till we buy a
car load or so, which is never found better than recommended, but which on hand must be used.
The best brands of iron that can be had will never have
two shipments alike. The trial lot may be very fair, on the
strength of which you may make a large order, which,
when received, will very seldom be as good as the first.
The cut shown of a fly-wheel, having the hub split between every arm, is a good plan to adopt when making
large pulleys, fly-wheels, or gears

having cast-iron arms.

A

way can be relied on. Each arm being
a separate casting by itself, when it contracts it is free from
any strain or pull, as is the case when the hub is made in
one solid casting. Castings made this way are banded with
wrought rings, and the opening in the hub filled with
wheel made

in this

babbitt.

"When a wheel of any description has cast-iron arms, rim,
and hub all one piece, there is generally a strain on the
arms or rim of the wheel, in extent depending on the proIf the rim is light and the
portion of the rim and arms.
cracked
rim, caused by the
may
look
for
a
arms heavy, we
thin rim contracting faster and niore than the arms. Again,
the arms will be the part to crack, caused by the rim being
too heavy.
In either .instance this generally happens while
the casting is yet hot and in the sand.
In the case of pulleys, etc., having the arms crack after
the casting is taken out of the sand, we have a more comIn pulleys having
heavy arms, compared with the rim, we often see the heavy
arms cracked, the light rim remaining whole. In looking
at such castings it will be observed that the hub is heavy
in proportion to the arms and rim.
This hub is the last
plicated state of affairs to deal with.

co\ti;a( TKiN or castings.
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portion

<>r tlic I'lilltV

(()

hrcoiiif

."^olid

;

tlic

rim,

luis Ix'cuiiu- Sdlitl, luid is iilrcad} cuiitractiiig,
it

the

hill).

lh(

arms into the yet

lijill-nioltrii
\\

hen the luih solidities,

it

li(|Uid

l»ciii<f li^lit,

driving before

irou in the lieuvy

eontraets, ])ulling with

it

arms, causing a strain, which, Avhen the i)ulley gets a

ill make tiie arms crack at the weakest point.
same
principle is involved in light-armed jjulleys
The
that is, so far as the heavy hub is conas in heavy ones

sligiit jar,

\\

;

cerned.

AVhcn there

is

a heavy

hub

re<[uired,

by stri])])ing around
and cooling with water.

as soon as possible
core,

Above

everj-tliing, as

ing of castings,

should be cooled

it,

taking out the

regards the conti-action and crack-

we should

iron will contract

it

not forget that a thin body of

more than

a thick body, and, whenever

a casting formed disjiroportionately, there

there

is

more

or less strain on

some

])ortioii of

it.

And

is

always

also massive

castings are su1)ject to exterior and interior strains, as will

be seen by the following discussion:
The question is asked. Why a heavy body of iron will not
contract as much as a light one ?
Knowing such to be the case, it must also l)e acknowl-

edged that there must be a cause, and as this is one of those
subjects that i)ractical tests can very seldom be ai)plied to,
the following theory

is

presented:

Wiien castings cool, some of their i)arts always cool faster
than others, and the parts that cool the first are the exterior
Often there are castings cooled
or outward portions.
solid on the outside, while the inside portion is iierhajw
To discuss this questiim we Avill take the
in a molten state.
size of the castings shown in tiie cut, one being 4" X 9",
and the other i" X 2", the moulds for each being 14 feet
These were cast with the same iron, and at the
long.
Now let us watch the ])roci'ss of cooling.
same time.

CONTRACTION AND CRACKING OF CASTINGS.

The

commences

light one soon

The

tracting.

mences

We

see

it

con-

outside portion of the thick casting com-

and endeavors

cool,

to

cannot.

and we

to cool,

251

look at

it

contract also,

to

determine the

to

but

it

and
and

reason,

we know that it is very hot,
we go the hotter we find it.
The inner portions of tliis casting we know are not yet in
a state to contract as fast as the outer portions, and when
inside this cooling crust

the furtlier towards the center

a casting becomes entirely cool

not have contracted as

There

recpiires.

is

much

a certain

about iron that permits

as

is

and

still

all

parts

the nature of

its

iron

cool,

amount

of tensile qualities

molecules or particles to be

its

when

stretched to a certain limit, and

the result

In

contraction ceases.

its

some parts may become

this casting

this limit

is

exceeded

a cracked casting.

Returning back to the cooling casting, we find that the
slower interior cooling iron will not allow the faster exterior
cooling iron to contract as

much

the degree of heat

lost,

it

has

as

it

and by

should, according to
this cooling process

have the exterior portion of the casting contracted
by forces which hold it l)ack from contracting as much as

Ave

it

Now, when the

should.

finds the

same
the

traction,

interior jjortion contracts,

it

resisting forces to prevent its natural con-

exterior having lost

therefore having contracted about

most of

all it

and

heat,

its

can, will not permit

the interior to contract any more than the exterior

;

and

thus, as one holds back, so does the other, and the result is
that the i" x 2" casting, not having these conflicting forces
to contend with, contracts about all that the grade of iron

composing
ing, 4"

what

it

X

it

9",

naturally calls fur, while with the thick cast-

we

find the contraction just about one-half of

should be

light casting.

if it

had been

as free to contract as the

Often when looking

ings, cracks arc seeii

at solid massive cast-

running from 3" up to 8

'

long,

and
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about \" deep

;

cracks arc usually in sharp

tlicse

aii;!:1os,

and

their origin can sccniinj^ly he attributed to the .strain there

upon the

i.s

exterior jmrtion of the casting, caused by the law

that apparently governs the coiding of thick bodies.
Iron,

when clianging from

a lifpiid to a solid state,

is

said

become a mass of crystals, which assume different forms
and sizes, being regulated by the length of time the casting
takes to cool, and the temi)craturc of the iron when poured
to

into the mould.
visible

Tiic lines of crystallization are very seldom

to the eye, excejjt in the cases of chilled iron.

In

castings that are not chilled, the lines of crystallization

depend upon the direction in which the heat passes
and Avith the least resistance. In regard

fastest,

off

the

to this

formation of crystals. Mallet observes: "It is a law of the
molecular aggregation of crystalline solids, that when their
particles consolidate

under tlie influence of heat in motion,
and group themselves with their prin-

their crystals arrange

cipal axes, in lines perpendicular to the cooling or heating

surfaces of the solid."

Sharp angles, corners, projections, and squares, combined
them to show lines of crystallization run
in different directions from some given point, and this
point, from which the lines of crystallization connects,
appears like a rope with a number of small strings tied on
it, and pulled by unseen forces in two opposite directions.
This rope or section of the casting, from which all these
in castings, cause

strings or lines of crystals radiate,

is

the Aveak point of a

and there are very few castings so shaped but that
many sucli weak i)oints appear in them, but for the shajie no
casting,

one can be fairly blamed. The moulder, even if he thoroughly nnderstands the problem of crystallization of different-sha])ed castings, coidd very seldom in ])ractice cool a

casting so as to cause the crystals to radiate in lines, strength-

ening the weak

jioints, or

change them from their natural

CONTKACTION AND CKACKING OF CASTINGS.
If tliere is to be responsibility placed

course.

the designer of castings
greater portion of

design

made

it.

is

But

the one

him.

we should be very

maimer which will least
how we censure

careful

contraction and cracking of castings

many

perplexing features

chapter will prove of assistance to

way

the

since he cannot always have a

so that the shai)e of a casting will allow the

casting,

The

that has

on any one,

who should assume

lines of cr3'stallizatiou to radiate in a

weaken a
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;

and
all

it is

tiiosc

interested in the production of castings.

is

a subject

hoped that

who

this

are in any
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FEEDING AND SHRINKAGE OF MELTED IRON.
The

assertion often nitulc

iron expands at

tlic

moment

exactly every line of the

always sounded

to

l)y

me

writers,

mould

iin])lya

iron.

In melting iron there

east

of solidiiieation, so as to copy

into

very odd.

would

" that melted

sudden dividing

which

it

is

poured,"

The word ''moment"

between li(|uid and solid
nothing sudden from the
time it leaves the melter's hands till it is tapped out into a
ladle, from which time it cools gradually, the time it will
take to cool depending on the shape and size of the mould
line
is

that the iroii is jiourcd into.
The amount of expansion or
shrinkage will be according to the grade of softness or hardness of the iron, and the quality of the ores that the iron is

made from.
Soft iron is open grained, and Avhen melted has more life
than hard iron, and may exjiand some in cooling. Hard
iron

soft iron.

at the
faces,

and has more shrinkage
Melted iron, when cooling, cools the fastest

close grained, melts quicker,

is

than

bottom of the mould and at the sides and cope surwhich draws molten iron from the hottest or cen-

tral portion

to supply the shrinkage of the cooling parts.

i)ortion of the iron that cools, is
not reached with a feeding rod and hot iron to sui>ply the
shrinkage, the last jiarts to cool will be honeycombed or
If

this central, or last

hollow.

There are often castings that cause explosions or lireaks
through the thickest, and, as is thought, the strongest })arts.

One cause

for this

is

that the castings were not fed in the

FEEDI^iU
right manner.

AXD SHRINKAGE

OF MELTED IKOK.

Tlierc arc often castings tliat

a half dozen feeding heads to

make

all

201

would require

the parts solid, and

some cases the designers of machinery or the pattern
makers Avill have castings disproi^ortional, so that the thick
portions cannot be fed, or the shrinkage of the heavy parts
Such parts would be stronger if they
supplied with iron.
were made lighter, and had what iron there was solid, rather
than heavy, with a honeycombed center.*
The cut JT shows a round die block that was used in a
lamp manufactory for pressing a composition of metal.
There had been several of them made, but, being unsound,
the pattern was taken to another shop.
"When the pattern
was shown to me and the trouble explained, the first question
I asked was if there had been a large feeding head used,
and if they were fed well ? I was answered " Yes." Further
questioning showed that there were no signs of dirt or holes
until the casting had from ^" to 1" turned oif it.
I gave
the job to a man I knew was not afraid of a hot job, and saw
in

that he got hot iron

when wanted.

He

stuck to

it

until his

rod was driven up into the feeding head by solid frozen iron

below it, and I had the pleasure of telling him that his casting
was the best and solidest the machinist had ever finished up.

What

the machinist called dirt, or holes in the bad castings,
was only honeycombed or porous iron caused by improper
feeding.
One moulder will feed a heavy piece of casting in
half the time another will take, and still, to all outside appearances, have it solid ; but should the casting be cut up into
small pieces, it would appear that he did not feed his casting solid, as the iron in the part that remained hot the
longest would be liable to show holes or be very porous.
Take, for examjile, solid castings 07ie foot in diameter,
and let them be cut through the middle, or the outside all
be turned off until they become balls 3" in diameter; it would
be safe to say that they would present a very rotten appear*
p. 1,

A

valuable chapter to be read in connection with this

Vol.

II.

is

found on

am»

ri:Ei»iM<i

20;i

aiicc, tluit

is, if

The

erally.

tlicy

siikinka*;!; oi

mi;i/h:i)

jiion.

were fed as solid heavy castings arc gen-

length of lime that

it

will

take U)r soum

li(jnid

thronghout is very often longer
than is sujiposcd, and in many cases moulders f!:lioiil(l modify
their assertions of a easting being fed solid.
In setting a feeding head on most i)atterns it should, if

castings to

become

8(Tlid

be set on the

l)Ossible,

thickest portion

the

of

casting,

keep the longest hot. The
or that part of it
that it can be kept <ipeH,
such
size
be
of
should
feeding head
In starting to feed a
casting
is
set.
the
until
hot
iron
with

which

will

casting, the rod should be put in slow

mould

is

not too deep,

be raised

up two

it

and

easy,

or three inches, so that

it will

freeze
is

up and

if

the

not be i)unch-

Some moulders, when
rod up and down in the center, and

ing holes in the mould.
Avork their

and

should touch the bottom, and then
feeding,

the sides

close or solidify while the iron in the

yet in a liquid or molten state

;

mould

or they will put a small

feeder on, that will freeze so quickly that they cannot get a
rod into it, or if they do, it will stick fast, and then they will

complain of some one for not bringing hot iron when wanted.
A moulder should seldom make this excuse. He should have
and
the feeding rod hot, and the head the right size
instead of working the rod in the center, work it up and
;

down around the sides, so that the freezing iron will be
pushed or worked down into the casting, and the hotter
This
iron in the casting worked up into the feeding head.
keeps the head and casting at the same temperature.
When you do get hot iron, always have a hole worked in
the head to liold as

much

as possil)le, so that

it

will help to

cut away the freezing iron on the side of the head, making
Put in hot
the iron in the head hotter than in the casting.
call for
don't
chance
to
get
it,
and
good
is
a
Avhen
there
iron
it

just as

ui>,

or do

you see the cuimla man going to stoj) the cui)ola
some other as sensible trick, as putting in the rod

FEEDING AND SHRINKAGE OF MELTED
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—
ii:i;iiiN(;

"^(W

so thai

it

castini:.
ii|»

(Iocs iiol

fci'dci-

tlu'

and
<]^o

ficc/.c.

hi

:iii(l

siikink
into the

castiii;.', wliirli

TIk' rod slioultl

the iron as

mki.tkk luos.

mii; (M-

it

l»t'

kept

freezes at tlie

lots tlio

down

neck of

into the

hottum push

it

out of the casting.

There are
ll;i>k

will

ofleii cases

Mill

wIk

ic ilic

iinti

or

wooden

jdniit of a iini|ier->i/,ed feeder.

In

hai-s

of a

such cases

wliere the hars cannot he readily widened, the feeder should

he huilt

A

u]) in len,^dh, to

make up

for the loss in diameter.

more hot iron to
La rire feeding heads require
keep it open than a lar;:,'e one.
less work and attention than small ones.
With feeders 10"
and upwards, as soon as the casting is poured, j)ut in the
feeding rod and work it around for a minute or two to work
Then take the iron dijiper, as
the dirt up to ihe surface.
shown at I), of which a shop should have three or four sizes
the dished part heing about 2" deeper and the handles about 4
feet long
and dip out the dirt and as much of the dull iron
as is necessary to make room for one or two hundred i)ounds
Then work the rod to mix the hot and dull
of hot iron.
iron, and throw on some Idacking to keep in the heat.
After fastening on the holder //, or a pair of blacksmitlTs
tongs, to hold uj) tlic rod, the moulder can rest from ten to
sniidl

feeder closes (|uicker and takes

—

thirty minutes, occasionally lifting u\) the rod to see

iron

is,

and that

it is

how

the

not freezing at the smallest part or neck

As soon as the neck shows signs of closing up
work the rod around to ojien it and fornix the iron, after
which dip out some of the dull iron and ])our in some hot
iron, and cover again with blacking.
Repeat this ojieration
until the iron in the casting commences to stick to the rod.
then the moulder should give it all his attention, as the
neck will close up if the feeding rod is not kei)t in constant
of the feeder.

motion,

esi^ecially if

the iron

is

hard.

was at one time foreman of a shoji where rolling-mill
work was done.
The proprietor being a moulder, and
I

FEEDING AND SHEINKAGE OF MELTED IRON.
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knowing the failings of some moulders, adopted a plan of
feeding his large and small rolls a certain length of time.
Eolls weighing about four tons he would only allow to be fed
70 minutes.
It made no difference whether they were
poured hot or dull. When the time was up the heads would
be filled wath hot iron and the rods worked to open the neck,
then taken out and the iron covered with blacking.
The
jilan

was a good one

When

to

accomplish the desired end.

a proprietor or foreman thinks that he has no

who understand

feeding, or

who

men

will stick to a hot job, the

best and surest plan would be to make the feeding heads
without a neck that is, having the feeder the same size
at the bottom as at the top.
Then let the head be cut off
in the lathe, as is done in the manufacture of cannon or
large guns.
In such work the gun is cast from 2 to 5 feet
;

longer than wanted, the extra length answering for a feeding
head.

In writing tliis article, the subjects chosen are castings
that cause trouble from shrinkage, and are good ones to show
the principle of feeding and shrinkage.

The

cut

P

shows a broken

locomotive, and

when

the

pump

of the

castings were

kind used on a
bored out they

would be porous and dirty in the heavy section. To remedy
this they were cast in dry sand, and on end, but with no
better result.
The thickness of iron on each side of the
heavy part is only |", and the heavy part 3" thick. My
attention w-as called to the job, and seeing the trouble, I
made two or three castings in green sand, and with a feeder
cut into the heavy section, as shown.
The casting bored
out solid and clean. Casting them in dry sand, and on
end, would not make the thick part sound, as the thin part
would freeze before the thick, and the iron to supply the
shrinkage would have to be withdrawn from the upper and
hottest portion to supply the shrinkage below

13

;

so that in

2CG

i'i:i;i)i\(;

and

siikixkaci: of mkltkd ikon.

boring the hejivy section the jmrt that was down wouhl bo

and the nppcr ])art porous or honeycombed.
have often seen castings go out of the foundry that were required to stand lieavy strains or })ressures, which, if tiie jtarty
solid,
I

them had understood tiie feeding of melted
and had seen them fed, would never have been accepted.
It is not altogether ignorance on the i)art of the moulder,
but the desire to get rid of a hard and hot job, that is the
main cause of ill-fed castings. There are very few heavy
castings that arc fed so as not to be somewhat jwrous.
In
such castings as levers, etc., that must stand strains or
blows, the point or section of the castings which has to
that received
iron

stand the greatest strain
feeders should be put at

;

is

not generally the

it is

for instance, to set the feeding head at one end,

or portion

is

"Where feeders are set
is

is

its

used

thei'c

the end

and
is

if

no hot metal.

and

;

it is

also

from

this

being supplied with hot feeding iron,

that the other portions of the casting
;

if

generally a point of weakness, as this

not the same grade of iron

point, on account of

shrinkage

that

thick enough to be kept in a liquid or molten

state as long as the heavier parts that receive

point

point

better, in case of a long lever,

draw inm to

the greatest of care and judgment

always more or

less

sui)ply
is

not

danger of there being a

porousness or holes ])elow feeding heads, thus causing that
part of a casting to be weak.

Even Avhen the

casting has

been fed perfectly solid and compact, the mixture of a
foreign grade of iron at this i)oint

is

sufficient to cause a

AVhen setting feeders on a pattern the moulder
should know whether the casting is required to have a solid
finish, or if strength is required.
The close reader and
weakness.

thinker will see that there

is

a difference.
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BURNING OR MENDING HEAVY CASTINGS.
The

principle employed in the process herein described
burning a new neck and wabbler upon the end of a
broken cast-iron roll, such as is used for rolling iron, steel,
and other ductile metals, may, with a display of moderate
skill and judgment, be practically applied for burning or
mending a variety of heavy broken castings.
The object of this process is in mending heavy castings,
to avoid tlie expense of making new ones, and, if properly
for

it is very economical, and will save much time,
and expense.
The most essential points to be observed in mending
heavy castings by this in'ocess are as follows The melted
iron must be very hot, and of a medium soft quality, for
the hard iron chills quickly, and therefore does not perfectly
cement or unite with the broken surface of the casting.
An outlet must be provided to allow the melted iron to
escape from the mould as soon as it is poured in, particu-

performed,

labor,

:

larly at first, as the

metal sliould

hot metal

fall directly

is liable

to chill.

upon the surface

The hot

of the fracture,

and, after beginning to pour, a uniform, steady, cutting

stream of iron sliould ])e kept flowing from an elevation as
high as possible. In burning the neck and wabbler upon a
roll,

tion,

the larger the roll the more successful will be

tlie oi)era-

on account of the larger surface for the melted iron to

burn or cut into, thus uniting more perfectly.
As a preliminary operation, the roll might be made as
hot as possible in the foundry oven, after which it should

nriiNiKr, on mknoint; tii-.avv fAsxiNOs.

2<;r

be lowered into ii hole previously <ln},' in tlie rouudry floor,
keeping the broken end even with tlie level of the iloor, as
shown in the engraving upon page 2G9, after whieh the hole
should be (piickly filled with sand, rammed u]> solid, i)articularly

around the

to])

fracture should be chipi)ed

of the

roll.

all over,

The

surfaee of the

so as to break the skin

of the metal aiul renune the rust.

The wabbler and neck must be moulded in dry sand, for
made in green sand tlic falling melted iron would cut the
moulds all to i)ieces. These moulds should be made in sections, as shown in the illustration, where 2 rei)rescnts the
mould for the neck, and 3 the mould for the wabbler,
if

while 4

is

for the riser or feeding head.

The flask 2 has three jdaces cut out at the bottom edge,
A, B, C, which are for openings to allow the melted iron to
freely escape W'hile the neck is being burnt on.
As soon as
the roll has been securely placed, the flask 2 should be i)ut
in position, care being observed to keep the opening for the

neck exactly in the center of the

up the journal

in a lathe.

roll, to

allow for turning

Pigs of iron or other suitable

heavy weights should be placed upon the handles X, X, to
down the flask. If an air furnace is used in the
foundry, three basins should be formed, one opposite each
of the openings.!, B, C, to catch the waste iron; but if there
is no air furnace at hand, then a ])ig bed should be made,
throwing the spare sand around the joint between the roll
and flask, so that there can be no run-out.
The sand
should be cleaned away from the outlets, and runners made
hold

leading to the phices formed for catching the waste iron.
Sometimes, if there is a mould that can stand ]>ounng with
dull iron, a ladle

and save the

iron.

the face of the
oil at

may
If

roll at

sunk down into the floor to catch
the iron should be likely to run upon

l)e

the outlets,

il

should be smeared with

those points to ])rcvent the melted metal from adher-
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\n<^

to

ladle

Ill

i(.

kIiouM

vcrv low, and

tlio

a

fail

\hv

iron,

then ^n-adnally

have

the nidal will

iiiilil

DAVY fASTINOS.

pour

to

coiniiu'iicin;:'

licid

lie

II

l;nllo

the

raisiiifj

of altoul

four

feet.

The ladle is supposed to Ije handled by u re<iuisite number
men not shown. Tiie man in eharge of the process can

of

easily ascertain

if

any places upon the surface of
melted metal is not cutting, by

there are

the fracture where the

means

of the bent rod

rected

upon those

D, and have the molten stream

Some

places.

di-

small pieces of tin or zinc

should be kept at hand, and by constantly throwing them
mould the iron in the holes that are burnt is there-

into the

by made hotter than

The

it

would be otherwise.

hundred
A,B,C, should

iron should be poured until only about five

pounds remain

in the ladle; the openings,

then be stopped with a stoi)ping stick and clay

;

then

fill

the neck neatly full of metal.

A

protecting ring, not shown (which

is

a thin plate of

metal, having a hole in the confer, the same size as

neck, and

]ilaced

is

on top of the

stream of hot iron

;

of

the

away the edge of the
once by means of handles at-

from cutting

mould), should be lifted
tached to it
then skim
surface

the

tlask to })rcvcnt the falling

off at

off all

the dirt and slag from the

metal, after which

the wabbler

should be quickly ])laced upon the flask

head 4 upon the top of the

flask 3.

mould

3

2,

and the feeding

These

flasks should be,

securely held by placing lieavy weights upon the top, after

which the mould should be quickly filled and fed with
it solidifies.
If the neck has been burned successfully, the old or original neck will generally be the first
metal until
to break.

In regard

to

the

amount

of iron necessary to

complete the operation described, I may say that it dej^ends
entirely upon the nature of the casting to be mended.
For a roll weighing from 5,000 to 7,000 pounds, it will take
about 1,800 pounds for burning on wabblers or neck, while

BURNING OR MENDING HEAVY
on small

The

rolls,
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about 1,200 pounds of metal will be required.
is comparatively small, and saves

cost of the process

the trouble and expense of turning up a
effecting a great saving in time,

which

new

is

roll,

besides

a very essential

point in rolling-mills.*
* For further valuable information upon this subject of " burning,"
on " Welding Steel to Cast Iron, and Mending Cracked

see chapter

Castings," p. 217, Vol. II.

(AST-JKON CASTINGS.

Cllli.l.i;!)

rniLLET) CAST-IRON CASTINGS.
The

is wanted to retain a
and smoothness, and to withstand a constant wear and tear, can, in most cases, be cliilled wlien cast
by having iron to form the shaj)e instead of sand. The iron

surface part of a casting that

certain shape, size,

mould

or chill,

when made

strong iron, having very

of cast iron, should be of the best
little

contraction, as the sudden

heating of the surface by the melted iron
it,

to crack

is lial^le

or in a short time the face will be full of small cracks or

raised blisters.

When

melted gray iron

against the surface of solid iron,

it is

is

poured around or
from »" to l"in

chilled

depth, depending on the hardness and closeness of the iron the

mould

is

In order

poured with.

to chill this iron as

1^" and u})ward, there must he some cast steel

melted with

it

in the cui)ola.

The proportion

the quality of the iron and steel used.
into the ladles and let the hot iron
l)est ])hin is to

rails,

ladle,

have some old

white iron

will

depend on

Steel borings can be put

mix with them

but the

;

steel castings, or pieces of steel

and melt them in the cupola, and when the iron

mix or

stir

deep as

(jr

the metal with a large rod.*

is

With

in the

strong,

close iron, about one part of steel to five parts of iron

cause a chill of

1 1".

wdl

Iron for mnking ch illeil castings should

he strong, as chilling iron ii)i/)airs its strength.

An

'•ontracfs very little in cooling is of the greatest

iron that

importance

in keeping chilled castings from checking or cracking.

had reason

one

for studying the cause of chilled
was working in a shop where they
made some small chilled rolls, about 10" in diameter and
I

at

castings being had.

tini(>
1

* Vakiable infoniiation upon iiiellins and niixinu stod or wrouirlit
witli cast iron to obtain strong or chilled castings, is given ou

iron

p. L'lT, V..1.

II.
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14" long.
3^".

The thickness

The
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of chill for chilling the roll was

top and bottom necks and wabblcrs were moulded

The

in dry sand.

job was given to me, and I moulded and

Out of the first three there Avas only
was told that I was lucky at that, and
tluit the proprietors would give a good deal if they could
make their own rolls, as they had to send away and pay a
heavy price for them.
These rolls had to be chilled 1]" deep, as there were grooves
turned in them for rolling bar iron, and when the grooves
After studygot worn out of true they were turned again.
ing the trouble over, I cast three more with good results,
and from that on there was no more trouble with them.
Melted iron, when poured inside of a chill, similar to a
roll or car- wheel chill, cools and forms a shell in a very short
time, the thickness of which will depend on the hardness
and temperature of the iron.
In small rolls and wheels
it is during the course of the first two or three minutes that
tlie checking or cracking generally takes place
for as soon
as melted iron commences to freeze, it starts to contract
more or less, and as the shell thus formed becomes cool, or
cast tliree at a heat.

one good one, and

I

;

half molten, it contracts, so that the contracting shell has
to stand, or hold in the pressure of the liquid iron inside.

Sliould the
will liave
:ind

mould not be dead

level,

the inside liquid metal

the most pressure at the lowest point of the

often cause this part to burst open.

A

shell,

cheek or crack

ncvor starts at the top part of a mouldjtut alwa^'s at the

bottom, and

you look

closely at one of these cracks

you
bottom and running up to
nothing.
In some cases you can see where the inside liquid
iron has flowed out, and partly filled up the crack.
I have often asked car-wheel moulders why it was they
cooled their iron to a certain temperature, and they would
answer Because it keeps the wheels from cracking. Some
if

will see it is the largest at the

:
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chilli;!)

(lays, wlioii

when asked

cast-ikon castings.

(hoy would liave Ihree or four wliocls crackcor,

was the matter, they would say that the
80 far as mixing the

wliat

meltcr did not mix his iron right.
ii-ou is

for

concerned,

it

will stand a deal of excuses

hut

;

it is

a

excuse for a moulder to put the blame on the inciter

])(i<ii-

liirec

or four bad wheels out of a heat of sixteen.

1

he would make a straight-edge that would reach
across the top and come down on to the turned level face of
the chill, and then level his flasks, instead of dumping them
think

if

any shape, the poor mclter would not get blamed so much
he does for cracked Avheels.
In making chilled rolls the temperature of the iron is as
important a point as it is in tlic manufacture of car-wheels.
The iron should be j^oured dull, for the duller the iron the
in

as

quicker

is

formed,

the outside shell

thereby offering

a

stronger resistance to the pressure of the inside liquid iron.

Of

course, the

off

the iron, for

moulder must use
if

his

judgment

in cooling

too dull the face of the chilled part will

be cold shut, and look dirty.

The

rolls

should be poured

quickly at the bottom neck and the gates cut, so as to whirl
the iron and keej)

the center and

all dirt in

away from the

face of the chill.*

When
feeding,

the mould is full and the iron seems to require
from the way the feeding head is made, do not put

in the feeding rod until the neck

When

you do put

it in,

don't

ram

it

is

about to freeze

down suddenly,

uj).

so as to

cause a pressure on the contracting shell, Avhich would be
liable to crack

it.

When

feeding, Avork the rod slowly.

In

Pittsburgh, a great center for the manufacture of chilled

they do not feed their rolls at all. The feeding
heads are made long, without a neck on them they are
made the full size of the wabblers, and then cut off in the
lathe.
In i)ouring the rolls the iron is taken from an air
furnace into a large ladle, and. after being cooled to the re-

rolls,

;

For a good plan

to gate

cliili rolls,

see p. 238, Vol. JI.

CHILLED CAST-IIIOK CASTINGS.
quired temperature, the iron
hiisins that are

made very

is
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poured into the moulds by
keep the

hirge, so as to be able to

As soon as the mould
pouring is stopped, and
then the balance of the feeding head is filled up with hot
Some of the
iron, carried in hand-ladles from the cupola.
large-sized rolls have feeder heads from three up to four feet
dirt out
is filled

and have the iron go in

fast.

to the top of the wabbler the

long cast on them.
the body of the

The heads

roll,

are

made

nearly the size of

from 3" or 4" above the top of the

wabbler up to the top of the head. As soon as the heads are
up with iron, they can then be covered with sand, and

filled

they will then feed the casting without any further handling.
It is better to

make

the chills hot by heating

them

in

the oven, the iron will lay closer and make a smoother casting against a hot chill than when poured against a cold
one.

By having
all

around.

the mould dead
Whenever there

level the pressure will be equal
is

a check or crack,

it is

caused

by unequal pressure of the confined liquid metal against the
and, whether some moulders believe it
contracting shell
beneficial or not, to have a chill mould level, when being
;

east,

tliej'

can but, upon studying the elements here advanced,

aekuovvledge that when a chilled casting checks or cracks, the
l)oint

which

is

thus cracked must have had the greatest auiouut

of pressure ui)0u

it,

and, although castings are well cast with

moulds not level, the worst cases would be less if the moulds
were leveled and many chilled castings that are lost through
checks or cracks, would be often saved.
Further in formation
on this subject, and plans for making chill roll flasks, will be
found on p. 234, Vol. II.
;

AIAhlN(i
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iULLKlJ CASTINGS SMOOTH.

MAKING CHILLED CASTINGS SMOOTH.
'I'o

iiKikc cliillcil castiii^^s

cold shut

i.sti

without having tliem streaked or

very ini])ortaiit I'eulure, and one

tliat lias

caused

a deal of trouble in certain classes of work, such as anvil or
die blocks, which arc usually cast with tlie chill lying hori-

When

zontally.

mould he

the moulder pours his

will start

easy, being afraid of spilling the iron or cutting

slow and

when the casting comes out, it will not
The excuse will be dull iron, or the
have a smooth
still,
or did ]iot hoist the crane when told
stand
not
did
men
"lie is a poor moulder who
to do so, or something else.
the runner; aud,

face.

cannot nuike a good excuse," is thought to be a good adage
among moulders, and I think it is, too; for there are some
moulders who would not sleep two nights in the week if they

thought their excuses were discredited. In point of fad, it
is more consoling to the mind to frame afi excuse than it is to
study the cause and find the fault is in our own ignorance.
Whenever a moulder has trouljle with his work, he should
study the cause before making the i)iecc the second time.

Any moulder who
in

folloAvs this

making good work, but

cause and

effect,

plan knows

in enabling

and the principles of

In studying a plyn for making

made

the runner

and gates large

used, the basin should be

made

runner have an iron cone plug
to close
lift

u[)

it

up

;

and,

this plug,

when the

and

flat
;

its

value, not only

him

to understand

his trade.

chilled faces smooth,

and

if

I

a crane ladle were

and the top of the
shown at W, ])age 1G3)

large,
(as

basin

is

about

full of iron,

in goes the iron with a rush, and

MAKING

CIIILLEI) CASTINCiS

SMOOTH.
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immediately covers over the fiice or surface of the chill with
a body sufficient to keep down any tendency of the iron to
boil, which is caused by hot iron coming in contact with
When iron is poured so as to run into the mould as
cold.
it first comes from the ladle, the bottom is covered slowly,
ana the casting is generally sure to look streaked and dirty
on the face.
There are blocks and dies cast flat tliat could be cast on a
slant, or perpendicularly, thus causing the iron as it is poured

on the face of the chill in a body. When
poured or run so that it immediately covers any section
of the chill that it strikes, there is very little danger of the
casting being cold shut or streaked, unless it should be caused
from using a new chill or one that has not been used for some

to cover or rise

iron

is

time, or from the effect of bad

always best to take

new

oil

chills, or

or too

much

of

it.

It is

those that have been lying

and pour some melted iron on or in them to heat them
This will burn off any rust or scale
before they are wanted.
When oil is used for rubthat may have collected on tliem.
bing the face of a chill it should be light and clear, and very
idle,

little

should be used.

When

too

much

oil,

or

when

black,

burns when the hot iron comes in contact
w'ith it, forming a heavy gas that will throw the iron back
from the face of the chill, and cause it to bubble and boil,
and to generate a dirty scum that will mix with the iron and
heavy

oil is

make the

used,

it

face of the casting look dirty.

for this purpose I use coal
best.

The

use of

oil

oil,

on the

as

it is

W^hcncver

I

use

oil

light, and, I think, the

chills is to preserve

them and

keep the hot iron from cementing or cutting into them. On
castings that the iron as it runs into the mould does not
strike the face of the chill, you will often get a smoother
face by not using any oil at all, provided the chill is in constant use.

The proper temperature

of the iron

when poured

will dc-

.MAKlN(i
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pcml on various

(

IllLLKlJ

circnmst;uici'8,

his jud^fiuoiit in this respfct.
((»

do

ill

many

CASTINCS SMOOTH.
aiicl

This

iiiouldeT

tlic

teinj)t'ratiirt'

Ufi;

instances with the cliecking or cracking of

castings, so that in

pouring them with

liot iron,

smooth face may be
of losing the casting from checking will
pros])ect of getting a

creased.

must

has imich
while the

better, the
l)e

danger

materially in-

In the instance of lieavy castings, there

is

also a

liability that the iron, if too hot, will eat into the face of the
chill

and unite

it

to the casting.

SPLITTING PULLEYS

AND OTHER

CASTINGS.
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SPLITTING PULLEYS AND OTHER
CASTINGS.
It

often necessary to cast pulleys,

is

wlieels, etc., whole,

and

S2)]it

them

gear-wheels,

fly-

in halves after casting,

m

handling or fastening to a shaft. The
been a success,
from the effects of which both moulders and machinists
There are .-several ways of splitting
have been annoyed.
such castings, and wliat would be good for one style would
I have seen wrought-iron plates set in
not do for another.
the mould to split heavy and light castings, and although
the plates were painted with blacking, coal-tar, oil, or rosin,
the iron would eat into them, so that in trying to split the
for convenience

splitting of snch castings has not always

casting

it

it.

for such castings,
if

it is

tiiat

would take much time and
found to work successfully
use two plates instead of one, and

would be broken, or

labor to split

A

jilan

was to

it

tliat I

preferable to have the plates stick to the casting, so

in fitting together

loose i)lates,

it

it will

not be necessary to handle

Avonld be better not to paint

them

at

all.

If

thought the iron will not adhere to the plates, holes
may be drilled nearly through them, from the sides against
wliich the iron will run
or the holes may be drilled quite
it is

;

through,

taken that they do not come opposite
each other in the two plates.
This plan will make a sure
thing of splitting a casting without any trouble, and when
if

the casting

same

care

is

placed together again,

circle or

without

is

shape that

ajiy fitting

it

was before

will generally be the

it was divided, and
on the part of the machinist. In using
it
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si'LiTTiNc;

I'l

I,I,l;^s

and

oiiiMi castincs.

tlu'sc plates, if tlio Ciistiii<( rocjuircs

there

he troiihle caused

niifjlit

tractioM

could

]je

it'

;

they are

used

l)y

l»y

re<|iiiir(l to

having the

(licni to lie

very lnn^%

their expansion

and

coji-

be over two feet long, they

made

j)lates

in

8hort f-ectione,

For some elaeses of svork castiron ])lates, made the required shape and size, might he preferred, as the iron will adhere to them hetter, and be less
There are moulds in which tlie
liable to show the joint.

so as to he set into a mould.

In
double plates cannot be made to stand up together.
such cases the two jjlates may be fastened together with two
small rivets near their ends, so that

they can be easily

represents the jilan and

The accompanying cut

opened.

and shows a good way of using
so that when put together
There are very few jobs
there will be no fitting required.
that the foundry man dislikes more than splitting jjullcys
from Avhole patterns. Whether they are maile from a draw
>sot many
or a sjdit pattern makes very little difference.
years back it was thought a great favor to get a jnilley cast
Tsowadays they are ordered the same as other
in halves.
castings, and, as a rule, they are expected at the same ]iriceas

elevation of a split pulley,

cores for splitting a casting,

plain pulleys, although

them.
s])lit

I

have said to

it

takes about

parties,

"I

patterns, just the size you

t

wice as long to

make

can show you some nice

want every way," and

their

answer would be, " 0, I guess you had Itetter make them
from the whole pattern, and split them, as it will save me
time in planing and fitting." Of course the result would
be tliey must be made as wanted, or the custom of the parthe foundry.

ties lost to

Having

split

pulleys in almost

think the plan as herewith shown to be good.
The hub of the pulley shows a lug, X, X, on each side. A
core from J" to '^" thick cuts through the top and l)ottom.
The iron at the edges of the core should be of a thickness
to crack open easily, and still have bearing enough to hold

every way,

I

SPLITTING PULLEYS
the joints strong

when

CASTINGS.
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bolted together to he turned and

There are two

bored out.

AKD OTHER

styles of lugs, or ears,

shown on

the rim for bolting
the halves together.

The round,

separate

lugs B, B, are

made

in a core box,

and

when ramming up
the pullc}', set the

dry sand lug core
against the pattern,

and ram them up.

The opposite lug is
made with a piece
of pattern with core

print on the bottom,
to set in the long,
core, as

flat

at D.

core

run

shown

This splitting

D is sometimes
half-way

into

the rim of the pulley, in

the form of

a sharp V

;

Tliis latter

this will

form

make the

of lug

is

splitting of the

In splitting these pulleys the job

is

machinist, and I think the best plan

turned out,

after finishing.

easier.

generally left to the

to sj^lit them open
marks can then be
and a truer pulley made than by splitting
is

before boring or turning, as the chisel
all

rim

used for light and heavy pulleys.

STKAI(;iITi;MX<i
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STRAIGHTENING CROOKED CASTINGS.
••

\\

iiKii

way

will

my

To answer

often asked.

would be a very haid

casting go ?"

is

a question that

is

this question correctly every time

The moulder may

task.

Ijc

very well

versed in the cooling and contraction of castings, but some-

times a complicated piece will come along that will puzzle

In some castings the sooner some of the parts are

him.

cooled the less liability there

while again

is

of the casting being crooked,

tliere are others that require to

be cooled from

some certain temperature.
There are two reasons for castings warping.

The

first is

ill-proi)ortioned thickness; the second, the allowing of

parts to cool before others.

be added,

viz.,

some

these a third reason might

the quality of the iron.

perhai)S, the chief cause for

TJie

To

warped

Bad proportion

is,

castings.

two sketches illustrate the straightening of a crooked
and also how gates and runners often make castings

casting,

crooked.

Castings for house work give trouble from wari)ing, as
they are generally light and long. When tlie thickness of
metal in a column is not equal, the thin side will generally
cool first, and draw the thicker side toward it, thereby mak-

ing the thin side of the column concave and the thick side
convex.

And

often draw

it

the thick side being the last to cool, will

back, thereby leaving the casting,

concave on the thick
is

often enough to

side.

make

when

cold,

A

variation of -f\" in thickness
a column crooked. "When care is

not taken to have the thickness equal and the core well

STRAIGHTENING CROOKED CASTINGS.
anchored, crooked columns

made

may

be looked

for.
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Cores that

and then pasted together,
should always be calipered before setting the bottom chapare

to see

lets,

half-core boxes,

in

they

if

Should
the core be found to

are

round.

be

flat

or

out

round, the difference
should

divided

be

m

of

o[TI

between the top and
bottom chaplets.

Moulders

will

sometimes set a flat
core on the bottom
allowing for

prints,

no

and

variation,

when the cope
on there
hajis,

is

set

will be, per-

more

tliickness

on the cope
than on the bottom
of iron

If questioned

side.

about this by the
foreman, they will
answer that the core-

maker should have
made his core round
instead of
is

all

flat.

This

true enough

but as

it

is

;

a well-

known fact that

very

few cores arc pasted
together so as to be exactly round, like a core that

up with loam

or green sand, the

is swept
moulder should always
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i;i>

ami

pitilcni,

llic

CASTINGS.
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ohaplots

llic

accHirdingly.

There are

many

also

and
from liaviii<^ llaiif!:e.«
of stri'ngthening them and saving

liouse-castings, such as lintels

oriiaincnta] work, (hat are tronhlcsonie

and

rihs, for tlie ])iir])0se

main

iioii in tlic

eitlier lliinner

only be told

how

The same shaped

main

casting.

It

can

;

that

is,

no general rule can be

flange or rib attached to dilferent-

proportioned castings will not

same

llanges or ribs arc usually

a flange or rib will draw a casting in the

case of a special pattern
given.

The

casting.

or thicker tinui the

make

the castings

all

draw

in

mainly flanges and ril)S
that are the cause of many castings bending into all kind of
shapes, we must not lose sight of the fact that the main
casting is just as mucli responsible.
Either (the flanges
and ribs or the main casting) could generally be cast se]>atlie

rately

direction.

and come

Altliougli

In

straight.

it is

all

castings does not require cooling.

cases the thick side of

Sometimes columns can

be made thicker on the cope side, and tliis thickness be the
means of preventing the casting from being crooked, in the
bottom the iron is there the closest grained and soundest,
while the upper surface
all

is

more porous and contains most

the dirt, which allows the heat to escape

the cope covering of saiul offering but

little

much

faster,

resistance to

it.

The cope

surface of a casting generally cools the fastest,

especially

when the copes are shallow. Before endeavoring
we should consider the greater amount of

to cool a casting,

heat lost by the upjjer portion than

About

all

lost

by the bottom part.
tlie cooling of ill-

that can be said as regards

proportioned castings, to keep them straight, is cool the
thick ])art and keep the thijipart hot, so as to hare the same
:

temperature in each portion.
temi)eraturc, their contraction

castings that

it

is

Keeping
Avill

all

same
There are
as to keep

parts of the

be uniform.

almost impossil)le to cool so

STRAIGHTENIKG CROOKED CASTINGS.
straight,

on account of their

we by good management do

them crack sooner

ill

so,

i)roportions

we run the

or later, as there

is

;
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and should

risk of having

sure to be a strain

somewhere, because a thin body of iron will contract in
•cooling more than a thick body.
With castings in which a strong artificial cooling treat-

ment has to be resorted to, to make them come straight, it
is best when possilile to have the pattern made crooked to
compensate for the warping when cooling. This is very
often done in the case of castings that always warp one way.

But there

are castings in

because they twist into

which

all

this

kind of

would be impossible,

shajies,

one day being

one way and the next day some other shape, and so on.
About the best thing that can be done with such castings is

make them

to

iron

of iron, of the least possible contraction.

If

that 'had no shrinkage qualities,

we

could be had

would not be troubled much with crooked castings.
Weighting down the ends or the middle of long, heavy,
or light castings, is very often done to keep them straight.
Sometimes the weights are sufficient to hold the casting
straight without having to resort to any cooling process,
and again it is necessary to w^eight them down and cool
them as well. It is sometimes better, when possible, to
weight a casting down than to try to straighten it by cooling.
I have seen long awning castings go so crooked that
it was necessary to take them out of the mould, lay each
end on some pig iron and weight down the middle so as to
bend it down more than an inch below a straight line, the
bending being done the reverse of the way that it naturally
crooked or warped. This was done as soon as possible after
the casting was poured, so as to bend it while red hot.
When the castings had cooled and the weights were taken
they came up straight.
Often moulders will weight down the ends of a casting,

off

STlCAKIiniiNlNU CiiUOKKD
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and sliovol tlio sand from tho top in the niiddlo in order to
keep the ends of tlie ca.sliiig from coming up. Tlii.s is
wrong, for hv conliiii^r tiic middle on the toj) side this jtart
is contracted <piici<er than the under side, which will naturemls to come up

ally cause the

enough

them down.

if

the weights are not heavy

moulder is trying to
would look nutre as it
he understood what he was doing to dig underneath the
middle of the casting so as to cool it, which, by causing the
hold

to hold

down

If the

the ends of his casting,

castings to contract there, will

it

liel])

working against them.
If the under side cannot be got
put on more weights, and instead

the weigiits instead of

at, it

would be better

to

middle on
with
sand,
so
as
to keep it
over
it
well
covered
leave
top,
It should always be remembered, that removing the
hot.
sand from any part of a hot casting cools it and that coolof cooling the

;

ing any portion of a hot casting causes it to contract the
Also that before one side can contract faster than
faster.
another, there must be a crook or bend in the casting, this
l)end being

made while some }>art of the
The i)art tluit cools lirst

than another.

casting

is

hotter

in eiiual-propor-

tioned castings will generally keep the casting in the shape
it

was bent when hot.
It is

not always that a moulder will succeed in straightenlie may, when he gets it
it is cold.

ing a casting before

it is crooked, and while there is
by dampening the rounding side or
This treatment resurface with cold water, straighten it.
quires care, especially if the casting is so hot that you can-

out of the sand, see that
yet a little heat in

it,

not bear your hands on it. The action of the water is
sometimes visible as soon as it is applied, and if care is not
taken, the casting will be bent the other way, in which
case, if there is heat enough left, it may be wet on the other
side to bring

it

back.

STRAIGHTENING CROOKED CASTINGS.
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After castings are entirely cold, and are then found to be
may often be straightened by "pening" with

crooked, they

middle with a wood and
and weighting down the ends.
The cut on p. 283 shows how this is generally done. The
crooked casting is rested on two iron bearings, E, E, high
enough to give a good chance to build a wood fire underneath.
There arc then wooden or iron guide-blocks, P, P,
a

hammer,

charcoal

or by heating the

fire,

set to allow the

ends of the casting, when

ened, to be bent

down the proper

the weights are taken

middle

much

is

as

made red

it is

off, it

will be

to

hot,

crooked

;

be bent 1^", and after

being straight-

the ends will spring up, leaving

off,

It will generally

the casting straight.

it is

distance, so that, after

bend

it

be necessary,

down about

if

the

twice as

is, if it is f" crooked, it should
cold and the weights are taken

that
it is

about straight.

This

is

done by adjusting the

blocks P, P, so that the weights will bend the ends

down

just as far as required.

In straightening castings in this way there is no cooling
;
the casting is simply bent, while
red hot in the center, by the weights.
The casting must be red hot, and be bent more than
or contraction involved

sufficient to straighten

A

wood

it,

as explained.

kept underneath, and a charcoal fire is
made on top of the casting, so as to have it surrounded
fire

is

by a strong fire.
Often castings can be made straight by 'Opening" the
The hammering
hollow side with a hammer, as shown.
compresses and lengthens the part that is hammered, expanding the surface of the iron, whicli lowers the ends.
A solid iron block should always be used to rest the portion of the casting under the hammer, and the hammer
should have a good, flat "pene." The hammering should
be done gradually over the surface.
Steady hammering on
entirely
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one spot and then on an<illi»r ln'caks the skin or .surface of
the iron, or piThaps worse, will break the casting in j)ieccs.
The h»\ver cut shows how j^ates and runners sometimes
draw eastinLTs crooked. 'I'liis eastin;^ was a long, toothed
I'aek,

the teeth

hein^ small.

'I'he

easting

was gated as

shown (sometimes such castings are run from one end, hy
liaving tlie niouM set on an incline), ami when it was taken
out of the sand

it

was

lient sideways.

'J'liis

was caused by

the gates and runner being lighter than the casting, and in

cooling and contracting the (piickest, they draw the casting
crooked.

To remedy
both

this in the next casting, gates were

sides, as at

caused an equal
casting.

The

Jl,
])ull

X,

instead of

on each

snudl gates,

side,

2, 3, 4,

on one side

made on

only.

This

thereby making a straight

and

5, at

the ends, would

generally he broken from the castings by their

more

ra})id

contraction.

There is hardly a foundry that has not been at some time
troubled by castings breaking or warping, and it is frequently troublesome to lind the cause, and a remedy.
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Cast iron is obtained from ores smelted in blast furnaces.
The quality and grade of the iron produced depends upon
the nature of the ores and fluxes used, also whether

hot or cold

them.

and what

blast,

The same

class of fuel

class of ores will

is

it is

used to smelt

produce different grades
and fluxes the fluxes

of iron by varying the charges of fuel

;

are used to assist the melting of the iron,

and to separate the
earthy or non-metallic matter from the ores, which is run
off in the form of a slag, similar to that which runs out of a
cupola when large heats are run or dirty iron used.
The slag from a blast furnace generally contains more or
less iron, and a well-managed and good working furnace
is one that produces the grade of iron intended, and extracts
all the iron possible from the ore.
Some ores contain more iron than others about the lowest
percentage of iron ore used is sixteen per cent., and about the
highest percentage of iron said to be produced from ore is
;

seventy per cent.
Silex, lime,

ores;

some

and clay are more or

ores contain so

and again one ore

"Any

will

lie

much

less

— Osborn.

The percentage and

itself,

used to flux another.

substance which promotes the

called a flux"

combined with iron

that the ore will flux

class of fluxes

vielti?iff

of ariother

is

used depends upon the

composition of the ores.
Silicon, sulphur,

phosphorus, and manganese are bodies

that exist in the ores as in the cast iron, but the same per-

13
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cc'iita^'c (M)iitiiiiu'(]

llic

ill

ore duvs nut

exi.sL in

the ^aailes of

iron obtuinod from tliein.

The

niiinarjcr of

si

l»hust

furnace will i^ometimes cause tho

coni|iosition of ores to be entirely changeil

his niani])ula-

Ity

and smelting them.
For a manager to
olitain the grade of iron wanted, ti ])ractical knowledge
obtained from experience and from theehemical composition
of the ores, fluxes, and fuels used is necessary.
of thargiiij^

tion

The

fuels used to smelt ores arc charcoal, anthracite coal,

l)ituminoas coal, and coke.

Charcoal makes tbe best iron
from sulphur, and other impurities which
always exist more or less in coal and coke the jihosphorus
in ijon is often largely obtained from the limestone used to
because

it is

freer

;

ilux the ores.

and the manganese

Silicon

The carbon

the ores.

used to smelt

tain

it

with.

as

much

percentage of

as

The carbon

in

gray iron

in

mostly

is

and the iron may con-

three or four percent,

grajihite

obtained from

obtained from the fuel

is

the form of a graphite,

in

all

in iron ore are

in iron

of

gray iron will

it.

make

A
it

large

very

the presence of some hardening substance, such as sulphur, which, if not strong in the
unless

3oft,

may

l)ig,

Ijc

made hard by

derived fnjni poor fuel or sera[)

in a

cupola.

AMiite iron contains carbon in a different state from gray
it is called comhincd carbon, in which
hardens the iron. The grai)hitc carbon in gray iron
can have a large percentage made combined carlion, as in
Avhite iron by casting it on a cliill or suddenly cooling it.

In white iron

iron.

form

By

it

this action the carbon,

which in melted iron is in the
have time t(^ se})arate in the

state of combination, does not

form of graphite.
Silicon,

purities

suliihur,

found

and manganese are imwhich more or less destroy the

phosphorus,

in cast iron,

strength of the iron by

making

it

hard or

brittle.

Silicon
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greatly increases the fluidity of iron,* thereby

good iron

to

run

making

it

light or thin castings, but for castings re-

quiring great strength, silicon

may he

containing sulphur

is

undesirable.

While iron

strong, phosphorus will always

be an clement of weakness.

Cold blast iron is said to contain less sulphur and phosphorus than hot blast, but at the present day this is a disCharcoal is the only fuel now generally used
puted point.
with cold blast
with hot

anthracite coal and

;

and

blast,

coke being blown

also charcoal, for the purpose of saving

and obtaining a larger percentage of iron from the

fuel
ores.

White
bad

iron

sometimes produced by improper charging,

is

furnace failing to work as

fuel, or a

it

should.

To

obtain gray iron requires the most favorable conditions and

management. Gray iron passes from the solid to a liquid
more readily than white iron. White iron becomes
soft and jiasty before becoming liquid.
White iron contains
but little strength, a No. 1 gray iron made from anthracite
or coke furnaces is generally a soft, open-grained iron, and
state far

used to

but

it

make

thin, light castings

;

it

has not

possesses great softening qualities,

advantageous use of

it

much

strength,

which permits an

mixed with scrap or harder grades of

iron.

A No.

2 iron

is

harder, stronger, and closer grained than

a No. 1 iron.

No. 3
while

is still

harder than No.

its color is

2,

and possesses

less strength,

gray inclining to white.

Nos. 4 and 5 are mottled irons, which are made from a
mixture of gray and white irons.
No. 6 is white iron, possessed with little strength, and very
* Silicon
in

is

also a

combined carbon.

good softener of iron, especially for grades high
See bottom of p. oOO.

CA.Sl

2'J2

si'Moiii

iisi'tl

cxci'pt U)

IIKJN.

mix with soflrr grades uf

iron

in

:i

I'uiintli y.

A

2s't).

It

is

iron

1

charcoal irou blioukl be a very stroug inm.

not always safe to rely

(when broken)

in the cui)ola

its

ii])on

the a])pearaiice

as to its (jiiaJitics, for

nature

will

when

it

is

(»f

j»ig

melted

often change, so as to return

an entirely different grade of iron. The best -way to tell the
merits of pig iron is by melting il.
To judge of tlie merits
of iron Avhen in a li(juid or solid form, requires study and
experience ; hard iron, wlien running out of a cupola, causes

numerous sparks

to fly in all directions

;

-when in the ladle

the surface presents an unbroken, close a]>])earance, and

if

and devoid of life.
A Xo. 1 iron in running displays no sparks, and when in
the ladle its surface presents a lively, broken api)earance of
tine-colored undulatory movements.
No. 2 and No. 3
the surface

is

disturbed

it

acts sluggish

present a similar a])pearanee, only to a
iron becomes closer.

less

degree as the

A

piece of iron when broken, if good and strong, should
present a medium-sized grain, of a lustrous dark gray color,
fracture sharp to the touch, and close, compact texture.

A

grain either very large or Aery small, a dull, earthy
aspect and loose texture, indicates a poor grade of iron.

The

color of iron

is

generally lighter as the grain becomes

closer.

Strong irons are inclined

to ]iardne?>s,

weak

irons to soft-

ness, in [)roducing castings.

Cast iron melts at from 2,000° up to 3,000^, and will jn-oduce better iron when melted at a high temperature than
at a low one.
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MIXING AND MELTING IRON.
To

be able to mix and melt irons that will answer for such

castings as cylinder rolls, dies, ])ulleys, etc., a series of

ma-

many foundry managers

will

nipulations are given that to

be far more instructive than an elaborate chemical analysis
Twenty-five or thirty years ago pig iron was not
of iron.
so easily procured as at the present day ; much of the iron

used was imported, and what few brands of iron were in the
market were generally well known. At the present day,
however, we find the home production so large that it would
occupy pages to even mention the different kinds, and the
importations are so small that we seldom hear of any. Most
Hence an
all American foundries now use different brands.
attempt to give the names of the brands used would help the

mixer or melter

much

less

than the plan herein adopted.

Different grades of iron have a higher or a lower temperature

which they Avill melt. A hard iron will generally melt
than a soft iron.
Pig iron requires a higher temperature to melt it as fast as a piece of old scrap iron of the same
size.
Pig iron generally melts at the ends of the jiig first,
for the sand and scale on them hinders the body of the pig
from melting and light iron will melt before heavy. When
at

faster

;

charging iron, the heaviest pieces should be put in during
the first part of the heat.
For cupolas under 30" inside
diameter, heavy pieces of iron should not be charged, as
they are more or less liable to choke the cupola.

In cupolas
ranging from 30" upwards, large lumps of scrap iron that
cannot be broken are very often melted
I have charged
;

y.)

MIMNii AM» M

I

pic'CTS

ranging

froiii

lUU

nu'lt lieavy })it'ccs if

(()

bodii's require

\\[)

1

.N»;

1K()\.

l»iiL it id not economy
can be broken, for snch largo
more fuel to melt llieni.
In

to 1,000',

tliey

use of

ilie

1.1.1

should be evenly distributed over the fuel,
and made level, so as to receive the charge of fuel on

charging iron

the

of

toj)

it

The

it.

efifecting the

(incstion of

close or

couilni.sliun of coal or

blast, is discussed

on

top smooth

having no sand on

face,

p.

coke

open ciiarging
liy

in

the pressinx' of

In charging pig iron, the

308, Vol. II.

it,

should be the side to

be placed next to the surface of the fuel, since, by so doing,
the heat

Avill

reach

Long

more readily.

it

scrap iron, should be used as

])ieces of pig, also

as possible, es})ccially

little

in the smaller-sized cui)olas, for they are apt to

hang them

In melting irons of different grades during the same
heat, there is danger of getting them mixed, uidess the greatup.

and judgment arc used. Sometimes they Avill
mixed because of the method the melter has of charging,
some men, when shoveling in coke or coal, will stand back
seven or eight feet from the charging door, in order to avoiti
the heat. The fuel strikes the farthest side of the cupola, and
est of care

get

lodges on the side nearest to him, so that instead of the
fuel being level, it is banked up against one side ; the iron
is

now thrown

in,

and

it

rolls to

the iron on the opposite side.
in this

manner very

often.

the lowest side

;

thus

on one side ; and of
There are cupolas charged
The foreman will complain

the largest percentage of the fuel

is

to his melter because the cupola melts so slowly, or because
it is

do

;

choked before
or

when

it

has melted half the iron

it

should

the castings come out, because they are

hartl,

uneven charging of
fuel and iron will always cause trouble, and to many it may
appear a very i)rofound ]iroblem to solve, when, in reality,
it is only the
lack of judgment and a little common
or not of the grade wanted

sense.

;

for any

;
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SHOT IRON, OR BURNT IRON
is

a class of iron that foundrymen dislike to have anything

on account of its mixing in and contaminating
Shot iron will sometimes cause hard spots in
castings, it also causes them to crack, and very often five or six
hundred would make a sixty hundred heat of soft iron so
hard that half of the castings would be condemned.
Shops
that can use nothing but very soft iron in their castings
to do

v/itli,

other irons.

generally

liaA^e

some shops that
out

all

trouble to get rid of shot iron

not bother vatli

av ill

it

at all

the iron they can from the cinder, and

;

;

they

let

there are
will

pick

the rest go

it has often been a qtiestion in my mind whether they
were not as well off as those that paid help to screen the
cinders, and used the shot iron at the expense of making
bad castings. I have tried in many ways to use shot iron so
as not to spoil good soft iron, and about the best plan is to

and

make

a separate heat of

for coarse work, or

pour

it,

it

or melt it at the last of a heat
iuto " pigs," which can then be

used to mix in with good pigs in future heats

form

it

should be used with caution.*

res[)ccts,

i«

concerned.

Burnt

;

but in any

iron, in

some

Uke shot iron, so far as making bad work is
Burnt iron will make more slag than any iron,

and cause a cupola to choke quicker. There are degrees in
burnt iron, some are worse to deal with than others; but with
shot irons it is all about alike.
Burnt iron should only be
used in small quantities at a time, unless a lot of sash
weights, etc., are to be made, then a heat can be

made

of

nothing but burnt iron, and the cupola run until your
ladles and cupola are all choked, if one desires to do so.
In melting ordinary mixtures of iron, such as that used
for

common

castings, there

is

seldom trouble caused from

the different kinds of scrap or pig not giving the quality

wanted, when shot or burnt iron is left out, and the
melter charges the iron and fuel as it should be done.
* In either case

and scrap.

it is

of course charged,

mixed

witli

more or

less pig
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IRON MIXTURES.
Wiri'^N'

a foundry receives a pattern tliey receive instnic-

One

tions as to the grade of iron required in the casting.

may

desire a

good

soft in^n, anotlier a very strong iron, <»ra

very hard iron, or perhaps desire it chilled.
These four
elements comprise the requirements for s])ecial mixture.

When

a cheap iron

is

desired, the castings arc generally

made of Avhat is called a common mix, and in such cases
may be even too commox.
Common mixtures are generally made of one third No.
and two thirds common

soft pig,

it

1

scrap.

Castings that need to be soft, as pulleys and thin castings,
arc generally

made

of

No.

the softest

pig

1

obtained, and then mixed with half good
Jf all pig iron

iron.*

is

By mixing two brands

to obtain

any grade of castings from

two brands of

of

No.

1 pig,

jiig, it is

is

in fact,

pig, as it results in a better iron.

used than in the Western States.
all

be

.scrap

best to use at

the Eastern and Middle States more pig iron and
use almost

can

used, as a rule, softer casting will be

obtained.

least

tliat

machinery

A

great

less

many

pig iron in their mixtures, which plan

In

scrap
places
is

not

good in many cases, for a fair percentage of good scraj)
mixed with pig iron will often make a cleaner and stronger
casting.
To obtain a very soft iron it is sometimes advisalde to use nothing but pig, selecting from two brands
the openest pig that can be found.
iron

and

;

it

is

at the

Soft iron

is

not a strong

a very hard matter to obtain a very soft casting

same time a strong one.
*Sec bolloiu

of pp.

One

2'Jl, ;J00.

of the best irons
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manufactured which accomplishes this end is the Hanging
Eock iron, manufactured along the Ohio Eiver; No. 1 Scotch
When it is desirable
pig is a good iron to use as a softener.
to use up scrap or No. 2 and No. 3 pig, 100 pounds of No. 1
Scotch and 400 pounds of either will make a stronger mixture than

if

equal jiroportions of each are used.

Nos. 1

weak iron, and if
used alone the castings would be porous and unclean when
There is American Scotch i^ig as well as
finished up.

and 2 of Scotch pig

are generally a very

foreign.*

For castings requiring strength Avhen all pig is used, it is
mix a No. 1 of one kind with a No. 2 of another.
There are three classes of pig iron named by furnace manthe red short, the cold short, and the neutral iron.
agers
The red short is an iron that has no strength when red hot,
the cold short is one that has no strength Avhen cold, a neutral iron is made by mixing the red and cold short irons together
and, naturally, tliC neutral iron makes the best
castings.
When mixing irons of two or three distinct grades,
to make a casting which is to stand great pressure or strain,
or to have a spotless finish, it is a good jilan to melt the
mixture and pour it into some pig beds then, if the mixture
gives the grade desired, remelt the pigs and pour the casting.
This is a good plan also for some special cylinder,
roll, or die castings, where a mixture of distinct grades is
used, such as No. 1 charcoal and No. 1 anthracite or coke,
car-wheel scrap, and a percentage of white iron or steel.
Whenever white iron or steel is to be mixed with soft iron,
the process is troublesome, for they will not mix well together; but by twice melting, the union is made more compact and the result cleaner.
One thing that should not be

best to

—

;

;

lost sight of in

remelted it is

remelting iron

When making
* Silvery iron

is,

that every time iron

is

made harder.
chilled castings a strong iron should be

is

now,

in

a softener, and the

same

gives excellent results.

conjunction with Scotch iron, being used as

IKON .MIXTURES.
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used, as
tlic

eliillin;f

tlio

of any iron will

weaken

grain of iron the deejiir will the

No,

liencc a

1

open-grained

iron can

Charcoal irons arc generally used

in

it

eastin^,'

seld<»ni

making

the closer

;

be chilled,
be chilled.

chilled castings

on account of their

su}terior strength.
For castings tliat are
deep or made very liard, white iron, and
sometimes steel, is melted in with llie charcoal irons. Wliite
iron makes a easting weak and luittlc, ami to what rxttiit
steel makes a casting stronger is a disputed [loiiil, luii U)
harden softer irons steel is effective.

to be chilled very

For heavy castings, designed to staml strains and friction,
one third Xo. 1 charcoal and two thirds mottled would
answer. Mottled iron is generally a strong and close-grained
In mixing hard gi'ades of iron, requiring finishing,
open-grained and close-grained iron should not be mixed toiron.

gether, for

it is ai)t

ing.

The following

noted

:

to

show an uneven grain

rcceii)ts

in the finish-

have been used for the castings

LOCOMOTIVE CYMXDERS.
2,600 pounds of car-wheel scrap,

GOO

"

soft pig.

These cylinders would be so hard that the edges
and fins would often be chilled; the casting, when cleaned,
weighed about 2,400 i)ounds.

MARINE AND STATIONARY CYLINDERS.
First—

One

half No. 1 charcoal,

'*

—

good machiner}' scrap.

Second

One

third car-wheel

"
"

scra]>,

good machinery scrap,
No. 1 soft pig.

:
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ROLLING MILL ROLLS.

Some

places

For small

make

rolls,

their rolls out of car-wheel scrap only.

however,

if

the rims of the car-wheels are

not chilled over f ", and the middle and hub appear tolerably soft and not mottled, the iron would be the right grade.
The wheels selected to make rolls over 14" in diameter

should be the thickest chilled ones, and the
often

have the edges and

made

rolls so

fins chilled.

One half car- wheel scrap.
One quarter No. 1 charcoal,
"
*'
No. 2
This

is also

a mixture used for

making

rolls,

and the

wheels should be selected for the small and large

car-

rolls as

above noted.

Mixture used for making small chilled rolls, which were
would be of no use

desired chilled 1|", otherwise they

:

1,300 pounds of old car- wheels,

"
"

100
300

No.

1 charcoal,

steel rail butts.

Mixture used for making kettles which had to stand a
red-hot heat

and

all

the time, so that the iron had to be strong

close

1,300 pounds of No. 1 charcoal pig,

800
700

"
"

old car- wheel scrap,
good machinery scrap.

Mixture used to make castings
all

chilled,

which are moulded

together in sand, the castings being required to stand

friction

and no strain

:

300
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ixjiinds

"

100

''

'*

100

ul'

white iron,

plow points,
No.
charcoal,
Ji

car-wlu'cl scrap.

PULLEY MIXTUIJES.
Iron for making pulloys shoiihl have as

little shrinkage
would be a hard matter to give the
exact proportions of iron to be mixed for them, as the thick-

about

it

as possible.

It

ness of the rims and the quality of the iron

is what such
For thin ])ulleys the iron cannot
be mixed too soft, sometimes it is best to select the openest
pigs from two brands of a No. 1, and again two thirds of
No. 1 and one third good scrap work well. For rims over
f " thick, often pulleys are easily turned uj), if the mixture
is of equal ])roportions of No. 1 and good scrap.*

mixtures depend ujjon.

SASH-WEIGHT MIXTURE.

Two

thirds scrap tin,

One third stove plate scrap.
This mixture, when melted, made white iron.

The few mixtures given show how special grades can l)e
made or changed. To mix the above iron for machinery
castings, these mixtures, except the sash-weights, are generally costly,

and always demand an increase in the price of

castings.

A

high silicon and low combined carbon pig iron, known as
grades of i>ig and
is found good to mix with Xo.
scrap iron for producing soft castings. ///;//* f<illc<iii phj uin.st be used
*

"silvery iron,"

cartfidly, as

it is

1

a weakener of

iron.
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ODD WAYS OF MELTING
There

is

probably as

much

of melting iron as there is in
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reason for changes in the plan

moulding jobbing work. Melt-

sometimes get nervous at being ordered to charge
many different ways as there are days
in the week.
A foreman that understands his business very
seldom lays out a system, or a table of charges, for his melter
to follow day after day, in a regular jobbing shop. The foreman may have various reasons for wanting his melter to
make all these changes. To-day he may want the cupola to
melt extra fast during the first of the heat, and slowly after
some heavy casting is poured, in order to have melted iron to
feed with. To-morrow, seeing that some moulder will not
ers will

up

their cupola in as

get

ready

in

season,

this

order

may

be

reversed.

As

he does not want to keep his men late when it can be
avoided, he orders the cupola charged, so that the men having small work can be pouring off while the large casting

is

This casting, that, perhaps, weighs five
tons, may not be thick in any of its parts, so as to require
much feeding, and the bottom can be dropped soon after it
is poured.
In this way the only moulders kept late are the
ones that were going to keep the whole shop's crew behind,
which, for a shop that pays overtime, would be expensive,
and, in any case, is not pleasant for the men.
being got ready.

On some
of

days the shop floor

work that

be covered with a class

better for being poured with dull iron,

the next day the
iron.

may

and
work may be such as to require very hot
Again, there will be heavy and light castings, requiris
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of iron
and to eoiniilieate
an observing man, will hoc that the
hraml of iron is not of lie sajne grade as the last ear loail.
All of tlie above causes, to which could be added quality of
iii<^

entirely

matters

tlie

flin'ereiil

foreman,

f];r;i(les

;

if

t

fuel,

sometimes nuike a thouglitful foreman think of a string

tied full of knots.
I will try

may
new

and show in

this,

two of

tlie

many

plans

be adopted to meet different conditions that
to some.

One

is

tliat

may

for melting special grades of iron,

be

and

the other to retain the bed in a cupola after melting a heat
for a break-down job, or for a piece of casting that

is

wanted

in a hurry.
I worked once in a rolling mill company's foundry, and
sometimes when everything was about poured off, there could
in the distance be seen some one of the managers running
towards the foundry as if he meant business.
Our ignorance of the cause of his haste would soon be enlightened by
seeing a team, or some men bringing a pattern.
This pattern
would be given to some co7n2)ctcnt moulder, and two or three
reliable moulders would be retained to help him.
By this
time all the moulds arc poured otT and the cui)ola man has
received instruction not to drop the bottom, but to prepare
it to melt iron again in the course of three or four hours.
The way to do this is as follows Leave the blast on until
you are sure all the iron in the cupola is melted, and instead
of dropping the bottom knock out the front breast, and with
a bent hook pull out all the clinkcring coke or coal and iron
:

cinder that can be

felt or seen.

Then

fill

up the

breast hole

with loose sand, and every five or ten minutes take away the
sand and pull out again whatever clinkers or iron cinders will

have formed, repeating the o]ieration for the first half hour or
so, or until you are sure that all the droppings of iron and clinkers are jjulled out.

After

this,

sufficiently often to clean the

every half hour or so will

bottom

out.

l»e

The stopping up
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is done
from Ijurning away, and also to keep the
clinkers and droppings of iron from being chilled with tlie

of the breast every time the clinkers are cleaned out
to prevent the fuel

air.

After the cupola

is

well cleaned out, there should be

fuel shoveled in, so as to freshen

up and keep the

fire

some

in good

burning condition. When the moulders have their mould
or moulds about ready, then make up the breast as usual,
and shovel in the fuel for a bed, the same height as for a
After it gets to burning, charge up the irou
wanted, put on the blast, and you will soon have your curegular heat.

pola melting iron again.
iron

is

The

first

two or three hundred

of

generally dull, and sometimes will have to be poured

into a pig bed.

After this the iron will come hot enough

for ordinary castings.

The question of how large a heat a cupola run in this way
would melt could not be better answered than by the following One morning early, two or three men were called upon
to mould up a piece of machinery for a repair job. The melter
and helpers were called to the shop to get the cupola ready
The casting, the weight of which was
as soon as possible.
aljout 2,500 pounds, was poured about eleven o'clock in the
morning. The iron was all blown down, the breast knocked
out, and the cupola treated as above described, until the time
:

for the regular afternoon heats, Avhicli were never less than

12 tons.
The blast was again put on, and after the first few
hundred pounds the iron was as good and as hot as usual.
The time that the cupola was held from one heat to another
was about four hours. Tiie size of this cupola was a five-foot
shell.

To prevent the mixing of different grades of iron, when
melted at one heat, has been the cause of a deal of thought
and many experiments with foundrymen. I know of a foundry o^vller Avho makes a practice of melting only one grade

.'5<l|

(>Iil>

of iron
uj)

III

a

iiinc.

W

\ ^

If

lie

the iron wciglicd olT

on and

The

ikon.

S i)V

.Mi:i.TI\r,

has a

roll (o cast,

foi' it.

The

he

will

only charge

blast will then he jmt

the iron in the cu])ola melted and ta])ped out.

all

then sto])])ed and the bed renewed with coke.
Another grade of iron is then charged u]) and all melted
down. I remember one day he made three distinct blowouts during the same heat.
The first was about 7,000
])Ounds for a roll the second, about 2,000 for soft work, and
the third was commcm iron to finish off a heat of about 8
tons.
The size of the cupola that this was done in was
about a four foot six inch shell. This same gentleman has
blast

is

;

a rejmtation for turning out castings of the grade of iron

wanted, and
charges

up

it is

and selection of
melting

owing to no more nor less than the Avay he
and in being particular in the mixing

his cupola,

is tliat

his iron.

there

is

a

The

little

ol)jection to this style of

more coke used, and

it

takes

from half an hour to one hour longer to run a heat off.
It seems almost an impossibility to run a straight heat,
when there are two or three different grades of iron to melt,
without having them mix more or less, and the less the
weights of the different grades to be melted, the more will
they be liable to mix.
For example Charge an ordinary
:

cupola with a regular charge of a sjiecial grade of iron, with
the usual charge of fuel on top, and so on, charging

with distinct grades of iron. As the grades of iron melt,
pour some castings, the weight of which should he nearly
the same as the charge.
On the following day melt the

by themselyes, and pour some castand then compare the runners and gates, and you will

special grades of iron
ings,

gee that there

is

It is generally

a difference.

known

that hard iron will melt sooner than

and most foundrymen, when making a casting of
hard iron, have the hard iron charged first, to make sure of
having the casting of good, sound iron and of the grade
Boft iron,
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it is

generally charged

on the top of the hard iron. This is a plan that I do not
always approve of, as there are always more or less particles
of any grades or charges of iron left remaining among the
fuel and on the bottom and sides of a cupola, and which will
affect two or three other charges.
A jilan that I find to work well, when hard and soft
iron are wanted, is to melt the hard iron first then, instead of putting the soft iron directly on the top of the
hard iron, I charge one or two cliarges of common iron. On
;

top of these charges the soft iron will be charged.
I tliink, all

the hard iron

is

tapped out until, by the number of ladles carried
it is all

At

melted.

if

off, I

this point the soft castings are

according to the degree of softness wanted.
casting wanted,

After, as

down, then the common iron

is

think

poured

The

softest

there liave been three charges of soft iron

charged, should be taken from what

is thought to be tlie
middle or second charge.
In some cases where 1 have only a small amount of very
soft iron wanted, I charge up the soft iron on the top of the
bed, which should be burning well, and should not have in
as much fuel l)y from 4" to 6
as for ordinary heats.
This
iron will be put in from one half hour to one hour before
any of the other charges of iron are put in, and when all is
ready to have the rest of the charges put in, make the first
charge of fuel (that which is placed between the first and
'

second charges of iron) a large one
as much larger than
usual as the bed was left low.
By this means the larffe
;

charge of fuel takes a longer time to get hot, and separates
the charges of iron more readily.
iron

is

melted,

down and

tlie

When

the

first

charge of

second, or large charge of fuel, will

come

bed up to the proper height to run the
balance of the heat off.
I have by this plan charged hard
iron on the top of soft iron.
raise the
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And when
amount
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not taking out the soft iron too closely to the

cliarf^'cd uj),

the castin/j^s have l)een as soft as

hard iron had never been charged
small

(juanlities of

difEerent

uj).

It is in

if

the

having oidy

grades of iron to mcll

tliat.

Willi
mixing togetiier.
large quantities there is more chance of having castings thr
grade wanted; but even then the melter must use judgment
in seeing that tin- iron is charged as it should be, and thr
foreman should be watchful, so as to know that the iron is
taken away from the cupola as the grades melt or come

there

down.

is

serious trouble with their
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THE TUYERES AND LINING OF A CUPOLA.
The

governors of a cupola are its tuyeres it is through
life and combustion is given to the fuel by rapidly
:

them that
sui)plying

air.

air contains,

Witliout air there can be no

when combined with

fire,

for the

oxygen

the carbon in the fuel and

more we supply
Chemists tell us that two atoms of oxygen combined with one atom
of carbon cause a thorough combustion of the fuel, and if more
tlian two atoms of oxygen are suppHed to one of carbon, it
causes a destruction of the fuel bj' making its life short.* To
obtain the heat for the hot and fast melting generally required,
our forced blast of air is said to give us more than the two
atoms of oxj'gen, and bence we are compelled to use more fuel
than we otherwise should. There are manufacturers of patent
ignited, gives to us heat or flame, so that the

this oxj'geu to the fire, the faster is the fuel

cupolas

who claim

consumed.

their process will largely prevent this extra

consumption or waste of fuel owing to certain arrangement of

and among the most prominent are the OAUaa
and McKenzie cupolas. The best test of these patents is their
practical working, which must be seen to be understood. The
Colliau cu[)ola tuyeres are l)ased upon a very scientific piincisince, however, it is only
l)le to accomplish the end desired
intended to notice the various cupolas and tuyeres which may
be used, no recommendation is made. There are every imaginable shaped tuyeres used,
oblong, triangular, oval, square,
flat, and round.
For each st3'le there can be found ready advothe tuyeres,

:

—

cates

but, after

;

in its favor as

*

A

tion"

all,

any

the plain round tuyere has as
style used.

many

The form of a tuyere

points
is

of

lengthy discussion upon the quesUon of "Blast and Combusis

given on

j).

305, Vol, II.

oOS

irVKKKS ANU

IIIK

second iinportaurc

and area,
Tilt!

fur

l,lMN(i (M' A

to the rjiiesttun

which

TI'Ol.A.

(

of their jimpcr

(listril>iili<jii

Vul. II.

sei- [)[>. .'JUl-i52<>,

distance of a tuyere from the bottom or bed

mined by the

class of

work

to be

done

deter-

is

for instance, in

;

foundries for making stove ])lates, the height of tuyere from
the bed should be from 7" to 15 '; while in machine or jobbing

foundries they should be higher, say, from one to three feet,

according to the amount of iron re({uired to be melted at
ta]).
The advantage of low tuyeres is a saving of fuel.

one

For melting large

amount

of

fuel

(|uantities of

ir(jn, it

over a low tuyere as

requires the

it

same

does over a high

tuyere.

Another reason

for having high tuyeres for use in

or jobbing foundries
to be melted
ladle."

The

is,

before
object

tai)i)ing

to

it

is

machine

often required

out the iron into a " crane

to have a large

is

the heat, as sometimes

enough iron

a large body of iron

body of iron to retain

takes two or three hours to melt

pour a heavy casting.

time to allow the scrap iron of

all

This course also gives

descriptions and grades,

heavy solid pieces of old castings, to melt and become
thoroughly mixed with the new iron which has been added.
A cupola with tuyeres high will melt more and run
also

longer heats than
there are times

meet

it

would

if

the tuyeres were low

when having both would

this want, there

have been two

but

To

sets of tuyeres ai)})licd to

the cupola, and placed one above the other.
easily arranged, so that cither set

;

be an advantage.

may

These can be

be cmjiloyed to ad-

vantage, using the high tuyeres for heavy heats, and the low
tuyeres for light heats.*

The openings of the tuyeres not in use are to be stojiped
with clay. Sometimes the spout and breast of a cu])ola can
be so arranged as to raise or lower it, thus affording an
opportunity to put in a high or low sand bottom, a plan
* Aiiotlier pohit which goes to regulate the height of tuyeres

on

p.

-.'Tf.,

Vol.

II.

•

is

given
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not long ago was used by the tuithor in a 50" cupola,
and found to work satisfactorily. A very convenient form
of alarm for indicating the highest limit to which the melted
iron is allowed to rise in the cupola will be readily underwliicli

Referring to the accompanying engraving, it will be observed that the melted iron
has reached the highest limit allowable, and is running
through the tuyere hole into a small cast-iron box, having
an inclined wooden bottom.
This bottom, shown at X, has three holes of one inch

stood by the following description.

diameter, bored through within
terial to

prevent the wind

The bottom
iron

is

i",

allowing sufficient ma-

from escaping.

held up tightly in place by a piece of round
This device should be
as shown.

and a wooden wedge,

attached to the tuyere nearest the spout F, so as to be easily
It is of essential importance to have the tuyere,
observed.

which the alarm is to be attached, about one inch lower
than the rest, in order that the alarm may be given in time
to prevent the melted iron from running out of the higher
When the melted metal rises
tuyeres into the pipes G, D.
to the height of the low tuyere, it will run into the alarm
to

box, filling the holes

and burning through the wooden bot-

A ladle could be placed
under the alarm to catch the melted iron, if desired, wathout
doing any injury.
Several extra wooden bottoms should be
kept on hand to replace those burnt out.
The tuyere valve, B, forms a very convenient air-tight
tom

to the floor almost instantly.

opening, and furnishes the means to bar into the cupola, or
inspect the same, as a piece of mica

ing

e,

The

is

fastened into the open-

with putty.
application of the alarm described, to a cupola, effec-

tually prevents the excitement

which usually prevails

in a

foundry when the melted iron overflows, resulting in heavy
losses of castings.
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I

'l"lu'

in;

11

oi-

a

<i

tola.

ami .soini'tiiii(.'.s ba<lly hiinied
and there are many C'Ui>oIas in use
of iron in tlie wind Ifoxe?- and ]»ii)e.s, tliUB

tlii.s

(|nantitie.s

oiist

nut ini,f

liy

he

I

a.m» i.ininc

workiiitii arc Irfijiaully

by accidents of
liaviii;,'

^ i;i;i,

li(»l

t

kind

;

The ])ii)e.s

]\v j)assai:es.

are fRMjuenlly destroyed

metal, while in otlicrs tlicy have to be ])atclied.

The Workmen have

to rely ui)on their jnd;^Mnent <,fenerally to

determine the height of the iron in the en])ola, and sometimes arc deceived.
In some instances the tuyeres are so con-

them in such
would recommend the apjdication of a blind tuyere
one inch lower than the working tuyeres, and attach the
alarm to it. This useful api)liance is, I believe, original,
and is hereby given to those who may wish to use it.
structed that an alarm could not be aj)i)lied to

cases

;

I

The

Iniilt solid and
between the bricks is only to
make an air-tight joint, and the less clay used the better.
The clay should be mixed with water, and very thin, so that
hy di])ping the bricks into it sufficient clay will adhere to
them to form a tight joint. Each brick should be hammered until all the su})erfluous clay is scpieezed out from the
joint.
A cupola lined up in the manner described will last
one third longer than when the bricks are laid in thick clay,
keeping the bricks apart and as the clay has not the i»ower
to resist the intense heat, it soon crumbles away, leaving the
joints exposed to the action of the fire. In mixing clay, some
advocate the addition of one third sharj) sand.
A very good

lining of a cupola should always be

The

close.

fire-clay placed

;

])lan
will

is

to boil the clay

and sand together in a pot, as they
There are three

become more thoroughly incorporated.

courses or thicknesses of bricks used in lining up a cupola.

Some foundrymcn

line u]) their cu})olas with a four-inch wall,

keeping the bricks back from half an inch to one inch from
the shell of the cupola, filling the open space with clay, making a wall of about five inches thick.
"When this course is
adopted, the

man

in eliarge

need not be

surjirised

some day,

:

.".

•.

Sand,'.'

AN ALARM FUU.NDKY CUPOLA.

iiii;

.Ilvl

iirUT

vi:ki:s

It

and

i.ininc ni
out

tla- liric'ks liavc IhiiiilmI

raiscd, to see the

burned

in

it.

cupola

larijc

I

is

shell

(•ii|»')ia

elaiiii liiat

;i

little

jjjet reil

a

;iii«l

i

i

:i

h<>i, .hkI

i-ola.

heavy heat

i.-

perhaps a hole

the safest ami best way to line a

with an eii^^ht-ineh wall, as with that thickness

in» f(.'ars ni'cd he entertained in running: *<{]' heavy
and when the inside fdur-incli linin;,' is burnt out, it
niay be replaced without disturl)ing the other four-inch lin-

of liricks
heals,

ing next to the shell.*

When

it is

im})ossibIe to

follow the above directions, on

account of the douI)le lining making the inside diameter of the
cupola too small, very satisfactory results may be obtained

by jilacing the bricks on end, so as to make the back lining
two inches, and a four-inch lining hiid up in front, as shown
by the engraving. Broken bricks may be used for the back
The dimensions of fire bricks here given are more
lining.
theoretical than practical, for some will be 4.y' wide, while
others may be 45" or 5", and vary in thickness from 2\" to 3".
Tiie inside lining in this case can also be replaced without

disturbing the 2" lining.

allowed to run too long

The

inside lining should not be

l)efore rei)lacing.

because

when

it

is

allowed to go beyond a certain limit, pieces of the bricks will

mixing WMtli the melted iron, forming an excess of
causing a retarding of the melting process, and ])roducThe destruction of the cupola goes on
ing dirty castings.

flake off,
slag,

more rapidly under the

A

slag hole should

dries, as it

is

coiulitions

l)e ai)i)lied

named.

to cupolas in

machine foun-

very essential in keeping the cupola clean

and forwarding the melting when using dirty or burned
Any of the foregoing substances
scrap iron, or bad fuel.
would tend to make plenty of slag, particularly during a
Even with a small heat there is more or less
large heat.
formed and there are many cupolas where the slagging is all
done through the tapjiing hole, which is a very dirty process,
;

besides burning
*

form
able.

Common
tlic

u])

the ladles

when

there

is

much

slag.

The

hard rod brick can, in the place of fire bricks, be used to
4" lining next to the shell, i)Hl I'l" course they are not so reli-
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proper place for a slag hole is behind the cupola, because it
It should be located from two to four
is out of the way.
When slag is forming, and it is
inches below the tuyeres.
desired to let

it

out, the cupohi should not be tapped until

the slag has reached the level of the slag hole

may

then be opened and

tlie

slag allowed to

;

the hole

run until the

when the hole should be stopped.
The spout should then be tapped, and from 300

iron appears,

800

lbs. of

lbs. to

iron allowed to run out according to the size of

Tlie iron sliould then be stoj^ped, and in a few
minutes the slag hole sliould again be opened, after which
from one to five tons of iron may be melted without the necessity of opening the slag hole again.

the cupola.

During some heats it becomes necessary to slag out several
depending upon circumstances. A slag hole should

times

—

not be

located

directly

beneath a tuyere,

as

the

blast

would drive the slag back, preventing it from coming out.
I believe that if foundrymen who have been accustomed to
slag out at the tapping hole would adojjt the plan of a separate slag hole, they would be so pleased that they would
never think of returning to their old methods.*
* To thoroughly understand the benefit derived from "fluxing" and
"slagging out," and to obtain further information in manipulating the
same, read chapter on "Slagging out Cupolas," p. 310, Vol. II.
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PREPAIUNC; crroLAs.
The

various odd shapes given to toumlry tuiK»lus

ai'c

gen-

erally the result of circumstances.

There are traditions extant of men, who,

in

commencing

business, could not afford a cupola possessing the proper

and improvements

qualities

;

;

o barrels or tanks were lined

with bricks and clay by some, while others,
enterprising,

made

who were more

a square cupola of open sand-jilate cast-

These make-shifts

ings bolted together.

generations and in localities where there

is

will

do for

jnist

a lack of capital.

But the business man who understands how

to run a

foundry

economically, insists u^wn having a first-class cu])ola,

if

it

There are two principal styles of cupolas, viz.,
the oblong and round.
The former possesses the advantage of allowing whole i)igs
and long pieces of iron to be " charged up," without requiring
them to be broken in small pieces the latter style is, however, more generally used.
Cupolas can he used from 10"

is to

be had.

;

to 72", or even larger

if

desirable

made with swivels,
them when they have melted

generally

;

small-sized cui)olas are

for the pur])ose of
their small heat.

dumping
The small

cupolas are only jiracticable for melting small quantities of
iron, as, for instance, casting

some light job or testing new

brands of iron.* To run a foundry with the intention of
making money, no one should start with a cupola less than
20".
The common sizes of cui)olas range from 30" up to 48"

measurements are inside diameters). The amount
upon the man-

(these

of iron a cupola will melt depends greatly
*

An

trated

original

on

and

jjoocl

p. 205, Vol. II.

plan for constructing small cupolas

is illiic
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a^ement. A 20" cupola should melt, two tons, a 30" five tons,
and a 48" fii'teon tons. Improvements on the inside of cupolas
have been attempted in various directions, but thus far the

common

straight cupola, as

shown

in the cut, has not been

improved on.*
I have often thought that the simpler the construction of
a cupola the better will be the results, and the longer I live
the more I believe this to be true.
Just take a good look at
the inside of a choked cupola, and then think how long
and how much work it would require to keep any i)ortion of
it in an octagonal, hexagonal, or any analogous sha])e, and I
think you will conclude tluit such forms were not desirable.
A phnn, round, straight-lined cupola, made with the bottom
larger than the top portion, is the best for cupolas under
30".
Above 30" there will not he any trouble from having
the bottom and top of the same diameter
and, to my mind,
a cupola should not bo smaller at the tuyere, unless more
;

—

than 48" in diameter inside measurement.
In small cupolas there is generally difficulty in respect to
choking, which occurs when the cold blast has not a sufficient quantity of fuel to

make

it

hot before

it

reaches the

and also from the liability of the pig and scrap
iron becoming fast in its downward flight
by making these
small cupolas larger by 3" or 4" at the bottom than at the
charging door, the iron and fuel become looser as they decenter,

;

scend. Larger-sized cupolas,

which

is

made the smallest at the tuyeres,

the plan of the McKenzie, and

is

patented, gen-

good results, for there is some fuel saved, and
the blast brought with more force into the center of the
erally give

cupola or fuel.

The height

to

make cupolas ranges from

confine or hold the heat,

melt

it

faster

when

it

gets

7 to

14

feet,

the

High cupolas
and make the iron hotter, and
down to the melting point than

height increasing as the diameter

is

enlarged.

* For a well-defined tal)le upon the capacity of pupolas ranging from
20" up to .SO", see p. 314, Vol. II.
.

310
low

i'iti;i'Ai:iN(i

The

cuiiolas.

ciroLAR.

and

iiuiiiIkt

size of tuyorcs the cuiMila

liavc (li'iM-nds somewhat upDii the shape and
^tnictiuii mI" the tuyeres.
With a plain rdiiiid tuyere
shoiilil

A 20"
A 30"
A 40"
^ ^g"
all

5"

cupola can liave two

"

"
ic

eoii-

tim-res

''

"

three 5^" tuyeres

"
a

"
a

five

51
tuyeres
seven 5^" tuyeres,
"

evenly dividi'd around the cupola.

For

size of the

main pipe which

carries the blast from the

fan or blower to the cupola, see table or p. 318, Vol, II.

All

riuht-aniiled turns in })last pipes should be avoided, as they

break the force of the
the sizes

coke

l)last.

For

definite information

upon

of tuyeres, height, etc., best to use with coal or

iu different sized cupolas, see pp.

301-320, \ol.

II.

Good management in melting iron is only indicated to the
observer by the amount or weight of iron or fuel used in
charging up a cupola, and the time consumed in melting.
This information is good as far as it goes. A man knowing this much, if he had the cupola prepared, could charge
it up and melt iron, and have a reasonable success so long
as the grade of iron, fuel,

and working conditions did not

change.
It is

more

does in

and

if

tiie

prepare a cu]iola properly than

difficult to

popularly thought.

morning

The
is

to

first

thing a cu})ola

man

is

generally

put away his ladles and slianks,

etc.,

may assist him, or be gatherSome jilaces will ''jingle " their

he has any helpers they

ing the scraps and gates.

small gates so as to cause the cu])ola to melt faster and
cleaner.

After

all

the tools are put by, the melter will be

getting the ladh's ready, while the heljiers arc getting the
cinders

away from the cupola, and mixing the

clay for him.
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IIP.

318

rici;i'.M:iN(;

Next the molttT
u

will

(

ri'oi.AS,

^o inside the cupola and i)ick it out with
not to break or distiirh

sniall, .sliar|) pick, heiiif^ careful

the face of the bricks, for

if

they can be

left

with the thin,

glossy skin or cinder formed upon the surface of the brick

by the use of the Huxes and from the heat, it will often
stand the lire and blast better than some of the clays used.
After the cupola is picked out it must be daubed, and in
doing this many meltcrs think the melting point, or that
part of the inside that gets burned out, should be filled up
so as to be level with the rest of the inside; but this should

never be done.
In looking at

tlie

cut shown herewith, there

is

the melting portion daubed up, so as to

side of

seen one
till

u]t all

burued or melting surface even with the upper and lower
parts.
This is one cause for cupolas getting choked before
they have run half of the heat otf that they would if daubed
up as shown on the opposite side at Y. Too much clay
daubed on the lining will only bag down, as shown at //,
and nuike it too heavy to hang on the lining or bricks. When
the blast is put on, the commotion of the fuel and iron
against it will soon start and cause it to come away from the
this

lining
large

and mix in with the fuel and iron so as to cause a
amount of slag. It will also form a bridge over the

from getting into or
daubing falls off, the iron and
fuel will get in over the bridge, and cool and chill so as to
To properly
soon bung up the cupola, and stop the melting.
daub a cupola there should not be more than one inch of
clay on any part, and when tlie lining is burned out in

tuyeres, thereby iireventing the blast

among

the fuel.

When

spots there should be

this

some

i)ieces of fire-brick built in

with

the clay, to save having large lumps of wet clay to dry and
to cause trouble

when

tlie

blast goes on.

The melter should

be very careful in mixing his clay to have

ju.st

quantity of open or shar]) sand mixed in with

it,

the right

as too little

PREPARING CUPOLAS.

when drying

causes the clay
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to crack open,

and too much

destroys the body of the clay.

The

When the melting
is fire clay.
burned out that from I to 1 inch
not keep the iron shell from getting

best clay for daubing

point or surface

is

so badly

thickness of clay will
red hot, that j^ortion of the cupola should be relined at once.

The

lining of a cupola will last twice as long where good

fire-clay

is

used

frequently used.

common

in

preference to

It costs

more

to

common

the

clays

so

purchase fire-clay than

but as to the question which
be noted how very costly
When a melter
it is to reline a cupola every few months.
in picking out the cupola sees that it is burnt out in
some places more than in others, he may be sure that something is wrong
either the charges have not been put in
These
evenly, or the cupola has not ])ccn daubed properly.
the
is

red or blue clays

the cheapest in the end,

it

;

may

;

two things are sure
cupola

is

to cause

uneven melting.

daubed, put up the bottom

;

this

is

After the

generally done

by propj)ing up a section or one half of the door, and then
shoveling up the sand, after which the balance of the door
or bottom is permanently propped up as shown. Very large
cupolas sometimes have the drop-door in four sections,
medium-sized cupolas in two, and in those under 30" the
drop-door is made all in one piece and hung by two hinges.
Drop-doors are sometimes made of wrought or boiler iron,
so as to make them lighter ; cast-iron ones being too heavy
to

pat up

easily.

to make the bottom with is picked up
from the gangways, or from dirt piles sand for forming
bottoms should not be too loamy, for it would be apt to
bake hard, and not allow a bottom to drop, especially in
Many a man has been burned in ensmall-sized cupolas.
It is also bad to use
deavoring to pry down baked bottoms.
iron
is apt to wash it
the
because
sand,
rotten or very open

The sand used

;

i'Ki:rAi!iN(i

:Vi(}

iiwiiy.

It

i'^

rri'oLAS.

iidvisiiMc, after llu-

sand

the shape of the l)()lfom formed, (o
for by so doing a liini crust will

sand shouhl not
will

l)e

loo wet, or

cause trouble, just

jis

ramiiK'tl

is

(-(tat

it

down and

with chiy wasli,

too hard, as either

the bottom of a <;reen sand

does from wet sand or bard

The

form on the surface.

rammed

I'amiiiiiiir.

mould

The author has

seen

bottom l)lowing so that the sand was lifted enough
A bottom sboukl be
to let the iron run out at the l)oftoni.
made sloping, as shown in cut; tliis is to make it certain that
If a bottom has too much slo))e it
the iron will all run out.
Avill cause the iron to rush out with force, and hence make it
difficult to stop it; while if there is not enough slope the iron
is apt to choke up at the breast or tapping hole when it lirst
a cupola

commences

to melt.

Putting in the front or breast in a

cu])ola should always be done intelligently, or there will

\>e

a

some kind. The front of cupolas is made large
enough to admit shoveling the sand through them to make

failure of

When the lining of a cupola is
if desirable.
over 0" the brick had better be cut away from around the

the bottom with,

form the tapping hole of a proper length a
long tapping hole will always be troublesome if the iron

front, so as to

;

A
in it, and also it makes an ugly-looking front.
tapping hole should not be over 3" long, and made with

chills

clay, so that the

working of the

of the iron will not wear

be

rammed

it

ta])])ing

away.

The

bar and washing
front or Ijreast can

with a mixture of clay and new moulding sand,
the tajiping hole, be

or let the whole front, including

formed from a

Some

melters do not jnit in tlie
using the fuel for a backing to
ram against ; others will make it half up before putting in
the fuel, and then, after the tire gets burning nicely, they

front until the

stiff clay.

fire is started,

})ut in their draw plug aiul make uji the balance.
good plan is, when the cu])ola is large enough, to have
a board with a hole to admit the tapping draw plug held

will

A
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one rams or j)acks up the front

until solid, after which, with a trowel,

make

the hole of a conical shape, as shown, and

the inside of

make

the clay

smooth and even with the hrick-work also it is well to
have some clay in place of sand to form the bottom for
4" or 5" beyond the inside of the breast, so as to prevent
the tapping bar from making a hole in the bottom.
For
;

small cupolas sometimes a piece of a boartl set in against the

hot fuel

is

used to form a backing to ram or pack the breast

clay against.
is

The spout

of a cupola

being formed, and dried a

coals, before the

cupola

is

little

is

made

while the breast

with charcoal, or some hot

charged.

In preparing a cupola

most every cupola man has some method of his own, for it
is a branch of the moulder's trade that men have generally
been left to manage or pick up by themselves as best they
may.

fuj:l a.nj)

'3ti

«

iiAUuiMi ikun.

FUEL AND CHARGING IRON.
To melt

we must use

iron

I'ikI,

ami hy

tlir (lualily

and

class

more or less clianLa-*!.
Fuel that contains an unusual amount of sulphur wdl
always make the iron liard, and also create a quantity of
A good method of testing fuel before using is to
slag.
make a piece red hot, and let it drop into a pail of water
of fuel used

llie

nalure of the iron

is

;

then hy

])racticc

tains an unusual

a purer and

it is

i)ossible to tell l)y the smell if it

amount

Coal generally makes

of sulphur.

softer casting than

con-

The

coke.

jiercentage

of fuel required to melt iron depends upon the height of

pressure of blast,

tuyeres,

and

and tlie quality of tlie
hard and clear less fuel
flaky.

more

It requires

melt light, and

quality and grade of

coal

required than

higher

l)ecomes heated

temperature.
not obtain

it

is

l)y its

tlie full
is

is

soft

The

union with the fuel
is

is

and

stronger the

forced through the hot fuel before

AVhen there

ture, as the iron

it

rccjuires

scrap on account of the sand on the pigs.
l)last tlie

or coke that
if

melt heavy iron than to
more fuel than heavy

to

fuel

iron

])ig

all

With

fuel.
is

tlie

construction of the cupola,

iron used, as well as on the

too

much

it

to its greatest

fuel for a

bed we do

benefit of the greatest point of temperaraised up above it, and since it melts at

a decreased temperature

when the bed

it will

or fuel

is

true

is

worse to have a low bed

will cause dull iron.

is

not melt so
lower than

fast.

tliis

The same

])oint.

and

it

high one, for a low bed
For the iron, when it is melted, is not
tiian a
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obliged to dro]! through this greatest point of temperature,
as iron does

when melted upon

the blast

colder in the low bed than in a high one.

is

the high bed, and further,

A

workman, to do rapid or economical melting, should vary
the height of his bed until he gets the iron hot enough and
melting in the fastest time. He should also be careful in
management of the cupola, and particular in charging it.

the

There are hardly two cupolas that will be foimd to have the
same blast pressure. Attached to the last cupola is a water
glass tube inserted iu the wind box, with a cork on its end to
prevent its breaking. A tube thus applied and filled with water
will show iu inches the pressure of the blast on the outside of
the cupola

but to determine the inside pressure

;

is

a hard

matter, for the inside diameter of the cupola and size of the
tuyeres will always cause

always true
is

when

pressure to vary.

tlie

the pressure

the same on the inside.

is

There

It is

not

high on the outside that
will generally be the

it

most

shown toward the latter end of a heat, and this is
caused by the tuyeres and fuel in the front of them being
choked more as the melting increases. The pressure of blasts
pressure

used will be found to vary from eight to twenty inches. It
requires a stronger blast to melt iron with coal than with coke.

A

weak

is

apt to harden the iron and

blast will cause slow melting,

make

and too strong a blast
power will

slag, since its

Coke Avill melt iron faster than coal,
melt
longer with coal than with coke.*
and a cupola should
In sections where
are
often
used together.
and
coal
Coke
cut the clay and lining.

coal

is

the more expensive of the two, some foundries make
up to the bottom of the tuyeres with

a practice of filling

making the balance of the bed all coal ; and
between the charges of iron they will throw in from one
fourth to onethird the amount of coal to that of coke, putting the coal in first, which is a good jilan to adopt in coke
Again,
sections when there is a very large heat required.
coke, and then

*

The

p. 273,

particular merits of coal aixi coke arc

Vol.

II.

more

fully deliiieil

on

I-'IKL

;)'^'4

sonic

will

iisu

between the
iisiiiiT

some

:ill

coke for

cliar'^^'.-,

coal

The height

ANI» CIlAKdlNfi IK«»N.

ami

tin-

lii-d,

and use a

coal

little

utlierswiil liave the order changed,

t»n llic Ijt-d

and none between the charges.
form the bed is lower for

of fuel re(iuired to

eighteen inches

coal than

coke

for coke,

and twelve inches

;

is

aljout the average height

for coal.*

Above the top

of the

tuyeres medium-sized fuel will give better results tiian large

lumps of coal or coke. Tlic medium fuel makes a hotter
and more compact lire.
Imperfectly started fires have
ol'teii caused many bad castin-^s.
Melters arc often seen
putting on a weak blast to make their fire burn uj), so thai
they can commence charging up their iron, and oftentimes melters cannot obtain dry kindling wood enough to
proi)e)-ly start tlic fuel. But as a general thing the melter is
to blame for the careless manner in which he goes about
his work.
Sometimes he will not take the pains to split up
planks or timber as small as tlicy sliould be again, he will
not have enough shavings to properly start his wood, or he
;

may have

a lot of short i>ieces of wood or blocks, and he
put them into his cupola 'in such a manner that a
stranger would think he was trying to see how small a
space lie could pack them into
or again, he will not have
will

;

wood enough

to get the fuel ])roperly lighted, or the fuel

"will only be burning on one side.
To properly start a fire a
good melter always tries to have a well-dried supply of kindlings on hand, and not wait until he wants to use it, and
then take the first thing lie comes across, even if it is wet.
Kindling wood is effective when sjilit up in long strips, and
placed endways on a slant against the side of the cupola so
as to protect the daubing as well as to catch fire better
and
if small pieces are Tised, let them be laid in the middle as
open as possible, and on top of this kindling do not place
any more fuel than is necessary to kindle additional fuel
after the wood is all burnt out.
Too much fuel at first
;

* This moans,

al)ovt'

the top of tuyeres.

FUEL AND CHARGING IRON.

326

pat many fires out, or made them burn jioorly. If a
does not kindle at first, there is often dull iron all
through the heat, in spite of all efforts to overcome it. The
proper time to start a fire depends upon the class of fuel
A hard coke or coal fire should be started sooner
used.
than a light or porous fuel fire, for the hard fuel requires
longer in order to get it started properly but if the same
time be given with softer fuel, much of its life would be
burnt out before the blast was jiut on. A fire should be
started soon enough to get a cuj)ola well heated uji before
any iron is charged. About the average time of starting
fires is about two hours before the iron is charged, and the
lias

fire

;

iron

is

better to be charged about a half hour before the blast

goes on, as by so doing

Upon

it

will

the bed of fuel in a cupola

get heated and melt faster.
is

where iron

is

melted, and

the height of this bed should be kept even with the melting

point until the latter end of the heat,

To

when

it

can be allowed

up this bed there is fuel put
between the charges of iron, and as they melt the fuel comes
down on the sinking bed and raises it up to its proper point.
By the amount of fuel charged between the charges of iron

to

become lower.

keeji

To
the character of the melting will be much regulated.
make even and regular melting throughout a heat the melter
should know what percentage of fuel it requires to melt a
hundred pounds of iron when charging, in order to replenish
To know the proper
the consumption of fuel on the bed.
percentage to use, the melter must rely on experience as

own cupola.
The weight of iron to use in making charges generally
depends upon the class of fuel used, and on the diameter of
With coal, charges need to be made larger than
the cupola.
with coke. With fifty pounds of coke between five hundred
pound charges of iron, in the size of the cupola shown, we

practiced in his

have enough fuel to cover the iron over and separate one

m:i,

320
cluir^a'

fruiii

wn

auotlur.

iiiov.

iiAi;(;i.Nf;

<

witc the

lint

c/i;ir;,'t'.s

thiLs

made

with coal, the coal would not separate the charges, and
iron would appear as if it was one solid ImkIv, from
till'

door down

charginif

tlic

successfully

to

iron

the charges,

ill

in order

age of coal to spread over

all

So that in order
we must have more

bed.

coal,

to have the right percent-

the iron, and to be strong

For
the charges of iron.
30" cupola, as shown, when coke is used, the

enough

to distinctly separate

small

a

the

to

melt iron with

charges of

where coal

may be five hundred pounds each but
used the charges c^nild be twelve hundred

iron
is

;

poi;nds of iron.

As

which requires the largest percentage of coke or coal

to

to molt iron, there seems to be a great difference in practice

and
is

in opinions, but in

the regulator.

their fuel,

As

many

cases the quantity of the fuel

a general thing with melters that weigh

and sometimes change from one

fuel to another,

they use the same weight of coal as they do of coke. In melting a liea;fc of four tons in the cupola shown, there should be
twelve hundred pounds of coke used to do

it,

or with coal

the same weight of twelve hundred pounds would be used.

Again, there arc places where they will use a less percentage
of coal than of coke, but as a general thing the i)ercentagc
is

a

tlic

trifle

larger of coal, since

bed the height required.

it

takes a

trating a cupola of larger diameter
lieves theie

is

more

small cupohis than

cupoUi

is

skill re(inired to

in

is

best to here treat of.

any improper management
cause more or less trouble.

m

more

to nuike

hwr

for not

sueeessfully melt iron

For a

tlniit'ori'

largi'

show no very

cupola
liad

tlic

in

>iiim11

will .stand

results, liut

a small eufiola will be sure to

of the charges in a ciqxila will pmiiit

variation without tiad results.

ilhis-

l)eeau.se the writer be-

a large one. and

souie iini)roper handling, and

The weights

little

The reason

Among

iniicli

half a doziii cuiiolas
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one shown, it woukl not be strange to see them
charged with different weights of charges. In melting
If
iion, the beginner must observe the following rules.
all coke is used, be sure it is about 18" above tJie top of the
like the

and burning evenly throughout. Upon this bed j^ut
which can be from five to fifteen
hundred pounds then, if tliere arc any heavy pieces of iron
to be melted, put them in the second charge, since if heavy
pieces of iron are placed in the first charge, or upon the bed,
there is danger tlicy Avill sink to the level of the tuyeres, and
from this cause a cupola will soon get choked; the weight of
the second and of remainder of the charges should run from
five up to ten hundred
and to be safe as to the amount of
fuel, use fourteen jjounds of coke to every hundred pounds
of iron, if the charge is ten hundred of iron, and let one
hundred and forty pounds of coke be used between them.
tuyeres,

the first charge of iron,
;

;

If all coal be used, let its bed be about 12" above the tuyeres,
and let tlie first charge range from fifteen to twenty-five
hundred pounds, and tlie remainder of the charges range
from ten hundred up to twenty hundred, the percentage of
coal between the charges being about the same as that of
coke. After two or three heats have run off, commence to use
less fuel, and at the same time carefully change the weight of

charges until the best results as regards economy of fuel
and hot iron are obtained.* If the cupola is a larger one
than shown, have the fuel the same height above the tuyeres,
and use the same percentage of fuel between the charges, and
also

grade the charges of iron heavier in proportion as the
Some make the charges the

cupola increases in diameter.

same weight through the heat, while others will make every
other charge lighter.
For the last charge or two of iron the
percentage of fuel can be decreased, that is, if the bed is in no
danger of getting down too near the tuyeres before the
charges are melted.
*

The question

fully tlisoussed

on

of what
p. 282,

last

There can be more economy in fuel
is

Vol.

really tine
II.

economy

in the use of fuel is

.'iVS

praclifi'd
it

ANK

i'i'i;i.

coiiiii

Ity

iff

Ill

iii,:^^

licjn v

cliiir;,'!-,-;

liiat

Iliaii

work

»:iii

llicir liaviii^^ (Jillcii'iil

the same

as to

li;i\

every CoiiiKlry

is iiol

iKu.v.

(ii\i;i.iN(;

la

li^'''

<'ii(.'s

grades

ol'

inm

lu

hiif,

;

on uc-

licavy cliargcs,

iiirlt (lnriji<;

liiat.

iron

iiiflliii^^

eli'aii

is

it

ofti-n a <;nai lieiielit

or se|)araLe the iiii|mrilies

make

the same time

it

more

lluid.

ti»

A

use a

lliix

so

the iron, and at

rioiii

great

many

foundries

use limi'stone or oyster slull- as a flux, while others will use

There are also some })atent lluxes in the market,
which great merit is claimed. Among them is one patented \)\ I'Jdii'ard Kirk, of Ostcccjo, \. )'., the author of an
instructive work (m Founding af Metals.
Iluor-sjjar.

for

The

i)atentees of lluxes claim that the use of oyster shells

or limestone
their fluxes

destroys rather than benefits the iron, and
Jo the iron good by making it stronger and

much

softer, Avhilc the use of too

will

make

some

the iron hard

;

yet

it

limestone or oyster shells

answers the purpose intended

but oyster shells are better than limestone.
In fluxing with cither limestone or the oyster shells, they

in

cases,

should seldom be used until the latter part of a heat, as they

then help to clean out tlie cupola and make it drop better.
Limestone should be broken up to Qgg size, and throwji
will

among

the iron

a riddlcful being suflicient to flux a heat

;

of three or four tons.

in

on the

last

out a cupola, as

it

are not essential to

lie

used

a good thing to help to clean

in

the fore-j)ait of heats unless

used;

is

point in a cupola

liurncd out

is

and make the cinders
Fluok-spau or any of the above fluxes

poor fuel or dirty iron

is

shovelful of 03'ster shells thrown

will glaze the lining

easier to pick out.

ini'lting

A

charge of fuel

is

more than the

see p.

."tlfi.

that poi'tion of
rest,

\'<)1.

llic

and also that point

from the highest temperature there

is

or

inches to

above the tuveres. and the iion

to

•">

feet

portii>n

of

The

at wliicli

the most melting done.

The melting point
'1

II.

lining which

a cupola

ranges fr(un

(">

is .sonic-

;

I'UKL

AND CHARGING

329

IRON.

times melted in the lowest portion, as well as at the middle

may melt is
two or three small charges of iron
and fuel, it is not a hard matter to see the cause of different
grades of iron getting mixed.
There will be more damage done at this jioint by blowing,
or having the blast on, when the iron is all melted, than a
dozen heats would do if the bottom is dropped, and having,
according to tlic size of the eujiola, from two up to ten hunor higliest ])oiut.

As

the heiglit at whieh irou

often suflicient to contain

dred pounds of iron in the cupola.

Wherever the blast goes in a cupola, it cools off the fuel,
and the melting iron, dropping down from above, falls upon
this lifeless fuel and is soon chilled by the direct force of the
This state of affairs, from the beginning to the
cold blast.
end, keeps all the time getting worse in the large cupola as
well as in the small one. In the large cupola, liowever, there
is more chance of the blast losing its force and coldness beis given a better
This jjermits of running
a large cupola longer than a small one can be run.
As soon as a cupola begins to get black and cold at the
tuyeres, we say it is choking.
This is true ; and not only is
the entrance being choked, but in the course of time the

fore

it

reaches the center, so that the fuel

chance for thorough combustion.

whole surface parallel with the tuyeres will be in the same
condition, and as it increases the slower will be the melting,
until no melting can be done.
We then drop the bottom
and have a good time trying to get a hole through the choked
cupola.

There are other things besides blast that help to choke a

and fuel,
done right, the cold

cupola, such as improper cliarging, dirty iron

etc.

but, allowing that everything is

blast

will of itself

Whenever

accomplish it in the course of time.
a tuyere is getting dark or choked,

it

should

be opened, the cold black fuel and chilled iron be driven

AND

I'LEL
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Avilh a

reheat

liar
tlic

CllAU(ilNG

lowards the center of

fold fiirland iron.

stop one of

till'

tiiyi'res at

I

tlic

HON.
hot fuel

It is oceatiicjualiy

a time with clay,

and

;

Ihis will

agood

])laii

to

this will \)i\-

vent the eold blast from <retting in at this ])oint, and allow the
become rekindled aflu* a few minutes ; then the tuyere

fuel to

is reo])ened, and another one stopped ui), and going thus all
around to every tuyere.* For very large heats this oj)eration
might rc(|uiri' to be repeated several times. In charging a
cu})ola it should be kejit full of iro-i until it is all in, and at
the latter end, should there be any serious signs of its becoming choked, it is the best plan to drop the bottom if
In order to have eujxilas work well, cleanness in
jiossible.
their management is of the utmost importance.
The fuel
should be free from ull dust or dirt, and the iron have as
little sand on it as ])0ssible.
To look on a cupola staging is
proof of tlie working of a cupola if everything appears in a
;

dirty

and disorderly

that the melting

is

state, it is in

ever knowledge there

;

safe to conclude

AVhat-

on the subject of melting iron luvs
obtained from individual investigation
is

most ]iart l)een
and practice and that man is the
tlie ca/itfc and effect, and reached

for the

most cases

not done in a scientific numner.

best melter

who

has studied

and well-founded
be done from the time ho

a careful

conclusion in everything that has to
begins to i)ick out his cupola until he drops the bottom.

* This plan Is one that involves considerable stopping of the blast,
and with many forms of tuym^s is not practical. For more advanccii
ideas in regard to keeping tuyeres open in running long heats, see
p. 310,
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TAPPING OUT AND STOPPING UP CUPOLAS.
There

is

nothing that

will at times cause

more excitement

in a foundry than the tapping out

and stopping up of the
cupola, and sometimes the situation is more serious than

The comical

comical.

cupola

is

or three small ladles,
falls off

part

is

and when he goes

to stop up, the clay

the bod-stick or gets washed away.

over the ladle, and a spark finds lodging

back that

is

holding

the hot lodger.

and he

it,

;

The iron flows
down the man's

go the ladle to dispossess
is standing by a large
out for the cupola to be stopped
lets

The foreman, who

casting being poured, yells

up

when the

to see the melter,

nearly or quite full of iron, tapping out into two

the melter gets excited, runs the bod-stick without any
it into the running iron ; the sparks fly and the iron

clay on

runs around his

feet.

He

home or family, and
The foreman, thinking the

thinks of his

as soon as he can.

gets out of

it

situation

getting serious, runs from the riser he

is

is

watch-

ing to go to the cupola, and when half way there he hears
yells for water and sand, and, looking back, he sees the cope
at which point, if he is a
strained and iron running out
;

that swears, he will exhaust the whole vocabulary in a
His orders to sto]) the blast ; get water ;
very short time.
go to the fire alarm— are no sooner issued to some trembling

man

being than he hears the moulder cry out for more iron, and
moment a sight of his

looks towards the cupola, at which
face

when he

sees the cupola

empty and standing

in a ]iool

of boiling iron, Avould never be forgotten.

Such occurrences

as

these are frequent.

I

have

seen

out and

TArriN'ci
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burned,

nu'ii

Ciisliii<i:s

stui'I'Inc;

lost, aiul

the

l

f curuLAS.

h1io|» in

frrent (lanf,'er of

around a eiij)ola. Sometimes it will be caused by the iron not being carried away
fast enough, but in most cases it is the meiter's faidt.
do
into some foundries and you will see the nielter running liis
l)eing

burned

throii^li excilenient

shown (in cut) at f).
him would think that lie was trying U>

tapjiing l)ar into the tajtping hole, as

A

stranger seeing

knock or push
a

in the front breast.

The

position of the ta])ping bar as

more

scientific one, for instead of

shown

at

X

trying to

is,

I

into tlic cupola, the bar should be held so as to dig

or tear

it

away

think,

ram the
it

clay
out,

at the outside edges of the hole, so that the

pressure of the melted iron will push out the center.

In

tapping out this way you are always digging out the old
stopping, and keeping a clean hole, and doing it with less
sledge hammering, and burning away the tai)ping
than in any other way I know of.
I have seen melters have their tapping holes, before a
heat was through, choked 4" or 5", and every time they
tapped out they would have a man or two striking or
knocking the bar into the breast with heavy sledgehammers,
and Avhen in it would take four or five men to ])ull it out.
labor,

bars,

Of course, there

sometimes iron and scrap used that
and it is hard work to keep a breast
or tap])ing hole clean, and melters are often exhausted in
tryiug to do so.
If they would only once adopt the ]ilan
here described, they would be astonished at the ease with
w'hich they could do their ta])i)ing.
In tapping out a cupola for the first ladle, there is often
trouble on account of the iron not melting as fast as it ought
will

make

to, or as

especially

is

a deal of slag,

fast as
if

it

will

l)reast knocked in to get the iron
take a one inch round core, 4" or 5'

have often seen the whole
out.

To remedy

this,

The iron,
when tapping out I

after a few minutes.

hard, chills in the hole, and
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TAl'l'ISii

.'{34

long,

made with

the iron
jmsli

tirst

There

is

i)l('nty

of

nu-ltin^' or at

is

into the

it

for the

olT AND

ladle

liolc. stojt

you

will

S|(H'|-IM;

si-Ji-coal

11'

cr'POLAS.

and when
eore and
and when you take out
or Matkin^',

a lair stream, take llie

over

it,

have no trouble.

another thing a great

many

melters have a hahit

That is, they will
running stream to get the hole
stopped up, whieh always eauses a splatter, and sometimes
washes the stopping off the stick ; whereas, if they would
hold the sto]ii)ing above the stream, and when near the hole
push it down on a slant, they would not be so liable to burn
of doing

when stopping up

a cui)oIa.

])ush the sto})i)ing against the

any one, let the ladles flow over, or, wor.^e yet. let all the
iron run out on the floor, which often results in large loss.
The mixtures of stopping have often a deal to do with
accidents and troulile. About the best stopping for ordinary
purposes is new moulding sand damjicned with clay wash.
This will not make the iron fly, and will tap out easy. If
clay is used, it is a good thing to mix in some hoi-se manure
This will keep the clay from baking so hard,
or sea-coal.

and make

it

tap easy.

all wood, the cut B shows
an iron nipple made to fit on the end of a wooden stick.
This will save sticks, and should the stopping fall or wash
At // is shown a
off the iron it will not fly so much.
gouge-shaped end of a steel ta})ping bar, which is very

Instead of having the bod-sticks

handy.

The stand shown is a rigging that I made one day in open
sand after the blast went on. The top plate was cast flrst,
and four half inch round rods cast in it, and when set
enough turned upside down and the rods cast into the bottom plate. In the top there is a pocket, cast for holding
the wrought iron arms A, A, Avhich were made of \" iron,
When
with a shoulder to keep them from dro]>i)ing down.
not in use, they could be reversed or taken out of the way.

TAPPING OUT AND STOPPING UP CUPOLAS.
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P, is a box for holding tlie stopping, and underkept a pail of water for dipping the bars into.

Oil the toji,

neatli

is

The arms, A, A, form a rest for holding the tapping bars and
The stand complete does not weigh over

stopping sticks.

seventy-five pounds, and

boxes, or things

I

find

it

commonly used

handier than using barrels,
for such purposes.

AiK
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AIR FURNACES.
To many

foiiiidrviiK'H

the

air

J'ui-iiaco

is

a stranger.

There arc very few sliops that luive them. They are used
for melting heavy bodies of scrap iron, and for melting iron
The dilference between melting iron in
for heavy castings.
air furnaces and cupola is, that in the cupola the iron is
melted l)y being mixed with or on top of the fuel. To
have snflficient draft to cause a high temi)crature the air is
forced into the fu(d by the aid of fans or l)lowers, but with
melting iron in air furnaces the fuel is entirely distinct and

away from tlie iron and to get a sufficient supply of air to
combine with the fuel a very high chimney is used, the tire
The iron is
being at one end and the chimney at the other.
melted by having the flame and heat drawn over it. The
fuel that will ])roduce the most flame is the best, and there
;

are different styles of furnaces in use.

Some have

the iron

and the iron as it melts
up
runs down an inclined bed into a well from which it is
tapped into ladles. Another style is to have the iron melted
at the end furthest from the tire, and as it melts it runs
into a basin mitlway Ijctween the iron and the fire.
The
author worked in a shop that melted up old brass in a small
furnace after this manner.
Alth<uigh furnaces ditTer in
construction they all do their melting by having the flame
and heat drawn in among tlie iron. The style of furnace
section shown in the cut is similar to that in general use.
piled

A

at the end nearest to the

lire,

furnace of the dimensions given should be callable of
The charging
milling from twi'lve to fifteen tons t>f iron.

AIR FURNACES.
door,

chimney, and

firing places are very
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seldom situated

cause changes.

out of the shop and surroundings will
Sometimes a furnace can be easier charged

the door

the end instead of the side, as shown, and

alike, since the laying

if

is at

it is sometimes better to have the door
on the end. The firing door is sometimes on the end, and
the charging door on the side, and again this order will be
reversed. When the charging door is on the end, the chimney

for facility for firing

is

then on the

side,

and there

is

more economy

in fuel to

have

the cliimney on the end, as more space can be used to hold
iron.

Chimneys should have about the same area

inside as

the grate surface contains, and should be high enough to give

a strong draught.

Some

furnaces will require a higher

chimney than others, on account of the shop being located
in some valley, or alongside of some hill or bank.
Charging
doors should be made so that they can swing to and from
the furnace, and be as large as possible.
The author has
seen a furnace that used for a door one side of the furnace,

which opened for over half of its bed's length, and after the
furnace was charged the opening was all tightly built up
with fire-brick.

A

very important feature in constructing

good solid foundation under them. On
one occasion when the melter went to tap out he was surfurnaces

is

to have a

prised at finding there was no iron in the furnace.

It

had

found a weak spot, and suddenly it leaked out. It proved
on inquiry that this same thing had haiipened once before.
It was stated to the author that there must be over thirty
tons of iron buried below the furnace, all caused by its having
a poor foundation.
It depends upon the nature of the earth
how deej) down the foundation should go. The stone or
brick foundation is built up within about one foot of the
top bed, so as to allow a good bed of sand to be made to
form the bottom with, as shown. Some will lay in the middle of the stone or brick foundation a coke or cinder bed, to

15

A lit FURNACES.

'y-^>^

Iiil]t

take Iho jrasos and steam off from the ])ottom sand,

Ituildint,'

a furnace tlie best

turniiii- the inside \\il!i,
at.

k'ast

a twelve-iiu

li

(»f

lire-brick shitiild

and fiirnaccs shctuld be

wall

;

wliilc

l)e

lu

used fur

nia<le

the inside eight

with

inclietJ

must be lire-brick, llic outside four inclies could be l)uiii
up with coiniuon red bricks, and the top of tlie furnaces
should be built in the form of an arch, and the whole furnace should be wtll bound with cast-iron plates and binders
Caie sliould also be taken that no ojjening
if any cold air gets into a
furnace while it is in heat it will be apt to jnake trouble.
When ]ire|)aring a furnace any ])arts tliat may l»e burnt
out are daubed with tire-clay.
There is a melting jioint in a
bolted toijether.

or crack exists in any form, since

rurnaee as in a cupola,

I)ut in

the furnace

it

is

tliat

point

which is on a level with the iron when melted. It does not
burn out so much as cujiolas do, but nevertheless it re(juirc8
as caret'iil (laul)ing as a cupola docs.
In puUing a bed or
bottom in a furnace, it can l)e raised or lowered according to
the amount of iron required to be melted, varying from two
to five tons more than its average. The lowest point of the bed
is at the tapping hole, and the highest point is at the chimney entrance, ranging from G" np to Vi" higher tlian at the
tap])ing hole.
Tiie sand used for making the bed is similar
to that used for cupola bottoms, but if anything it should be
more open. At the highest portion of the bed, where it runs
in under the chimnc}', the sand should be a little closer or
loamy, for when the sand is of a shar]) nature the current of
the draft is sometimes strong enough to wash it with it.
In mixing this sand care must be taken not to have it any
dami)er than sand used to mould with, and in forming and
ramming the bed it must not be rammed too hard". After a
bed is evenly formed and given the right slope, inch boards
are then laid over the top of the sand l)ed so as to ])rotect
it

Iroin being cut

uj)

with the iron.

\\'lieu

the furnace

is
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m
&
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R

O"

MK

;;i(t

luiii;,'
ii(»t

ii|i,

cIkii-u''''!

u

\v<»rk Ufll,

I'li:N.\rKS.

unless dirl y iron
will

Ijoltoiii

oft

used or

is

stand

I'll

fi

:i

ni:icc

two or

l'<>r

docs
tlircc

lu'iils.

Making
in

llic

is

to

of

tiu' class

(K'|>i.'nd.s iijtoii

and spout,

liolc lircast.

taiiiiiiii:

a ivlialilc inaiiiuT, and

tlie

iiiiist

Ik-

done

size to niaku the tapjjing bole

work

to

1)

If tlie iron

i»oiired.

•

out into crane ladles, the hole should not be

lie taj)iied

any larger than 2"

in

diameter, but

if

the iron

is

to be ta]»i»ed

out in a large basin that will hold all the iron there is in the
furnace, then the ta])i)iiig hole should be about tliree inches
in

diameter.

sand, so that

A
it

plan for stoi)ping up the hole with sharj)

out without any danger of bursting

will tap

the article entitled " Rescrvoirsand
shown
Ladles for Pouring Heavy Castings." When charging a furnace, the iron should be kept back a foot or two from the
in the breast, is

i.-i

tapping hole, for when
ous trouble, since the
because
is

it is

it is

first

the lowest

;

close to

it

there

is

apt to be

seri-

iron that melts runs to this ]»oint

and

if

there

is

iron there the metal

apt to become chilled.

Light

or any iron that melts easily should
charged iron, and heavy rolls or larger

sera]), i)ig iron,

be the bottom or

first

lumps of sera[) should lie the uppermost or top intn, as the
upper iron gets the most heat, and thus we have the iron
that is the easiest to melt on the bottom, and tlie hardest on
the top. The light and heavy iron will melt proportionately,
which is one of the main things to accomplish in melting
iron in a furnace for if when the iron is most all down,
tliere are fcnind one or two pieces that are not down, more
fires will have to be made in order to get t'nem in a fluid or
melted state, and these extra fires are apt to harden the iron,
or burn the life out of it. Iron should also be charged as open
as possible, so that the flame and heat can get at the greatest
;

amount
AVhat

of surface.
is

here meant by the iron beisg

down

is

that

when

AIR FURNACES.
looking into a furnace by removing
2)uddling holes,

we show that there

tlie
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loose bricks

are no

lumps

from the

of iron to be

Connected with a furnace there arc the tools A, B,
Whenever there appears to be any lumps of
iron that are not melting as fast as they should do, in order
to be down with the rest, the melter will take the pokingdown bar D (of which there should be two sizes), and break
seen.
C,

D shown.

the half-molten

lump

into as

many

small pieces as possible,

and then with the puddling and i)ulling-down bar C he will
move the lum^^s into the deeper and lower metal, and there
work it round for a while. This work should be done
quickly, as the leaving open of the puddling holes allows
cold air to get into the furnace.

When

the iron

is

all

melted and about hot enough, which is ascertained by dipping some out of the furnace with a small hand ladle, the
melter then takes a long stick of wood, and, putting it
through the different puddling holes in turn, he mixes or
polls up the iron from five to ten minutes, after which, if
the iron

is

hot enough and everything ready, the furnace

can be tapped out.
For fuel, bituminous coal
flame.

is

Anthracite coal or coke

the best, as

may

it

makes much

be used, but not with

good results as with the soft coal. With anthracite or
In starting a
coke there would have to be some blast used.
fire, try to have a little good, clear coal upon the grates
as

two or three lires, as it will help to keep the
from forming on the grates, after which a poorer
grade of coal might be used. In firing up there should be
some system, so as to keep up an even fire. About every
fifteen minutes the fire could be supplied with fuel, and about
every five minutes before firing take the bar B, and by running
for the first

clinkers

between the grate bars loosen up the coal. A is a bar for
and raking up the same.
The grate bars are all made single, sometimes being wrought

it

in

leveling the coal over the fire grates

•'51-

All:

I"

ir

UN ACES.

inm as well us cast. As a ^M-iural lliinir. if ilic rnniacc lias nut
worked well, or not been iiiaiias^cd ri<,'litly so us to have the
iron on the chill side when it is all melted, it is u hard matter
then to make it hot and to have hot iron it must be melted
hot as it conies down. Tryin^^ to make dull iron h<;t, after it is
;

Ujcltcd,

is

Jiearly like trying to

ing the licat pass over the top of

nuikc cold water boil by
it.

liav-

Air furnaces arc good

jiiuducing good, strong iron wlicn

])r()iierly

f(jr

managed, but

very few cu]>()la melters that would be able to sucrun an air fuiiiacc. Tluro have been some very bad
blunders nuulc in handling furnaces often (hey have had to
tliere are

cessfully

;

be torn almost to })ieccs in order to get solid frozen nuisses of

came from ini})roj)er management during
l)e a good air furnace meltcr a man must
have brains and i)ractice and unless a firm has large, heavy
iron out, which

To

the melting.

;

iron that they wish to
to erect one or

business of melting,

two large cupolas, for they

much

iron

with a

risks

which have often

furnaces.

make a

better

of fuel, but also avoid
taken in melting iron in air

less ])ercentag(^

to be

it is

will not only melt
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BLACKING MIXTURES.
moulder to have a mixture of
make a smooth skin of a dark
blue color on a casting, and the failure to get it is not
always because of improper blacking, but due to the method
Clay wash, molasses watci:, and sour beer are
of mixing.
liquids that are generally used to mix up blacking, and
their proportions can always be regulated so as to control,
In mixing
in a great measure, the quality of the mixture.
blacking for thin castings the clay wash or molasses water
It

is

of great value to a

blacking that will peel and

should not be so strong as in the case of castings over one
Too much clay in any form in blacking
inch in thickness.
is a bad thing, as it closes up the pores of the blacking, and
Molasses water is valuable to mix
is very liable to scab.
blacking with, but care must be used as to the quantity, as
too

much

molasses will cause

it

to flake

and crack when the

and when the casting comes out,
if it is a heavy body, it is apt to look veiued and streaked, as a
heavy green sand casting appears when the facing sand has been
heat of the metal reaches

too strong.

A half

it,

pint of black molasses

is

as

much

as should

be used to a common-sized water-pail of mixed blacking
tliing in

excess of this amount

Sour beer

is

;

any-

apt to cause trouble of some

mixing blacking, and will cause
mixed with it. Castings will often
peel l)etter b}- using blacking mixed with all pure water than if
clay was mixed heavy with the water.
It is, howevt-r, necessary to have some clay in the blacking to peel properly heavy
kind.

trouble

if

too

is

also of use in

much

clay

is

hcfore mixing any

CiisLiiif^s, l)ut

tiu'

dry blacking to

generally
ally

MIXTIKKS.
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more or

.<ee

less

mixed

we

much

iiow

in

sliould closely
it

examine

contains, as there

with blackings

when

made. Some blacking contains so much clay that

is

originit

does

mixing it for use. The
finer blacking is ground, the better mixture it will mak<
and good blacking when mixed will not settle down to the
bottom of the juiil, but will grow thicker in time. If the
blacking is too light it will float on the top while mixing it,
and such a blacking should be seldom used on the other
hand, a blacking that is so heavy as to sink to the bottom
when mixed, generally contains much dirt or clay, and
should also be rejected.
If you wish to make a nice, clean,
skin-colored easting, below are a few recipes for mixtures
which have been jirovcd satisfactory
not re(iuire any clay wash a<hlcd

in

.

;

:

1 of

Lehigh blacking,

^ of charcoal blacking,
I of

Wet with

German

or

American

lead.

beer or molasses water, slightly colored with

fire-

This made a good mixture for cylinders and engine
castings not over 3" thick.
clay.

^ pail of heavy ju'cpared blacking,
^ pail of lighter prepared blacking,

^

2 handfuls of flour,
1

Wet with

handful of

salt.

beer colored with fire-clay.

Molasses was also used, but beer Avorked the best in this
mixture.

The

blacking dry
salt

was put in to harden it, and make the
and the flour to give it a body. The
mixture was not altogether satisfactory; as

salt

rajiidly,

part of this

BLACKING MIXTURES.
it
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somewliat prevented a fine finish, otherwise the mixture

was entirely satisfactory

:

^ of heavy prepared blacking,
^ of light prepared blacking,
-^

pint of good clear

oil.

"Wet with beer colored with common clay.
The oil was
put in to harden the blacking, and also to cause a smooth
and easy finish, and this mixture made a nice-colored skin
on locomotive cylinders.
To mix a blacking that will peel a heavy solid casting,
such as anvil blocks, rolls, or heavy cannons, it is a good
plan to take either a jDure Lehigh or a coke blacking and
mix it with one third of plumbago, or, as commonly called,
Hack lead, and wet the mixture with black molasses water
colored with fire-clay ; then, after the face of the mould has
been roughly sleeked over once with the tools, take some
plumbago and wet it with molasses water.
Make the mixture thin, and go over the mould with the
plumbago blacking by using a camel's-hair brush. Next dust
from a bag or sjiread on by the hand a light dust of dry pluml)ago over the mould, and after this finish up the mould.
By this mixture and plan heavy rolls and anvil block castings
will

drop the loam or dry sand without touching them, and

the skin and color will be beautiful and perfect
done.

larger the percentage the

Any

if

properly

All blacking contains more or less carbon, and the

more heat

it will

stand.

substance put on the face of a mould which will

prevent the hot liquid iron from burning or eating into the

sand and not scab, will help to

make a smooth

skin or sur-

face on a casting.

Plumbago blacking contains more carbon than any other
in use,

and it is said the highest temperature will not melt,
change its condition ; therefore when used on the
15*

soften, or

34G
surface of a
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mould

.mi\tij:i:.s.

tluse icsult.s arc obtained.

All hlacking

improved by being mixed a day or two before re<|uired,
and iu mixing blacking it should be screened from one pail
is

into another

.'Several

times, that the diilereut parts

thoroughly mixed and clean.

may

be
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There

are certain sands whicli can be obtained in almost

any section of the country, and from which,

if used according to their clayey qualities or sharpness, mixtures of loam

There are two classes of sand which genercombine in order to make a loam one is of a close,
clayey nature, and the other a sharp or coarse open-grained
sand.
The clayey sand gives a body to the loam, while the
sharp sand makes the loam open and porous, so that the
can be made.

ally

;

iron will kindly lay against

This subject
Surface of

more

is

its

surface.

fully treated in the chapter

Loam Moulds."

The

on ''The

following are a few loam

mixtures which have worked well, and are given to show
the proper proportions of parts, and the method of mixing

loams

:

3 pails of

fire

sand,

2 pails of moulding sand,
1

to 10 of horse

with thick clay wash.

4 of

fire

1

sand,

of moulding sand,

1

of dry sieved fire-clay,

1

of white pine sawdust.

Wet
For a

manure.

Wet

with thin clay wash.

finishing loam, the

same mixture would sometimes

:

LOAM
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is, tluit the clay and nianuiv
and instead of putting the sand through
a No. 4 riddle, it would he screened through a No. 8 sieve
jiarts of moulding
and again, 1 part of lire sand, and
sand would, be used, and the ini.xturc wet with beer.
If,
however, the moulding sand was not too close, it couM be
used by itself if wet with Ijeer.
Mixtures of loam containing fire sand are in general used
only in the Eastern and Middle States.
The following
mi.xturesarc of a AVestern origin, althougii similar mixtures
are often used in tlie East
1)1'

iisi'd

only (liUfrinco

llu'

;

should be

left out,

;

'.i

4 or 5 of loam sand, according to clayeyness,
1 of lake sand,

manure.

1 of

Wet

medium

with

Finishiug loam

is

elay wash.

the same, only screened thif)Ugh a No. H

riddle.

Mixture of loum used for making thin pulley iiattems

:

2 of fair loam sand,
1

of old burnt loam,

2 of lake saud,
1

of manure.

Wet

In

the

first

with very thin elay wash.

easting

east,

the iron blew so hard

mould.
ings

A\'ith

came out

the above
all

right.

pulley

these

of

ordinary mixtures were used

;

but

tliat

but

is

only

the

moulds were
was left in the

the

little

weak mixtures,
It

jiatterns

wlu'ii

liowever.

tlie

cast-

sometimes a gocxl thing

to
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use about one to tioeniy of sea-coal iu loaui for light thin
castings.

The following mixture
1 of strong

loam sand,

1 of coarse lake sand,
1 to G of

manure,

wet with water, proved very bad, because the loam sand was
so claj'ey that it took too large a quantity of coarse lake sand
In any loam mixture it is not
to make it open enougli to use.
well to have to combine sands wliich are very close and very
open, or have to mix coarse sands together in order to make
The nearer to an
a mixture that will work satisfactorily.
even nature we can get the sharp and the clayey sands,
when the two are mixed together, the closer we approach a
natural loam.

The

great difficulty in using finishing loam mixtures

that they generally close

up the pores

of the

loam too much, and thereby render a mould

The following mixture gave

is,

under or coarse
liable to scab.

results very satisfactorily for

came out as smooth as a piece
same mixture was used for the
finishing loam on swept-up rolls.
It was mixed as follows
heavy castings,

as the casting

of thin stove plate, and this

:

2 of old dry sand,*
1 of strong

loam sand,

1 of lake sand,

\ coke dust or sea-coal.

Wet
In connection
* Tliis
once, the

with water.

witli the

following loam mixture the

name

was taken out of a dry sand mould mixture, having been used
was partly burnt out of it.

life

I.OAM
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nmsl,

I''it/,siiimn>iis

hy

ac(<>iii]ilisli('(|

liis

results in fctiindry iiracticc.

works well, is one that can
foundry jiracticc.

lie

In-

since

iiiciitionod,

many

valua-

His loam mixlnre,

wliicli

own

irt'nin.s

made

in

most any section of

5^ of lake or bank sand,
2^ of moulding sand,
1^ of horse manure,
3 of clay wash.

This loam

is

mostly sharp sand, and to give it strength
This clay wash is mixed in such a
used.

the clay wash

is

manner that

there

is

a certain quality of clay in every

The mixing

of this clay wash is the
most important part of the mixture, and must be measured
Take a large barrel
very exactly by the following i)lan
that will not leak, and for every well-packed i)ail of common
clay })ut in two full jiails of water, and then for every three

batch without

fail.

:

pails of clay j)ut in half

a shovel of flour; this will help to

Then the whole
thicken and ferment the clay wash.
should Ije allowed to stand over night, so as to soak the
In the morning

clay soft.

When

all

the clay

is

thoroughly mixed.

ready to be wet the three pails of clay
wash are taken from the barrel and mixed in it. Should
the sand be nnusually dry, so that the three pails of clay
wash would not wet it enough, use for the balance water.
If the sand be very wet, use a stronger jn-oportion of clay
the sand

in the wash.

always wet
is

better

if

it

is all

loam after it is old,
This loam, and, in fact, any loam

If required to use this

with

Avater.

mixed two or three days before using, for

it

is

tougher and more of a loamy nature.
If a stronger loam is desired, only use seven ]iails of sand
For a finishing loam mix the
to three pails of clay wash.
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same proportions of sand, but instead of the horse manure
it makes a smootlier-skinned casting.
psiils of fresh manure, and mix the tliree pails of
Take
clay wash with it, rubbing the manure and clay through a
No. 4 riddle then mix it with sand which has been screened
through a No. 8 riddle. The horse manure can be used in
place of the cow manure, if more accessible.
The following is a mixture of loam which can be made
from moulding and lake or bank sands
use cow manure, for

H

;

:

1 of

moulding sand,
bank sand,

1^ of

1 to 30 of dried sieved fire clay,

manure.

1 to 6 of horse

Sometimes one to twenty of coke dust or sea-coal

is

mixed

with the loam.
This loam was wet with good clay wash, and worked well
on the castings.

An odd

kind of sand

meal, and looks very

sometimes found, resembling

is

much

like fire sand, except it

is

not so

more loamy, however, and has nearly as much
body as moulding sand.
Mixed as follows it made a
splendid loam
red.

It is

:

5 of the

meal sand,

2 of lake sand,

1^ of horse manure.

Wet

with

medium

clay wash.

All the above clay washes (except
are

made from common

when

fire-clay is

red clay, and what

is

loam sand is a sand which contains more clay
loamy nature.
moulding sand, making it ol"
:i

named)

here meant by
in

it

than

LOAM MINTI

'iih'i

T]\v lake or

sand, and

is

hunk sand

conii'S

ici:.'^.

umcUt the

licad

of sharp

always used for an opener.

There are two bad features mixtures of loam sometimes
one is, it will not stand the dropping or wa.sliingof
iron on it
and the other, it will seal*.
Iron borings or filings are useful to use sometimes in loam
to kee]) it from cutting, or a little ilour will answer of course
this should only be used on that part where the iron strikes
it directly, as if used in any other part it might render it
liable to scab
a mixture of loam can be so made as to both
cut and scab by making it of a close, weak mixture.
Very
fine-graiiu^d sands will generally scab and cut easier than
open-grained sands.
If a mixture of loam can be made from
open sand having body enough to stand the iron, it is better
than to use a close-grained sand in order to give it strength.
The best mixed loams are those which will stand the drop])ing of iron and not scab in any part of the mould, and to
obtain such a mixture depends much upon the mixer's judgment and the quality of the sands which he has to use.
possess

:

;

;

;
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Dry sand moulding
moulding.
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in
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many

respects similar to

cut or a scab on a dry sand casting

similar causes as scabs or cuts on

loam

loam

the result of

is

castings,

and the

mixture of loam used generally calls for about the same proportion of sand for making dry sand facings. What is meant

by facing sand is, that sand which forms the surface of a
mould, and its thickness ranges from one to two inches the
sand which is at the back of this has not such care taken
with its proportion or mixing. This backing sand answers
very much the same purpose as the bricks in a loam mould,
Backing sand should be
giving sujjport to the surface.
worked as open as possible, so as to allow gases of the surface sand to escape through it as freely as possible, and the
facing sand should be worked as open as its strength will
The dampness of the sand shoiild not greatly expermit.
;

ceed that of green sand, as the wetter the sand
the harder and closer will

when

A

be when dried.

used,

dry sand
facing frequently is made wetter for some jobs than for
others.
If a mould takes three or four days to ram, or if
that time elapses before it can be finished ready for the oven,
the mixture should be made damper than if it was to go in the
oven the same day it was mixed. In making dry sand facings
it is better to have them well tramped and mixed, as by so
doing it will give strength and toughness to them. The following are a few mixtures tliat will give the proportion and
afford

it

an idea how to make dry sand mixtures

:

:

DKY
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pails of lake sand,

12 pails of

4
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1 to

loam sand,

stioii;^

of niouUliii^ sand,

]»ails

10 of cokf dust,

1^ of Hour.

"Wet with wator.

The above was used
wheel, and

worked

it

for

tlie

teeth of a large spur-gear

This mixture would

well.

for flat surface moulds, hut

for the

Ix'

too close

teeth of gear

wheel

worked closer, for the teeth will hang
and mould up better, ami as long as they are well vented
sand,

it is

there

is

better

very

if

little risk of scal)bing.

The following mixture was used for making a large
wheel, and the sand was made more open because the

bevel
teeth

were on a bed, and therefore there was no danger of their
droj)]>ing.
The sand could be made more open, and thus
lessen the danger of scabbing, which is a thing di-y sand
bevel-gear wheels are sometimes liable to do.

The

Jersey sand here mentioned

sand, except

it is

and has more

whiter

of a

body

;

it is

to

1 of

it

is

a sand

similar to a tine lake

somewhat like fire sand,

than lake sand.

moulding sand,

1 of Jersey sand,
1 of fire sand,
1

to IG of sea-coal.

Wet

with thin clay wash.

The following mixture made a close facing, but was cue
where there was danger of scabbing
1

of close loam,

1

of open loam,

1 to

16 of sea-coal.

"Wet with clav wash.

DKY SAKD
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There are sometimes places where a loam sand cannot be
in such places the mixture below will be found to

procured

;

give satisfaction.
6 pails of

moulding sand,

1^ pails of lake or bank sand,
1 to

30 of

Wet

with clay wash.

flour.

This same mixture was used for backing, only it was not
With
so carefully, and about 1 to 40 of flour used.

mixed
this

mixture cylinders, as well as jobbing work, have been

cast.

Another mixture for cylinders

is

:

4 of fair loam,
1 of lake,
1 to 14 of sea-coal or coke dust.

Wet with

clay wash according to clayeyness of the loam,
any mixture where clay wash is used its thickness
should be regulated by the nature of the sand. The backing
used with this facing was 5 parts of loam and 1 part of lake
wet with clay wash.
A mixture that can be made most anywhere, and is good

in fact in

for ordinary work,

is

as follows

1 of
1 of

Use 1^

of

:

moulding sand,
bank sand.

bank sand when

it is

wanted open, and

1 to

20 of blacking, wet with clay wash, and
for the backing the same proportion of sand was used having

30 of

flour, 1 to

about 1 to 30 of

flour,

omitting the sea-coal blacking.

The following mixture was made because a

very clayey

:

SANK MIXriHES.

I»UY

:')')C,

Inaiii lijul

t<i

Id

\iv iisi'cl, ;mi(1

iiiiikt' it

Work ihere hud

Lu

Ijc

u

larger jtrciportion of fourse lake sand.

6 of strong loam sand,
6 of lake sand,

2 of old dry sand,
1 to 40 of flour,
1

to 14 of sea coal.

Wet
The
sands

:

l)acking was

with water.

mixed from half lake and half loam

the whole mixture was then used for cylinder casting.

In the same shop rolls were made by being swept
good mixture for the grooves was as follows

uj).

A

:

2 pails of old dry sand,
1 pail of lake sand,

1 to 12 of sea-coal,
1 to 18 of flour.

Made as wet as could be worked with thick clay wash.
For the body of the rolls the old sand was used, and it was
renewed as follows
16 pails of the old sand,
8 pails of lake sand,
4 jiails of

new loam.

AVft with water.

This

is

a good proportion to use in renewing any old dry

twice as

sand, as there

is

clayey sand.

The

much open sand u>ed

as

loam or

great trouble with old dry sand

closeness, since every time

it

is

used

it

is

becomes more

its

fine

and dusty, hence a good thing to often do with old dry sand is
to shovel it into a Xo. 8 sieve, and by shaking it a little the
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dusty or very fine portion of the sand will separate from the
and coarser qualities of the sand, which when thrown

better

in a pile

by

itself

and the

line dust screened out,

and some

new sand added to renew it, will be found to work well. All
new dry sand mixtiires should be mixed in proportions
according to the nature of the sand and the moulder's judg-

ment

of

what

is

required for his

S2^ecial job.

3j8

CUKJ':

SAM)

MlXlLJiii.S.

CORE SAND MIXTURES.
Cores

are gciu'ially used to form the interior 2)ortionB of

castings,

and

them

apt to cause trouble.

is

tlic least

making

neglect or niisnianagement in

There

no portion of a

is

The

casting that requires sucli care in respect to venting.

vent of the outside portion of a mould
confined and no

harm done

to tlie casting

may sometimes
but

;

let

be

the vent

of a core nearly surrounded Avith iron be confined,
result

and the
There are two reasons for the con-

a bad casting.

is

finement of gases in cores
ciently vented, or

the iron

them

is

it

;

may be

allowed to

well secured or

the

first is,

they

may

not be

suffi-

and the second,
get into the vents by not having

made

improj^erly done

;

air-tight in their })rints.*

There are three modes of venting cores. The first is l)y
using straight rods.
The second, by using strings, rojies,
or bands of straw or hay.
This class of venting is only
done in crooked cores.
Sometimes the strings or ro])es are
coated with wax or soap, and in some cases they are not
l)ulled oijt until the C(jre is dried.
Another i)lan, sometimes practiced in venting partially crooked cores,
straight rods in the straight part, letting

is

to use

them run through

the print as far as they will go into the straight portion of

the core box, without danger of coming too close to the

and when the core
then vented by using vents

sides of the box,

portion

is

is

dried the crooked

filed or

scratched into

and then passing a string or rope through the straight
vents into the openings made in the crooked part, filling up
the balance of tlie filed out openings Avith a mixture of half
stiff blacking and core sand
then the strings or ropes are

it,

;

*

Two

foiuul

on

diaptfirs
PI).

which should bo ivad

101, lOS, V..]. II.

in loninctioii witli this are
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This plan

vent.

is

iiracticed

S cores, as
they are sometimes called. If there are any doubts as to
the clearness of the vents, they can be tested by blowing
tobacco smoke through them, after which the end of the
vents o2)posite to the prints are carefully stopped up.
The THIRD MODE OF VENTING is practiced in the making
considerably in the

In this case the interior portion of the core
fine cinders, thus saving core sand and

of large cores.
is tilled

of cylinder ports, or

with coke or

firing, as well as affording

The mixture

means

to carry off the vent.

depends upon the class of cores
to be made.
For small cores finer sand should be used
than for large cores. There are two articles, flour and I'osin,
that are used to mix with the core sand, in order to make
them firm and solid when dried. Flour is most commonly
used, on account of the ease with which it will mix with
of core sands

good for cores that are hard to vent, as the
ignite freer than when flour is used.
Eosin cores also will stand the dampness of green sand
moulds, and, as a general thing, leave a smoother surface
sand.

gases

Rosin

is

escape and

or hole in a casting than flour.

The following

are mixtures of core sands in use.

common mixture

of sand for large ordinary cores

The

is

2 of lake or bank sand,
1 of

moulding sand.
1 to 12, up to

From

1 to

18 of

Cores that are not to be handled

flour.

much

can be mixed

and lifted in
and out of moulds several times, in order to make them fit.
For wetting the sand some shops use an all clay wash, while
others will use nothing but water, and again there are a few
This makes a
shops that use only beer or molasses water.
good strong core, but on account of its expense it is but little
Avith less flour tlian cores

which are

to be filled

For such

used.
solid,

SAM)
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some
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as arr re luired

cirt-s

fouiidrics (hi imt

ir-c

to he very

liriii

and

clay wash or water, hut go

which
Wlien beer or mohusses water
In mixing
is used, a less percentage of Hour is required.
mix
it half
it
advisahle
to
cores,
is
sometimes
sand for large
Having an
lake or hank sand, and lialf moulding saml.
excess of moulding sand will cause the core to hold together,
while it is green, hetter than if the sharp sand is used in
When the core sand
excess, as given in the first receipt.
is mixed half and half, as above stated, it is better to have
to the extra expense of using hi-er or niohisses water,

in

many

eases

is

advisahle.

the sand wet with some beer or molasses water, so as to give
the core firmness

when

Many

dried.

for very large cores as follows

places

mix

their sand

:

bank sand,
moulding sand,

3 of lake or
1 of
1

to 11 of flour.

AVet with clay wash.

But cores thus madi' should
especially

if

the core

is

one

a mixture will stand a hot

sand

is

used in

l)c

tliat

fire

and rammed,
Such
more moulding

well rodded

stands

uj) straight.

better than

if

it.

For making hard

fine

3 of

small cores a good mixture

is

:

moulding sand,
bank sand,

1 of lake or

1 to 14 of ilour or rosin.

Wet

witli

molasses water, mixed about

1

to 20, or

one

pint of molasses to a pail of water.
it into a fine powder in an iron
Sometimes all moulding sand is used, when
mixed in it, and again the rosin and flour are used

In using rosin, pound
kettle or pot.

rosin

is
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together, the rosin being mixed with it to make the vents
come off more freely.
Rye flour is often used for making core sand, and it
makes a nice open core, and is also good for making paste

may

to joint cores with, or

as

it is

To show some
mixed

be used on the joints of moulds,

not so sticky to handle.
of the

different

ways that core sand

for special jobs, the following receipts are given

is

:

CAR WHEEL CORES.
6 of sharp sand,
1

of moulding sand,

1 to

IG of flour.

Wet

with water.

INGOT CORES, FOR MAKING CASTINGS TO POUR STEEL INTO.
66 pails of coarse lake sand,
66 pails of moulding sand,
18 pails of clayey loam,
14 pails of horse manure,
2 pails of flour.

Wet

with water.

This mixture made a loamy open core sand, which
together, with

little

danger of

its

will

hang

scabbing.*

CORE SAND, FOR MAKING SEGMENT CORES FOR FORMING
OR MAKING LARGE GEAR WHEELS.
2 of moulding sand,
1 of
1

bank sand,

of Jersey or

fire

sand,

1 to 16 of blacking,
1 to

20 of

Wet

with thin clay wash.

flour.

* On account of this mixture being so open or weak, it would
" cut" easily were metal to drop or flow direct from gates against it.

16
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roKKs i\ irr.AVY castinc:.
Wlien cores run
liciiiid

tliroii^'h

raises the fusible

temperature

tluit

the

lifavy Ixtdies of iron, the liot

element of the sand to such a

jj^rains

higlj

fuse together, so that wlien the

casting cleaner tries to get the core out, he finds

it almost
hard as the iron. A good thing to ])rcvent this fusing of
the sand is to mix some sea-coal or blacking in it, and to
give the surface of the core a good body of Itlack lead, or

as

plumbago blacking. Tliis outside coat of blacking will prevent the liquid iron from eating into the surface of the core
sand, and the sea-coal or Ijlacking mixed in the sand burns
away and passes

off in the form of gas, leaving a porous body
between the grains of sand, which assists in preventing its
fusing.
In putting rods in such cores as are subjected to
high temperature, it is a good plan to coat tliem uitJi two
or three thick coats of flour paste, and dry them in an
oven as it is put on for by doing this the dried paste burns
;

off

from the rod, and

casting.

leaves

it

free to

come out

of

the
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GREEN SAND FACINGS.
The
is

nature of

made

extent.

tlie

sand with which a green sand mould

affects the quality of the casting to a

To make

fine light castings, finer

remarkable

grades of sand

and coarser for the large heavy castings. The
main reason for using the coarser gi-ades of sand for heavy
work is, such sands generally have more body to withstand
heavy heats, and again, coarser sands admit of being rammed
are used,

harder with far

less

danger of scabbing the moulds.

how any one
was suited to his special
class of work, since a judge of moulding sand must be a
person of some experience at moulding, or one familiar
with moulding sand.
A moulder, in deciding if moulding sand will answer his
purpose, generally takes some in his hand, and after giving
it a squeeze, he will then hold the oblong ball by one of
its ends, slightly swinging it to and fro, to test its hanging
qualities, after which he will closely examine the grain of
If he should
the sand by laying it on some flat surface.
It Avould

be a hard matter to definitely show

could decide

if

a

new grade

of sand

observe too large a percentage of quicksand in

it,

it

would

not be very favorable for his purpose, especially so where
the sand is to be used for making heavy castings ; in

work too much quicksand is very obMoulders prefer a sand having a good body,
and of a porous nature, for heavy work, and a fine grain
sand for light work.
Sometimes foundries receive sand
having weeds growing in it. Such sand as this is gener-

fact, for

any

jectionable.

class of

;
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I)

rAclNOR.

rich.
An occunviicc that
with sand having weeds in it

ally

making some

liaj>|»c'iietl

may

here

not
l)e

Ion;,'

citeii.

affo

In

large floor ])lates, the first one was lost, he-

eanse then- weiT some

little

lumps on the

eo])e side of the

easting, and undcnu'atli these liimi)s were

hollow

jilaces.

^Many reasons were given for the failure, hut nothing seemed
satisfaetory.
Another one was cast, and as the shop was
only casting every other day, the mould was closed, and on
the day after, just before easting time, the cope was lifted
off,

and then

resulted

if

it

apjjcared.

Anotiier bad casting would have

the casting had been made, for there were

little

sand mounds in several places on the l)ottom part of the
mould, and in looking under the cope there appeared small
weeds growing downwards.
As these weeds grew they

pushed down the sand, leaving the lumps on top, and the
the bottom, which appeared in the first cast-

holes in

ing.*

As a general

is mixed
heavy casting, or for casting machinery
but sometimes coke dust is used. The mixing of these

thing, sea-coal or bituminous facing

in with sands for

facings with sand prevents, to a certain extent, the grains

from being partially melted, and prevents the
hot iron from burning and penetrating into the sand.

of the sand

There

is

a limit as to the percentage of facings to

with the sand, which,

if

l)e

mixed

exceeded on the heavy castings,

causes the iron to eat into the facing sand, and leaves a
casting full of sharp veins.

For

light casting, too great a quantity of

mixed facings

is

prevent the castings from running sharply, or will

a})t to

cause

it

make

the skin of a casting hard.

to be cold shut.

sea-coal or facings are

Facings also have a tendency to

The proportions in which
mixed with sand, ranges from one to

up

to one to twenty, one to six being about as strong as

it will

stand, so as to not have the casting look veined, and

six

* Another thing to be guarded against in using some new san<i is
wliile, tliey will die liy being
worms. After the sand has Im-imi useii
burnt or smothered with gas, etc.

GREEN SAND FACINGS.
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is about as weak as it can be mixed, to show
any effect on castings.
For light castings under three eighths of an inch thickness, facing sand is very seldom used, and for castings ranging from I" up to 1^", there is generally one part of seacoal or coke dust mixed in with ten of sand.
From 1^"
up to 2y it is generally mixed one to eight, and all over
2|" is commonly mixed one to seven, or six. In using facing
sand, it is not always the thickness of the casting which is
a guide for the strength of the facing sand to be used.
There are other things to be considered: the first is whether
it is desired to pour the casting with hot or dull iron
the
second, the distance of some parts from the point where the
iron enters tlie mould
and the third, how long a time it
takes for a mould to become filled with iron.
Heavy solid
lumps of castings have been known to be cold shut, from
using what might be called facing weak in proportion to
Strong facing on the sides
the thickness of the casting.
of a mould where the iron runs in and rises up slowly,
will sometimes cause heavy thick castings to be cold shut.
The square corners of a casting should have weaker facing
sand used upon or against them than the straight plain
surfaces
and the lower parts of high moulds should have a
stronger facing used upon them than the upper portions, since
if tlie strong facings were used at the most distant or upper
portions of a mould, as can be done at the lower portions, or
those near the gates, the castings would be sometimes liable
to become cold shut.
In some places, in mixing facing
sand, they use one half old heap sand and one half new
sand but the majority of shops use new sand throughout.

one to iwentx)

;

;

;

;

When

old sand

is

used, less sea-coal facing

mixing facing sand,

A

it

is

required.

In

should be well mixed and riddled.

facing sand passed through a No. 8 sieve before going

against the pattern, will

make

a smoother casting than that

GREEN SAM)
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pusscil

(lir()iii,fli

a

No.

I

rA< IXfSS.

i-iddlc

A

stroiiircr

facing

can also he used on very thick castings, by having

tramped and mixed.

There are many

A

mixture for one
it

moulding

as in

many

jol)

may have

to

])e

loam or dry sand.

articles,

in

green sand

The moulder

has often

})oints to consider in order to ])ro))erly )iuike

sand mixtures.

A

under

clianged for another,

aj)parcntly looks the same, and

althougli

well

of green

receii)ts

sand mixtures here given, phiccd in with the
the head of (Irccn Sand ^loulding.

(^iind

it

and vsc

chapter wliich would he instiiK-tivc to

read in connection with this

i.-,

found on

[>.

l'dx, \'o1.

II.

])e

CLEANING CASTINGS.
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CLEANING CASTINGS.
The general idea of a good casting is one that looks well
with the least amount of labor spent in cleaning it. Some
moulders will make castings that require only half the labor
Sometimes
to chip and clean them which others will.
gates will be cut so clumsily on small castings, that it takes
Or,
longer to chip tliem than it does to make the mould.
castings may be all strained and swelled, or
wlien the chipper has spent more time to
and
scabbed
clean it than it took to mould it, the moulder will take the
again, the
;

credit for its final appearance.

To properly clean castings is as essential as to properly
A well-regulated foundry will always be
mould them.
found to have facilities for the cleaning, as well as for the
moulding of its castings. If possible, castings should be
cleaned in a department separated from the moulding-room
and for cleaning large castings there should be an ample
;

sets, hand chisels, and different-shaped
and wire brushes, together with a place for each
of tools, so that there will be no time lost in hunting

supply of cape, cold
scrapers
class

for them.

The cleaning

of small castings requires vitriol bath tubs,

and tumbling or

rolling barrels.

used in shops that

make

The

latter are generally

small castings a specialty.

Tlie

by means of
an inclined wooden platform, having its lowest point hanging over an iron or wooden kettle, or box, and in this will be
placed a mixture of about one third vitriol and two thirds

method

of using vitriol, generally employed,

is

308

<l.i:ANINii

Tlic fast

water.
roriii,

ami

iiiixluit'

to

(Irv

in<;s

arc

t

ASTINCS.

<

lien jilact-il

a loii<f-lian<IKM| iron (li|>|Mr

(if

and water

vitriol

until

they

aj)i)eai"

(ui

of

on

lie iiicliiK'd

t

They

them.

]»lal-

used to spreiul the

is

are then left

whitish-looking eolor, the

a

time required for this being from eight to twelve hours.

one application of the

vitriol docs not

If

remove or loosen

all

the scale, the process must be repeated.
r>y tlie side of

kettle, or

pipe

is

this

inclined platform

is

usually placed a

oblong wooden box, with which a water or steam

connected.

tially tilled uj), the

If cold

steam

is

water

is

used after

tin-

Imix

is

par-

turned on, and the water made as

hot as i)ossible, after which the castings lying on

tin-

inclined

when thoroughly
not hot cnongh to dry them-

l)latlbrm are placed in this hot water, and

washed are

lifted

out; then,

if

box tilled with sawdust, so as to
Wooden lio\es lined
prevent them from becoming rusted.
selves, they are placed in a

with lead are l^elieved to be better than others,

would soon eat iron

kettles.

The

ings arc placed should be often renewed
in

;

for to dip castings

water that has been used three or four times

a whitish color upon some

i)arts

sinci' vitriol

hot water into which east-

is

apt to leave

of the casting.

Another plan for cleaning small castings, whose form will
them in cylindrical barrels, so constructed
that the castings can be readily placed in and taken from them.
In this method sometimes cinders are mixed with the ca-stings, or tlie bariel ma}' be partially filled with ca.stiii'js and
l)ermit, is to place

some fine shot, and the i-einaining space lilK'd with long
wooden blocks. These blocks, as a geneial thing, are only
used when there arc not enough castings to till up the liarrel,
or when the castings are of such a shape that the barn-l could
not otherwise be packed tight.

Light and heavy eastings should not
together, as there
the

liiiht

ones.

is

a

barrel

danger that the heavy ones would

lireak

lie

put

in

SCO

CLEANING CASTINGS.

Some shops

w])icli liiive

many quite small and light castnumber of star-shaped shot put

ings to tumble, have a large
in with them.

round
i".

These

little

stars are similar to

i" or i"

shot, with four or five sharp points projecting about

The sharp

points find their

castings, as the barrel revolves,

way

into all corners of the

and the castings are thor-

oughly cleaned by them.

The cleaning
and

it is

of large castings

is

generally done by hand,

as essential casting cleaners should be neat

and

particular in performing their part of the work, as that the

moulders should be in
reputation of

theirs,

if

making good, smooth

16*

a shop

would have the

castings.

WEionx.s of castings.

3T0

AVEIGIITS OF CASTINGS.
no imoonininn occurroiicc for moulder, in pouring
tlu'in run sliort of the jjropcr amount
Not of necessity from a deliljcrate design, but
of iron.
because his judgment lias deceivctl liim, either by misealeuIt

is

ji

castings, to liavc

Liting the

amount

mould.

In |)ouring heavy castings the

seldom

de]H'iul

in tlie hidle, or that required to

his

ujx)!!

judgment,

fill

llie

moulder should

fur

tlie

risk

is

too

great.

The volume
careful

amount

calculation,

and thus the

]iroper

of iron can be secured.

Often, even
will, to

mould should be found by

of all parts of a

measurement and
if

save a

moulders are good mathematicians, they
extra labor in calculating, pour their

little

jnoulds hj gifess-ivork, and sometimes find to their sorrow
Tlie following tables and rules
they have been deceived.
are given to assist the moulder in this branch of his
trade.

The decimals
given, since

or fractions of

pounds obtained are

weigh exactly what the calculations
figures

a

table

not.

castings can seldom be found to

in jt?r«c^/ce

contains

the

call for,

easier

will

and the

less

they be under-

stood.

To

find the weight of square or oblong plates one inch in

thickness, multii)ly the

loic/t// hi/ Ilie

breadth.

Then multi-

l)y

the decimal

.2607 (the weight of a cubic inch of cast iron),

wliicli gives

])ly

the area in eul)ic inehes tlius obtained

the weight of

jilatc in

jKunids.

Examjde

:

WEIGHTS OF CASTINGS.

To

find the weight of
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WKKJIIT.S

Ol-

(

TAI'.I.K

LENGTH OF

I'i
i;5

U
15

16

17
18
19

20
21

22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

SIDE.

inches.

"

"
"

"
"
"
"
"
"
"
"
"
"
"
*'

"
"
"
"
**

"
"
"
"
"
"

39

''

40

"

ASTINGS.
1.

FOE S(iUAEE PLATES 1" THICK,

For

.scjuarc i)latc8

1" tliick.

WEIGHTS.

WEIGHTS OF CASTINGS.

TABLE
LENGTH OF

SIDE.

I.— Continued.

373

WKK.IITS

374

(>!••

CASTINGS.

'rAIUJO l.—Cuutinued.

LKXdTII

(IK

SIUK.

WEIGHTS OF CASTINGS.

TABLE
LENGTH

I.— Continued.

376

876

WEIGHTS OF
TABT.E

LENGTH

(

ASTINGS.

\— Continued.

WEIGHTS or CASTINGS.
Diameter of

37?

12"
12

plate.

24
12

Square of diameter.

144
.7854

576
720
1152
1008

Area in square

inches.

113.0976
.2607

7916832
67858560
2261952

Weight of plate in
pounds and decimals,

The following
plates,

29.48454432

table gives the weight of

from 12 inches

29yVo

lbs.

round cast-iron

in diameter to 144 inches, the thick-

ness being 1 inch.

TABLE
DIAMETER IN INCHES.

=

II.

WEIOUTS OF CASTINGS.

o'tS

TABLE
DIAMETER

IN IXCIIES.

11.— Continued.

WEIGHTS OF CASTINGS.

TABLE U.— Continued.
DIAMETER IN INCHES.

379

380

WEIGHTS OF CASTINGS.

TABLE
DIAMETER IN INCHES

11.— Continued.

381

\Vi:i(iHTS

382

TAlil.H

DIAMETER

IN INCHES.

OF CASTINGS.

11— Conlinued.

WEIGHTS OF CASTINGS.

TABLE

383

111.

TABLES FOR THE WEIGHT OP BALLS HAVING DIAMETERS FROM 3 INCHES
TO 60 INCHES.

DIAMETER IN INCHES.

WKKlllTS or

384

(

ASTIX(JS.

TAi'.LK III.— Continual.

DIAMETER

30

IN INCHES.

FOR BALLS 30 INCHES TO GO INCHES.

WEIGHTS,

WEIGHTS OF CASTINGS.
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To find the weight of cast-iron 2npes or cylinders.
Find the inside area of a pipe or cylinder by multiplying
the square of the inside diameter by .7854, then find the
outside area by multiplying the square of the outside diameter

by .7854

product

;

subtract iha former from the latter, and the

is tlie

area in inches, which, multiplied by .2607

(the weight of a cubic inch of cast iron), gives the weight

in pounds for one inch of length.

This product, multiplied by the length in inches, will
give the weight.

Example To find the weight of a pipe or cylinder having an inside diameter of 12^" and f " inch thickness, and
12" long.
:

Outside area,

153.938

Inside area,

122.719

Area of circular

ring,

31.219
.2607

218533
1873140
62438
8.1387933
12

Weight

of one inch long,

Weight

of twelve inches long, 97.6655196
17

=

97^^^

l^s*

WEIGHTS OF OASTINQS.

38G

TABLE
TAm.E lOR THE WKKiHT

OI"

VAIIYINO FROM C INCHES

AND TWO INCHES

DIAMETER OF CORE.

IV.

CAST-IKON PIPES OR CYLINDERS ONE FOOT LONG,

TO 120

IN THICKNESS.

IN( IIES

IN

DIAMETEH, AND ONB

WEIGHTS OF CASTINGS.

TABLE lY.— Continued.

DIAMETER OF CORE.

387

388

AVLKiJITS (tK CASTINGS.

TABLK

PIAMETEH OK rORK.

ly.—Coidinued.

"WEIGHTS OF CASTINGS.

TABLE lY.— Continued.

DIAMETER OF CORE.

389

390

\vi;i(;iris

of castinmjs.

TABLE IW— Continued.

niAMKTKH

WEIGHTS OF CASTINGS.
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of the decimals given below, uiid the product will give the

weight

To

in

pounds ai)proximately.

ascertain the weights of castings by Aveighing solid

wooden

patterns, multiply the weight of pine ])atterns by

sixteen, those of
will be

hard wood by twelve, and these products

an approximation to the weight in iron.

The decimal

.2G07, the weight for a cubic inch of cast

which is here used as a multiplier, is taken from Has"VVELL.
There arc two other decimals, .2G and .203, which
are very often used in place of .2 ('07, and by using them less
iron,

figures are require

To

.4.

figure on the safe side, as in the case of

loam moulds

or green sand moulds that are liable to strain much, and

hard iron, the decimal .263 is the best to use.
For ordinary moulds the decimal .20, used as a multiplier of volumes or areas in inches, will be found to give
also for

sufficiently close answers.

Further information upon this subject of figuring for the
weights of castings will be found on p. 247, Vol. II.

THK END.

INDEX.
Air Furnace,
building and manipulating
location of, 14, 16, 93.

pouring from,

90, 237, 274.

Anchor Plates,
breaking, 3*
for kettles, 67.

for pockets, 92.
loose, 53, 55.

pulley, 34.

Apprentices,
mastering the trade, 124.
overrating their ability,

term

of, 11.

Arms,
cast iron, 23.

cracked, 39, 255.
fly wheel, 19.

pulley, 30.

wrought

iron, 23.

Bad Castings,

5, 112,

295.

Beer,
in blacking, 343.
in core sand, 359.
in green sand, 43.
in

Bedding

loam sand,

348.

in,

large thin patterns, 82.

proper methods

of, 27.

«J.

of, 336,

.

INDEX.

304
Blacking,
cnrlwn

in,

345.

clmrcoul. 145, 165.

Mistered, 127.

bubbles

of, 213. 221.

for heavy castiiifjs, 345.

hot moulds. 214.

mixtures of, 208, 343.
moulds, 208.
objections to strong, 209

plumbago, or silver lead, 213, 345.
Blast, 302, 303, 307, 315.
cooling effects of, 329.
pipes, 316.

pressure, 323.

Blowing Moulds,

42, 43, 58, 92, 114, 246.

BOLTDJO,

down cores, 166.
down moulds, 148,

150, 154.

Beicks,
careless breaking of, 167.

128, 312.

fire,

fire

for moulds, 154.

hard

—objections

proper laying

to, 174,

185.

of, 167.

Brick Work,
for heavy castings, 154.
solid, 173.

strengthening, 146, 168.

Casting,
cylinders, 110, 190, 297, 298.
fly

wheels, 19, 252.

gear wheels, 45, 50, 75, 193.
kettles, 59, 67, 149, 299.

pipes, 71, 88. 137, 144, 198.

pulleys, 30, 97, 280. 293, 300.
rolls,"

176, 265, 273, 299.

Castings,
checked, 273, 278.
cold shut, 42, 110, 120, 141, 164, 169, 274, 276.

INDEX.
Castings,

cope surface of, 284.
good color on, 33, 133, 194, 344.
heavy, 27, 85, 90, 154, 237.
ill

proportioned, 253, 284.

light, 29, 122.

mending, 267.
peeling

of, 76, 194, 214, 343.

smooth, 82, 158, 177, 369.
sound, 70, 150, 261.
specialities in, 8.

strained, 28, 33, 75, 78, 80, 83, 170, 207, 250, 391.

weights

of, 370.

Chains, strength of, 100, 123.

Chaplets,
different kinds of, 230.
rusty, 228.
setting, 140, 142, 227, 283.

lining

of, 229.

varnish for, 229, 230.

Chilled Ikon,
crystallization of, 258.

weakness

of, 297.

Chilling Castings, 272, 290.
Cinders, 84, 173, 318, 222.
Cinder Beds, 20, 57, 62, 106, 114.
Clamps, 180.

Clay Wash,

43, 182, 356.

Cleaning Castings,
Coal Tar, 297.

16, 17, 367.

Cooling,
ill-proportioned castings, 284.

heavy bodies of metals, 157, 256.
Contraction,
of chUled metal, 273.
of castings, 112, 248, 256.
of fly wheels, 24, 255.

of pulley, 39, 255.

Copes,
dropping out

of, 63, 96, 178.

a^O

INDEX.

;j'JG

Copes,

down

drawinj^

riiininiiig

ii]),

of. 19, 43, 235.

1!>,

GO.

rolling over, 61, 99, 140, 178.

staking, 53, 54, GO, 70.

venting

of, 5G.

Core Arbors,
for elbow

and

T

cores, 199.

for gear segment core, 196.
for quarter turn pipe cores, 141,

Core Baeeels,
for green sand core, 57.
for

hay rope loam

cores, 206.

Core Boxes,
for gear wheel arms, 52.
for gear teeth, 196.

for hot blast pipes, 200.
for pulley arms, 33.

CoEE Makers,
abused,

4.

saving labor

to, 134.

saving labor

of, 136.

Core Prints,
on bedded in patterns, 84.
on pipe patterns, 140.
for pulley hubs, 36.

Core Sand Mixtures,

12G, 358.

Cores,
burnt, 126, 133, 333.

bursting

of, 1G4, 170, 190.

covering, 33, 33, 37, 54, 78.

expansion of, 250.
for forming arms, 25, 52, 197,
for pulley arms, 31.

green sand, 31, 203.

hay

rope, 204, 218.

in heavy castings, 362.
oily skinned, 126, 136.

pasting, 72, 141, 203, 283.

runner, 78, 90, 163.

INDEX.
Cores,

and centering,
skimming, 92.

setting

25, 196, 383.

soot on, 120.

thin green sand, 109.

Cranes,
height

of, 15.

hoisting and lowering of, 17.
location of, 14, 16.

moving

of, 191.

obstruction

to, 17.

Cupolas,

bottom doors for, 319.
bottom sand for, 319.
bottom making for, 320.
breast

making

for, 320.

breast height of, 308.

bunging up

of, 294, 315. 318. 339.

capacities of, 303, 314.

charging

of, 294, 303, 325.

daubing up, 318.
dirty fuel and iron in, 339.
dropping bottoms of, 302, 329.
height

of, 315.

height of fuel

kindling
lining

in, 334.

324.

fire in,

a, 310.

location of, 14.

management

of, 316,

melting point
melting

333.

in, 328.

steel in, 272,

mixing daubing

297, 298, 299.

for, 318.

picking out, 318.

shape or forms

of, 314.

slag holes in, 312.

slag

in, 318.

slagging out

spout

of,

of, 313.

321.

stopping clay for, 334.
stopping sticks for, 334.

397
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Cupolas,
stopping up

of,

331

taijpinj; burs for, 334.

tai)ping out of, 331.

Drawings,
fur nfiTi'iice, 7.

for shop, 14.

Drawing Paxtluxs,
crown faced, 50.
draw screws for,
fine

78.

gear wheels, 63.

segments, 23.
starting edges of moulds, 41.
teeth sideways, 19G.

Dktinq,
fuels for, 126, 22G.

moulds on the

floor. 30, 157.

moulds, 220.

economy
fire

in, 128, 221.

basket

for, 224.

in pits, 225.

Dey

Sand,
mixtures

of, 194,

moulds, finishing

353,
of, 208.

moulding gears in, 193.
Expansion of Wrought Iron Arms,
Explosion of Moulds, 57, 152
Paclvg Sand,

24.

for green sand copes, liable to

draw down,

for green sand gear teeth, 76.

using of green, 20. 120, 353, 363.
gases in green, 56, 119.

Feeding,
chilled rolls, 274.
rolls,

265.

solid, 2G1.

Finishing,
copes overhead, 42, 141.
green sand moulds, 40, 119.
loam and dry ;>and moulds, IGO, 186, 208.

43, 44, 92.

INDEX.
Fins on Castings,
FiEE Bricks,

33, 34, 46, 122, 166.

dimensions

of, 312.

for over fire-places, 128.

Fire Clay,
for lining cupolas, 319.
in blacking, 344, 345.

in

loam mixtures,

347, 351.

Fire Sand,
in core sand mixtures, 361.
in dry sand mixtures, 354.
in loam mixtures, 347.

Flasks,
bars

of, 64, 92.

cracking

of, 178.

false bars for, 178.

handles

for, 98.

iron, 97, 177, 202, 215.

pins for, 97, 181.

planing joints
taking care
trunnions

of, 180.

of, 46, 95.

for, 98, 138, 180.

warping of iron, 180.
wooden, 97.

Flour,
in cores, 126.

in dry sand, 354.
in green sand, 43, 90.

in loam, 350, 352.
rye, 361.

Fluxes,
for cupolas, 328.
for iron ores, 289.

Foundries,
construction

doors

of, 13.

of, 15.

height

of, 15.

jobbing,

8, 45, 301.

planning, 17.
tools,

taking care

of, 8.
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ForNOiiiics, uiilmiidy,

1:5.

Fuel,
imthrucitc coal, l^C.

2'M),

•,',22,

.'Al.

hituiiiiiioiis coal, TJO, 2'M), yil.

curbon

in, 307.

charcoal,

22(i,

290.

coke, 120, C90, 323.
coinljustion of, 307, 334.
dirt

ill,

330.

hard, 325.
impurities

in, 322.

kindling wcx)d, 334.
quality of, 322.
soft, 335.

Gases,
allowing escape

of, 169, 177, 23i,

compressed, 43, 234.
confined, 88, 152. 100, 240.
in core, 109, 358.
in

dry sand, 177.

pressure

of, 58, 81, 88, 119,

153.

Gates,
size of, 109.

skimming,

101, 123.

whirl, 183, 274.

Gating,
cylinders, 190.

improper method

of, 90.

ingots. 161.
kettles, 59, 09, 150.

pipes, 78, 141, 148.
rolls,

Gaggers,

183, 274.

61, 178.

hea\'7, 121.

hidden,

9.

settmg, 19, 03, 121.
short, 03.

Green Sakd,
cores, 31, 109, 203.

facings, 20, 56, 83, 119, 120, 246, 36a

INDEX.
Hoisting,

anchor

plates, 34, 55, 70.

iron crosses, 54, 146, 150, 156.

loam cores, 164, 188, 218.
loam moulds, 140, 146, 150, 190.

Holes

in Castings, 2, 110, 239, 335, 301.

Iron,
anthracite, 292, 297.

burnt, 295, 312, 340.

carbon

in, 390.

carbon, graphite

in, 290.

carbon, combined

carrying hot,

in, 290.

2, 15.

charcoal, 290, 293.

chemical analysis

of, 2931

chiUed, 273, 298.
cold blast, 291.
coke, 292, 297.

discussion of pig, 7.

duU, 158, 229, 322.
for cylinders, 298.

for pulleys, 39, 300.
for rolls, 176, 399.
for sash weights, 300.
fluidity of, 391.

grades

of, 176, 351, 291, 303.

gray, 391.
hard, 176, 290, 297.

hot blast, 291.
keys, 24, 191.

manganese

in, 290.

melting, temperature

mixing

of, 292,

of, 393, 396, 398.

mottled, 298.

phosphorus in, 290.
remelting of, 297.
rust on, 158, 268, 277.
scrap, 293, 296.
shot, 295.
silicon in,

29(11

29S.
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Ikon,
soft. 39, 296,

30.").

sprcific j,'ravity of. 111.

strong. 290, 298, 342.

sulphur

in,

290.

tensile qualities of, 257.
tcslinf:. 39. 314.

white, 272, 290, 300.

Joints,
air tight, 235.

closing by, 140, 145, 181.

crushing

of, 32. 34, 40, 123, 181.

making loam,

145, 149, 1G5, 183, 188.

preserving, 41.

Ladles,

daubing up, 244.
pouring from, 104, 108, 122.
size of, 243.

Lime for Peeling Castings,
Loam,

86.

bricks, 185.
cores, bursting of, 104, 170.

cores, building of, 142, 145, 164, 170, 174,

for finishing coat, 186, 347, 350.
iron borings in, 352.

mixing

of, 184, 347.

moulds, buckling

moulds, surface

of,

246.

of, 184.

moulds, cracked, 167.
natural, 184.
plates, 138, 140, 156, 165, 188.

rings, 22, 145, 150.

sticking to patterns, 100.
strong, 185.

Manuee,
cow, 351.
horse, 334, 347, 350, 361.

MELTDfa,
burnt

iroii,

295, 312.

different grades of

ii-on,

294, 302, 304,

338
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Melting,
hard iron, 304.
massive lumps of iron, 293, 322, 327, 336:
rapid and economical, 801, 323.
shot iron, 295.
soft iron, 296, 305.
steel in cupolas, 272, 297, 298, 299.

with coke or
Molasses,

coal, 322, 326.

in blacking, 343.

in core sand, 359.

on green sand moulds,

43, 92,

Moulds,
a well finished, 211.
burnt, 126, 221.

dust and dirt

in, 15, 78.

explosions of, 57, 152.
large or difficult,

5, 7, 90,

147, 154, 159, 187.

reliable, 5.
solid, 20, 28, 76, 80, 83, 173.

to tell a good, 120.

Moulders,
anxiety

of, 4, 237.

cautions, 2. 90, 237.

dignity among,

drunken,

2.

5.

first class, 10.

judgment
nervous,

of, 5, 9, 113, 159,

214.

5.

self-reliant, 5.

NailWg Moulds,

40, 44, 46, 92, 105, 196.

Ovens,
building, 125, 132.
firing, 126, 134, 221.

fuel for, 126, 136, 226.
locality of, 14, 16, 125.

Patterns,
allowance for contraction in making, 251, 256.
objection to, in loam working without, 160.
oil on, 160.

pulley draw, 38.

404
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Patterns,
pullpy

split. 280.

sc'ctioiml, 50.

skeleton, 144, 101.

weight of wooden, 391.

Pattern Makers,
non-harassinp

of, .36, 192.

shrink rule, 251.

Pia Iron,
cold short, 297.
for flask weights, 113.
for reservoirs, 238.
in anvil moulds, 157.

red short, 297.

shipments

of, 255.

Pits,

drying
for

in, 225.

damp

floors, 17.

location of, 14, 16.

POUEING,
basins, 90, 92, 104, 162, 242, 290.

chilled eastings, 274, 276.
cylinders, 110, 190.

dull iron, 25, 109, 158, 301.
fast, 43, 109, 158, 183, 274. 277.

heavy castings,

106, 158, 237, 370.

hot iron, 109, 123. 229, 278, 301.
kettles 68, 150.

open sand plates,

88.

pipes. 141. 148.
rolls, 183, 274, 304.

top and bottom, 162, 164, 218, 235.
through center cores, 33.

Pressure of Molten Iron,

upon contracting chilled shells, 273,
upon green sand moulds, 28, 33, 82,
upon loam moulds, 160, 173, 216.
upon cores, 164, 170, 207.
Prtpkers on Loam Plates, 60, 87. 138, 141. 188.
Hamming, heavy or hard, 5, 27, 58, 75, 117, 221, 247.

2Tfi.

118.

INDEX.
Ramming,
light, 5, 75, 247.

up loam moulds,

148, 150, 152, 154, 174.

Risers,
air tight, 234, 246.

covering, 43.

flow

ofi, 101,

148.

open, 234.

weighting, 43.

RoDDiNG Moulds, 92, 182.
Rolling Over Patterns, 29,

77.

Rosin,
for venting, 359.
in cores, 359, 360.

on splitting

plates, 279.

Sand,
bank, 246, 352, 355, 360.
burnt, 65, 182, 349.
fire,

347, 354, 361.

grades

of, 17.

lake, 246, 348, 352, 355, 360.

sharp, 86, 92, 185, 246, 352.

weight of cubic foot of, 100.
Scabbing of Moulds, 81, 118, 161, 185, 245, 845, 349, 353.
ScRKWs, Draw, 80.

Sea Coal,
in dry sand, 354.
in green sand, 364.
in

loam sand,

349.

in stopping clay, 334.

Segments,
of cores, 22, 78.
of patterns, 19, 23, 30, 45, 50, 80, 193.

Sheaves, Moulding of, 50.
Sheinkage,
of molten iron, 112, 260.
variations in, 251, 256.

Smoke,
in shops, 15.

on

cores, 126.

105
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SriNDLES,

arms

for, 190.

bottom

(filter for, 165, 193»

lioldcrs, LSb.

hollow, 53, 192.
192.

taporiii;.?,

toji leiiti'r for,

191.

Stakint. Moulds, 31, 60.
.Stka.m,

in sund, 42, 56, 109, 117.

pressure

Steel, melting

of, 81, 119, 220.

of, in

cupolas, 272, 297, 298, 299.

Straw,
bands for cores, 200.
rope making, 207.
Steaight-edoes,
leveling flasks with.

making bed
saving labor

274

with, 28, 83.
of, 78.

testing castings with, 75.

Sweeps,

advantage

of, in

loam work, 160.

under, 187.

Sweeping,
crooked pipes, 137.
elbow and branch pipes, 71.
fly wheels, 19.

gear wheels, 45, 50.
kettles, 59, 67, 151.

loam

cores, 187, 204.

pots, 215.

pulleys, 30.

quarter turn pipes, 144
rolls, 170.

thickness on moulds and cores, 72, 142, 149.

Tapping Hole,
choking

of. 92, 333.

for cupolas, 320, 331.
for reservoirs, 240.

of air furniices, 16, 340.

INDEX.
Temperatures,
of sand, 43, 220, 353.
of gases, 153, 173, 228.

of molten iron, 190, 260, 262, 274, 278.

Tuyeres,
alarm, 309.
blind, 310.

height

of, 308.

round, size
shapes

of, 316.

of, 307.

Vents,
cold, 153.

explosion of, 57, 152.
lighting

of, 57, 153.

Venting,
cores, 200, 222, 358.

green sand moulds, 20, 46, 56, 81, 92, 118, 120.
gear teeth, 46,

76.

kettles, 152.

loam and dry sand moulds,

Vent Wires,

122, 169, 172, 177.

58, 81, 88, 92, 117, 173.

Vitriol Tubs,

17, 367.

Water,
ill

use

of, 108.

in shop floors, 17.

sewerage

of, 114.

Wedging,
bricks, 138.

clamps, 181.

down cope bars, 49,
down runner boxes,
Weighting Down,

70. 97.

108.

copes, 33, 70, 112.

crooked castings, 285.

Wheels,
cast in halves, 25, 279.

checked car, 274.
grooved friction, 50.
splitting hubs of, 255.

Work, Heavy,

15, 17.
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WOKK,
jobbinp:. 45,

'.to,

IV>,

:m.

Ji^ht, 17.

locality for Inum, 16.

«j)on sand,

3;J, at),

»G, 157.
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