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PREFACE,

Ix offering this book to the public, the anthor wounld state
that he has tried to select such matter as would illustrate
the varied workings of difficult castings, and to offer prob-
lems for thought and study to PRACTICAL MOULDERS; in
which he hLas endeavored to make everything PLAIN and
PRACTICAL, so that the beginner or apprentice can under-
gtand it as well as the practical moulder, The illusirations
shown are from drawings made by the author, and embrace
almost all the more difficult kinds of heavy castings. They
are chosen because they involve some of the highest ele-
ments of the art of iron moulding. Pattern makers and
foundry managers, in considering the best method of mak-
ing difficult castings, can refer to these pages, where it is
hoped they will find assistance of such a nature as will in-
erease their profits.

It may be here remarked, that there are but few trades
which do not employ more or less machinery in their manipu-
lation, while the moulder frequently fnds himself limited to
sweeps and a few blocks of wood. Hence he especially
requires mechanical skill to a large degree, and althougi.
there may be.some appliances used to lessen labor, yet the
gkill required to operate them enters more largely into this
than into most trades.

The melting of iron is a subject which will be found
quite condensed and simple in its treatment, although it is
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iv FREFACE.

of great importance ; and from the ample illustrated work-
ings of the foundry cupola and its management, it is be-
lieved many valuable and practical ideas will be derived.

All the matter here collected is the result of many years'
experience and practice, not only as a workingman alone,
but also as a manager of foundries. The anthor, having
traveled over and been employed in different sections of this
country, has had an opportunity of obtaining a varied prac-
tical knowledge of the AMERICAN FOUNDRY PRACTICE.

The onicINAL articles here submitted have, to some ex-
tent, during the last two years, ﬂf}]marcd in the Adwmerican
Meachinist ; but they have heen expanded, and in some
cases rewritten for this book, in hopes that the minds of
practical men may give thought to the subjeet, and that
others may be assisted in showing that the moulder’s trade
iz one that rvequires sometling higher than the mere mus-
cular foree necessary to pound sand.

The field for fhought and sfudy in foundry practice is
very large; and if the author, in presenting these pages
before the PRACTICAL MACHINERY MOULDERS OF AMERICA,
has benefited a class in whom he takes pride as a member
and co-worker, he will feel amply repaid for his labors,

Tuos D WesT.
CreveELAxD, Soplember, 1882,
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INTRODUCTION.
Tue MouLper AxD THE FoOUNDRY.

THE MOULDER AND HIS TRADE.

Ask any mechanic what trade he thinks requires the
greatest amount of mechanical ability and he will say his is
the one, and perhaps go on to state some of the fine points
connected with it.  If the moulder should be asked this
question, he would probably get excited over it, on account
of the low estimation in which his trade is held.

The moulder’s trade may not be the most mechanical of
all trades, but it is decidedly entitled to more respect and
consideration than is usually given it. Other tradesmen
must remember that to be o good moulder reguires more
than the musecular foree 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
hiz drawings ; the blacksmith making the sparks fly; all
have a dignified appearance. The position of a moulder
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 clothes, the more mechanical
is the trade.

The moulder with his black face and clothes, and sur-
rounded by the usual appliances of a foundry, such as

1



2 THE MOULDER AND THE FOUNDRY.

bricks, loam, mud, ashes, straw, horse manure, blacking, sand
and clay wash, might have a romantic, but is far from having
a dignified appearavce. Should he attempt to put on
dignity, when he is prostrated or laid out for repairs on some
sand heap, caused by caurrying hot iron or doing a heavy
feeding job, it would be all knocked out of him. Likea
man picking up hot iron, he would be forced to lay it down
again.

It is this want of dignity about a foundry that lowers the
trade in the estimation of men, and the moulder will have
to look for other things than dignity. Almost all men ean
remember, when they were children, of making mud pies and
playing in the sand, and sometimes the pies would be put
into their mother's oven to be baked. This might be called
dry sand moulding ; but when the dusty sand was fired into
the ehild’s face, if he had any pluck, he would not sit right
down and pick the sand out of his eyes and say or do noth-
ing to retaliate. So, should this article offend or put sand
into the eyes of any other tradesman, he must not think that
it was done to blind him, but rather to wake him up ; and
if he feelslike fighting there will be no objection to his doing
B0,

How sublime and grand is the structure of the steam
engine—the mighty power of machinery! Yet useful and
ornamental castings used in all shapes and forms are made
from pig iron and old scrap iron, and formed in zand, For
all this, all thought is of the work of the pattern-maker or
the machinist. It is not till some scabs or sand-holesin the
casting are noticed that the moulder iz mentioned. Then
what abuse the poor moulder does get!

All moulders are not thorough-paced; if they were, there
would not be half the trouble there is in getting good cast-
ings. There is no trade that requires more long-headed,
cautious and mechanical operations than that of the moulder,
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Why is it that all the castings made in a foundry cannot be
good and perfeet like the day’s work of a machine, black-
smith, or boiler shop ? It it because the men and boys that
learr: moulding are such as are rejected or not allowed to
learn other trades on account of being blockheads? 1f 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 hiz head up.
Such 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 had
casting.

This article is not written to hide the moulder’s failings,
but to get at the truth, no matter where or whom it strikes.
The moulder should admit that, when he loses a casting
which he has had full control of, it is no more nor less than
his ignorance or carelessmess that caused the loss. The
proof is that when he makes it the second time he gets a
good one. The loss of a casting does not imply that the
moulder is ignorant or is not a mechaniec, since castings
are often lost from some little. insignificant cause. There
are a thousand-and-ome ways of losing castings; and the
moulder, when making the second casting, is nearly as
liable to have that bad, from some other cavse; and the
moulder does not live who never lost a casting,

Sometimes the excuscs for bad castings are laughable.
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The story is told of a moulder who made four pieces—every
one bad—and, when the foreman asked him what was the
matter, he said that one dropped, one flopped, one run out,
and that one was a * waster.” The boss told him to make
one more, as he would like to know what would be the mal-
ter with the fifth one. Ask any moulder if the bad casting
which he has made cannot be made good, and why it is bad,
and he will answer the first question in the affirmative, 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 & man’s peace of mind is kept so unsettled
as in the moulder’s. He is always in a state of expectancy.
Look at a moulder when he is taking his casting out of the
bricks or gand, 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 easting bad, how soon the hon-
est 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
gay that he was not responsible ; or he will seek consolution
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-
ing, when he knows there was no one to blame but himself.
Losing castings with one moulder iz a frequent oceurrence,
while another will be noted for success, This success may
continue a long time, on the strength of which he will get
careless, and some day, to his sorrow, he has a bad casting.
He makes it over again, guarding with the greatest of care
the conditions that caused the first one to be bad, and his
mind being riveted to this point, he neglects others, and the
second casting goes the way of the first. If now he has not a
well-balanced mind he may lose almost every casting he tries
to make, and it is not till he makes an effort to overcome his
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nervousness and lack of confidence, that he will be able to
make a reliable mould.

A eusting made by a half-drunken moulder would be more
likely to be good than one made by a nervous moulder,

Any moulder when starting on a large responsible mould
ghould have a elear 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 hest prunfth.lt moulding is o trade that requires the
best of physical and mental power, is to notice the moulder
when hiz castings come out all right, and likewise when they
are bad.  Inlooking at a bad casting, the question is always
asked, What made it bad ¥ Such a question implies that the
cause is not apparent, but that it needs investigation.

The blacksmith when forging his iron into any shape with
his hammer, can, the same as the machinist or pattern-maker,
gee 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 iz what any one having the neces-
sary strength can do ; but the light or heavy ramming re-
quired on ‘the different scctions of o mould, demands some-
thing more than strength and stupidness. The mofion of the
rammer s visible, tlm 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 anx-
ious to know the result of his day’s work., There are often
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times when a moulder would forfeit his day’s wages if he could
only see or know the result,

Often things happen to castings that will puzzle the best
of moulders to fathom, and which, when found out, involve
some chemical or scientific principle that professors ave very
proud in talking about.
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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
it in his pocket, and call himself a moulder. He comes to
his work finely dressed, with a cigar in his mouth, and his
talk is about anything rather than what he is doing. This
is not the case with all beginners, but it iz true of the
majority of them. Once ina whilea young man who has
more gense and less conceif, instead of calling himself a
moulder takes every opportunity to make himself one, He
iz carcful not to give offense by speaking slightingly of
work he knows nothing of, and at once makes friends of
those whose skill he may profit hy. He may wear good
clothes, and perhaps smoke a cigar, but there are different
ways of doing such things. Instead of spending his even-
ings around saloons, he may be found a member of some
debating society, discussing the elements of pig iron, or he
iz home making a drawing representing the way some
moulder is making a difficult casting, which drawing he
will preserve for future reference. When a moulder loses
a casting he will note the cause and profit thereby, and
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 iz not afraid of asking questions, and
always aims to make the second casting better than the
first one. He will be patient, and not be looking for the
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foreman to give him work that he is not capable of execut-
ing. When he borrows a tool it 1s sure to be returned, and
his own tools he willingly lends and keeps them clean and in
place. He never has much to say, and attends strietly to
hiz own business,

These qualifications in a young man will make friends,
without which his progress will be slow, The greater part
of our knowledge is obtained from others. We are in-
debted to thousands of people for what we know of the
moulder’s trade.

Some beginners will say that they do not get any show ;
that the boss is giving it all to others. It is hard for
an outsider to pass an opinion on this. Very often appren-
tices overrate their ability, thinking they are capable of
taking work that they would only lose if given them to do.
It is a great failing of young men, and, in fact, of the
human race generally, to think they can do things they see
others doing. If we could only * gee ourselves us others see
us,” we would, in many cases, be more contented in our
gituations,

It is often the case that a worthy apprentice is not ad-
vanced as he should be, on account of some prejudiee, or,
sometimes, an established principle of keeping the Loy down,
A young man should find out the character of the establish-
ment before he makes an agreement to learn the trade there.
A shop that makes a specialty of two or three different kinds
of casting, is no place to learn the moulder’s trade. Try
and get a start in a good jobbing or steam engine foundry ;
such shops as these generally have all the science of the art
of moulding practiced in them, and in such shops, should
the foreman feel inelined to keep a beginner on one job all
the time, he could very seldom do so. Of course he can
keep changing you from one inferior job to another, and
should you zee all the apprentices treated in a similar man-



LEARNING THE MOULDER'S TRADE. 9

ner, it is not of much use to ask to be advanced. Bat,
should you see others going ahead, (if you are sure the fault
is not yours) in a polite manner ask to be tried on better
work, Whether the answer is fuvorable or not, continue
on with your work, doing the best you ean, for, if the fore-
-man will not reward any merit that you may possess, you will
bie noticed by some one, sooner or later, who will recommend
and advance you.

Uider any cirewmstances, faithfully serve your fne, then
leave and go to some other shop, wherever you can get a
job,

You may find quite different plans for making work prac-
ticed there ; but, with a good mechanical judgment, you will
get along all nght.  The first day in a new shop is always
the worst. I 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
gimple 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 who,
having had experience several times over with every piece
made, have forgotten their own failures i working up to
their present knowledge. A man of good sense, and who is
a thorough wmeckanie, will not be guilty of such actions.
On the contrary 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 show
him where there are gaggers hidden, and, in fact, do every-
thing that 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 shop’s tools and ways, when it would be a more
manly and even race to see who is the best mechanie.

1*
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A thorough knowledge of the moulder’s trade cannot be
learned in any one shop, nor isit a sign that a moulder
thoroughly understands his trade because he has worked in
a great many foundries. He can see how things are done
by traveling, but the class of work that would advanee and
instruct him is hardly ever given him to make. Go into
any foundry and ask how long the men that are working on
good jobs have been there, and the answer will generally be,
from six months up to a lifetime. A stranger must stay
long enough in a shop to show some merit before a practical
foreman will trust him with responsible worl.

A young man traveling to advance himself should, when
possible, engage only in the best shops to be found, and
there he should stay at least for one year. After thus
working for ten years in as many different shops, he can
blame no one but himself if he is not a good, practical mould-
er, able to make almost anything in the branches that he
has practiced.

Thorough, first-class moulders are very scarce, as such
men must be capable of melting their own iron, and making
any castings that come along, in loam, dry sand, or green
gand.

1t is very seldom that the three branches are learned, or
practiced, by one man, one reason being that most large
shops generally have work enough to keep a constant num-
ber of men working steadily in each of the three branches,
Another reason is that it is u little too much for most men
to practically master.

A man may be good on green sand, and perhaps 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
is do as you see offers do, and the other is to know the
reason, why you do so.  Moulders very seldom ask them-
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selves: Why is such a thing done in order 1o have the cast-
ing a goodone ?  They are told it is to be done; they do it,
and there let the matter end.

There is a prineiple and a cause involved in almost every-
thing that is done to muke castings successfully, and he is
the farthest advaneed in the art of moulding who has made
them the study, so as to thoroughly understand the cause
and effect of what he does,

It has been suggested to me that T should write a few
articles for apprentices.  Webster says that an apprentice is
one that is bound to another to learn a trade. Some
trades may be learned during the allotted time of three
or four years, but for a young man to think that when his
apprenticeship is served he has learned the moulder’s trade
is assuming too much. A moulder is an apprentice as long
as he lives, as there is not a day that passes that somethimg
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 suceess,  Writing
to give information to a beginner may sometimes be well
enough, but the beginner must first see some bad results of
gomething that he has done, in order to fully understand his
trade,

The first year of a beginner’s time is always more or less
of a loss to his emplovers. You may tell 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
fully understood, or its value comprehended.  Articles are
often written for apprentices, when the author ought really
to admit that he intended them more for what might be
called practical men, and that he assumed the simpler title
to cut off censure 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,
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A beginner in one shop could very often give some valu-
able information to an old experienced hand m another
shop, and as for a knowledge of the principles or manipula-
tions of the moulder's trade, there are as many old hands as
new ones that require to understand them better,
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BUILDING A FOUNDRY.

WHEN a man is about to construct a foundry, he cannot
give the matter too close attention. Let him make lines
and rub them out again until he gets something that fills his
ideas ; then make three or four tracings, and submit them
to as many different practical foundrymen, with the request
that they find all the fault with them they possibly ean.
Let these men examine the drawings with great carve, and
present their opinions—especially their objections—in writ-
ing. Then, with a mind unprejudiced, let him consider
their opinions, and adopt whatever is good.

The idea that ghould 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 circumstaneces, such as the general character of
the land, the position of a railroad, river, lakes, streets,
ete., ete.

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 build-
ings, 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
enlargement.



14 THE MOULDER AND THE FOUKDRY.

If there is not much business or capital to start with, the
small shop, having only one cupola, one erane, one pit, and
one oven, is not the building that should be made on paper.
The proprictor or designer should take into consideration
his available ground-room, and then make a drawing or plan
as if he were going to build the largest shop that could
possibly be constructed on the grounds. If there is room for
three or four cupolas, a ecouple of air-furnaces, five or
six eranes, a number of different-sized pits, and several good
ovens, let them all be carefully located on the large plan or
drawing. When the drawing is completed, let him consider
what portion of his large shop would be the best and
cheapest for him to construet, with the capital he ean afford
to invest in his enterprise to start with, Then, when his
business increases, and he wanls another crane, cupola, pit,
or oven, he will only have to look at his original drawings,
and there are places for them. When he builds his shop
larger, the builder can find studdings, bolts, or broken brick-
work to securely fasten the extension to.

It is not intended that the reader shall tuke the word
““ extension ™ to mean the usual kind of cxtensions that are
added fo foundries, such as *“ dog houses,” * pigeon holes,”
cte., and which, wherever geen attached to the main ghop,
are sure signs that extension was never thought of, or
provided for, when the main building was first planned,

There is no intention in this to show how to build fine,
large shops, but rather to show to the man of small capital
that before he starts to lay out hiz money he may, to a great
extent, by careful study and management, make his little
enterprise a running success, Many a man has failed for
want of judgment in the beginning.

There are two things that are conneeted with every enter-
prise. One is the advantage and the other the disadvantage,
When a man does not see bofh, it is evidence that he hus
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not deeply investigated the subject. A man who takes
every element and business point separately, and thoroughly
dissects them, not only can know what is best for him to do,
but will be inspired with 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 shounld be built high.
The medium height for shops that do erane-work is about
twenty feet. This measurement is from the floor to the
large girders, or beams, that the top of the crane is heid by,
In fact, 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 mse up over the men’s
heads. To ecarry 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 point, 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
iz not only disagrecable to work in, but is the cause of many
rough and poor castings. It is also a great drawback in
getting out work fast.

A foundry that is built for large, heavy work, cannot be
too strong. The doors, or openings, through which the
large castings are delivered, should not be less than fourteen
feet wide and ten feet high. It is best to have the doors
hung by weights, go they will glide up and down. Doors
that open out or in, or that run backward and forward
on sheaves, arc always more or less in the way, Doors, when
it is possible, should be placed in a part of the shop so that
when opened the dust cannot be blown on the moulder
or hiz 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
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the large doors are situated, as generally this part of a
shop is only used for a road or gangway, Placing doors and
cupolas near together utilizes room, as the room for several
feet around o cupola is not used for moulding,  This plan
also keeps the dirt and dust from the doors and cupola
together, and the moulding room, destroyed for onc, will
answer the purpose of the other,

Loam and dry sand moulding should be kept in a part
of the shop distinet and away from the green sand floors
or moulding room, as the dirt and mess that pieees of brick,
mud, straw, cinders, ete., make are very disagreeable, and a
hindrance to the green sand moulder, The best part of the
shop for loam and dry sand work is at one end, and near the
OVENS,

The ovens should be located in the part of the shop where
there is not much traveling done, either by cranes and cart-
age, or foot travel ; also where the railway tracks that the
oven ecarriages run in and out on, will take up the least
valuable room.

Large and small pits for casting, or ramming up moulds
in, should be as handy and as near as possible Lo 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 serap
iron to charge them up with. They should be built up
enough above the level of the foundry floor so that the tap-
ping hole will be from three to four feet above the floor, in
order to admit the pouring of moulds direct from the fur-
nace, or to have the liquid iron first run into a large basin
or ladle, from which it is admitted into the mould,

Every well-regulated foundry should have good facilities
for cleaning castings, which, when possible, should be
cleaned in an adjoining room, so that the moulders will not
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be hindered from their work by waiting fopa erane, look-
ing out for flying iron chippings, and giving orders for
hoisting and lowering the crane, that cannot be heard 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
haoisted out of their moulds, they can be loaded on a car and
run into the eleaning department, in which there should be
a crane for handling them. In the cleaning room there can
be tumbling-harrels and vitriol-tubs for the cleaning of small
castings.

Shops that do heavy and light work should have the light
work done in parts of the shop entively separated from the
heavy floors, for the reason that grades of sand better adapt-
ed 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 ghould be constructed
with a view to strength, while the portion for the light cast-
ings 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
water. Should there be water found at the depth of six to
eight feet, the position should be rejected—that is, if the
foundry is to be constructed for a heavy line of casting that
will require bedding in the floor, or should pits be required.

When planning a shop, there should be plenty of time
taken before it is let pass into the builder’s hand for con-
struction. Hasty planning is likely to be sooner or later re-

gretted.
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MOULDING AND CASTING FLY-WHEELS.

THE engravings herewith shown represent different plans
of sweeping and moulding fly-wheels. The lower cut iz 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, /7, used. A straightsweep which
formed the joint, also struck or marked on the joint a true
circle to set the segments by. The reasons for using the
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
numbers of gaggers, requires considerable time and labor.
Besides this, it is not always a safe plan to knock back
gaggers, as it will generally loosen them, thereby causing
trouble.

Some moulders ram up large copes without marking the
mould with them, while others make their mould look as if
they intended to use the hills and hollows for a guide to

close the cope on by, instead of stukes or pins.
19
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In starting to mould this wheel, a good coke or cinder bed
is made, the spindle seat set, and sweep, B, attached. As
this was a half-wheel, the half-hub and three-arm pattern
wag bedded in true and level, using for a guide the faces of
the sweep.  After the arms and half-hub were bedded in,
the outside or rim was rammed up, after what some might
think an odd plan. Instead of ramming the rim, or outside,
up, for the purpose of forming a surface to ram up the cope
on of all common sand, which has to be shoveled out when
the cope is lifted off, in order to ram it up again to form
the sides and bottom of the rim, the following plan was
adopted. The adoption of this plan not only saved the
extra work of ramming up 2 large hole twice, but also gave
amore solid mould than could be formed where there is only
the sweep to work with.

In first starting to ram up this rim eurface, the sweep is
get to the right position, and common sand is rammed up
solid within about one inch of the bLottom face of the
gweep. This bed is then well vented with a large wire,
after which the vent-holes are stopped up on the sor-
face, to prevent loose sand from filling them up. Facing
sand is now shoveled on up to the height of about 47,
projecting out 2" on each zide over the width of the
rim, on the outside of which common sand iz shoveled,
The sweep having been raised up, this sand is made
level all around, after which thiz course is rammed the
same as o moulder would ram any course of sand for a
heavy casting. The sweep is again raised up, and another
course of facing and common sand shoveled around it,
the rim being all facing sand, with the common sand
outside for a backing. This iz repeated until the hole is
rammed up high enough for a straight eweep, which is
now serewed to the piece of boiler plate P, for sweeping
off the joints,
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After the joints are made and the cope rammed up and
lifted off, the rim sweep is set back again and the rim of
the wheel is then swept as follows :

The sand is first shoveled out within one inch of cach side
of the rim and within about two inches of the bottom. (This
sand being all facing is wheeled to the facing boxes and used
again for another wheel, or for any other heavy class of
work.,) The sweep is now lowered inch by inch until the
rim iz swept out as wanted.  In order to properly divide
the wheel 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 prints for
shaped cores like T, T, are then placed on the bed and the
ends of the rim rammed up.  The wooden arms, end-blocks,
and half-hinb pattern are now drawn, and the whole mould is
slecked and finished up.

The castings are poured by gates underneath the rim, as
showi.

The second, or middle cut shows another plan of sweep-
ing up fly-wheels. The common plan of covering over large
fly-wheel rims is by nsing segments of cores, 1z shown at W
or sometimes loam rings or plates east with prickers on
them, and then filled and swept off with loam, are used,
When the oven is too narrow to dry these covering rings or
plates, they are cast in two half-civeles, so as to be admitted
into the oven. The plan here shown is to cover the rim
with green sand as it is being rammed up, which is done as
follows :

The level bed, T, is first made and then the segment
ring rim pattern, D, which is attached to an arm as shown,
is set on the bed. After the cores for forming the
arms and hub (as shown on the opposite side) are set ;
the rest of the inside of the wheel is swept up. The
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arm that iz attached to the segment rim, shown at F on
the plan, is then taken off, the segment rim is sct back,
and the outside and top of the rim is rammed
up,” and the segment pattern having a slight draft to
it, is, when ready, drawn out arvound endways. The
moulder can mnow look into the rim mould, to see
that cverything is all right. After 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
up.

In ramming up the last segment, the moulder may ask
how the pattern is got out. 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
up, and then the pattern is moved back after lifting off the
flask. When replaced the other end is rammed. The whole
flask could be rammed up at once if there was another picce
of 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 shown at Y. After these frames
are well bedded on, and about 4" or 5" of sand rammed over
them, there are some pigs hedded on to hold it down, us
shown at A, 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 eut 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, with good
EUCCEES,

The upper cut shows the process of moulding fly-wheels
having wrought iron arms ; also for forming cast-icon arms
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with cores. Having a full pattern for the arms and hub;
and fiy-wheels cast one-half at a time, In moulding wheels
having wrought iron arms, it is generally known that the
rim is cast separately and first, and that the hub is cast after
the rim is cold, or has shrunk about all it will shrink. Should
a wheel having wrought iron arms have the hub and rim
cast at the same time, there would not only be the difference
of the shrinkage of the rim and hub to contend with, but
also the expansion of the wrought-iron arms, for as soon as
the mould is poured, the arms will commence to expand. In
a short time the rim and hub will commence to contract.
The rim being much larger than the hab, its. contraction
will be several times greater, and with the expansion, or non-
contraction of the arms, the inexperienced moulder will be
able to see what the result would be. If he does not think of
it at the time he will find the next mornmg the rim cracked
or broken,

For wheels with hubs over 12" diameter, the arms should
be made with a taper on the ends that are cast into the hub,
as shown at S, This taper can be swaged on by the
blacksmith, or turned on by the machinist. For large
wheels having a hub over 24" diameter, it is better
to have ihe taper turned, as they will then be sure to
have a true smooth taper, which the hub when it
contracts will have a better chance to pull in or away
from.

For very large hubs it is best to have key cores set in at
the end of the arms, as ghown at N, as they can e made
to answer two purposes; the first being, that should the
moulder not feel safe as regards the confraction of the hub
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 vet red hot. When the
casting is cold, should the machinist find that the arms are
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loose, he can drive in permanent keys to hold the hub firm
and stiff. This class of hubs should always be poured with
iron not too hot, and the moulding of them should be done
with the greatest of caution.

Before the hubs are cast, or the center core set, the rim
ghould 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. I have seen wheels drawn out of true so
much, that in setting the center core in the hub, it had to
be set over 47 out of the center, in order that the hole could
be bored true with the rim.

When this class of wheels are moulded without having a
full pattern to work with, the rim can be swept out, or
formed with a segment, and the projections F E can
be formed in cores ; but for moulding the hub it is better to
have a full pattern to work with.

At M M, is shown a plan for making cores to form cast-
iron arms. The wooden arms shown are for the purpose of
making or moulding wheels that are covered entirely with a
cope, having the rim swept out as described and illustrated
by the lower cut,

Very often large wheels are cast in halves, having chipping
or planing picces cast on, so as to allow them to be fitted
together. Without experience 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
at T. Chipping off the hub to bring the rim together will
often make the wheel out of round, to aveid which the rim
ghould be moulded so as to project from 1 to §" beyond the
face of the hub,

V' ¥ shows the general plan for coring and ecasting half
fly-wheels. Sometimes for heavy wheels there are lugs cast
on the inside of the rim, so that bolts can be made in
connection with keyed irons.

2



26 GREEN SAXD MOULDING.

Tn moulding fly-wheels there is not always the attention
given that should be in regard to having the faces true and
the rim an exact cirele. A good moulder will take as much
pride in trying to make a wheel that will run true and even,
as he will to have a smooth solid casting.
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SURFACE AND BOTTOM OF GREEN SAND
MOULDS.

THERE iz no part of a mould that requires more precan-
tion and judgment, coupled with a knowledge of thorough
practice, on the part of a moulder, to insure a first-class
casting, then ramming the surface and bottom of a mould,
and there is no other part of a mould that moulders have
so many different ways of handling. Take, for example,
almost any pattern, and give it to a moulder to bed it in the
sand ; after which take it to another shop, and try a second
moulder (being sure that he did not know how the first
man handled it in moulding), and so on until six or seven
shops have been visited, and you need not be surprised that
each moulder, who considers himself a good workman, has
a different way of performing his work. A few will handle
the job understanding why they do certain things, while the
rest will follow a series of detailswhich has been simply taught
them. The latter is a class which will huve many super-
natural, profound, and flimsy excuses for bad work. Moulders
frequently entertain the idea that the heavier the casting,
the harder should be the surface of the mould, but in my
practice this has proven erroneous. There are light large
castings made which require the surface and bottom of the
mould to be very hard, so as to resist destruction threatened
by the sudden head or pressure caused by fast pouring of
the molten iron. If the beds of some solid heavy castings
were made so hard, the moulds would be liable to be blown
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all to pieces, so that instead of the solidity, or weight of a
casting being a rule for the hardness of the mould, it is
better to consider the time it takes to have a head or press-
ure on the surface of the mould during the process of
pouring. 1t is very easy to control the hardness of the bed
of a mould that can be formed with straight edges, but the
process of bedding a pattern in the sand by ramming the
sand under it is more difficult, and requires more fime.
Some moulders will take almost any pattern, and bed it in
the sand by digging out a hole and shoveling in from one to
two feet of loose sand. They then take the pattern and
pound it down into the soft sand, until they think it solid
enough. This way of bedding a pattern is a quick but
very poor one, and should be forbidden, as it is in some
shops that desire to insure good work. This way of bedding
a pattern also causcs the bottom and surface of a mould to
be exactly the reverse of what they should be, for the reason
that rapping down the pattern makes the surface of the
mould hard, leaving the sand soft under it, so that when
the iron first enters the mould it bubbles and scabs.  When
a heavier pressure of molten iron comes upon the mould, it
will canse the soft sand helow to give way more in the
middle than at the ontside edges, so that when the casting
is taken from the sand it is apt to be both swollen and
scabbed.  In moulding, the under portion of a bed requires
to be rammed good and solid 3 the more strain to be resisted,
or the heavier the casting, the more solid should this portion
be rammed. If the bed is formed with straight edges, it
can be rammed solid up to within three-quarters of an inch
of the top, then well vented.,  After this the surfacing sand
should be put on, and finished by rapping it down with a
straight edge, or going over it lightly and evenly with a
butt rammer. Thiz surface sand should be soft, so that
when the iron enters the mould it will remain still, and not
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bubble or boil. For coped moulds that have a large surface
at the bottom, it is a very exceptional caze that requires the
surface sand to be any harder for a light casting than for a
heavy one. Making castings by rolling the pattern over in
flasks, to form the bottom part of 4 mould, does not require
the mechanieal skill or experience required to bed in a pat-
tern, and the manipulations are casier and simpler in getting
the surface and bottom part of a mould to right conditions
by relling 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.
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MOULDING LARGE AND SMALL PULLEYS.

WuEeN making pulleys of various sizes, a shop should be
supplied with as good patterns and rigging as possible. In
making small pulleys, the work he can do in a day depends
more upon the convenience of the rigging than upon the
man. In moulding large pulleys some firms have full pat-
terns ; but for a special size, or when there is only one or a
few to make, the sweep and core-box are used to save pattern-
making. For very large pulleys with double arms these are
nEcessary.

The cut on page 35, showing sweeps, brick-work, and half
gection of mould, having two sets of arms formed with dry
sand cores, represents different modes of sweeping or mould-
ing pulleys. By the use of this rigging, pulleys from five to
twenty feet diameter, and of any width of face required, can
be moulded. For forming the outside face, there are two ways
ghown. One is by using the sweep, .Y, und the other by
using a segment, the clevation of which, and a hook for
drawing the pattern, are shown at B, With thiz segment
the outside can be moulded either in green or dry sand. To
mould with dry sand there would be required an iron bot-
tom 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 inte the oven to
dry. The sweep can be used either for green or dry
sand, as well as for loam. If the mould iz swept up with
loam, or dry sand, it is better if possible to hoist off, and
ghould the oven not be large enough, it could be drying on
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the floor while the inside of the pulley is being moulded. 0
shows the stakes driven down alongside of each handle to
guide the outside off and on,  The four plates, one of which is
ghown 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 wurning up in the
machine shop, if so desired. For very lurge pulleys this is
worthy of consideration.

When moulding the inside of a pulley, the same principle
ig involved, whether there are one or two setzs of arms. The
double sets make the moulding more complicated and risky,
but in the hands of a good moulder there iz 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
will depend upon whether the outside of the pulley is formed
with the segment, or with the sweep.  Should the segment
be used, the inside of the pulley, when the arms are formed
in dry sand corc as shown, will require to be moulded first,
g0 as to have a bearing for the segment to be rammed against.
When the arms are made in dry sand cores, the coresshould
not be made any larger than is required to give them a body
gufficient to be handled with safety.

The cut shows onc core resting on the bottom level bed,
which is formed with a sweep. There is a projection on the
upper side, and also one on the top arm core, so that when
both come together they make a hub formed of dry sand
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cores, and the space between the upper and lower core is
filled with green sand. The inside is also rammed and
formed with green sand wherever the arm cores do not fill
up.
p‘thn the face of a pulley is wanted more than three feet
wide, the arms would come so far apart as to make one con-
tinuous hub, very heavy, unless the center core should have a
deep chamber to take out as much weight of iron as possi-
ble. Should the hubs be wanted separate, they can be made
g0 by using a flat covering and bottom cores, the same as
shown at H, H, for forming the bottom and top of the hub
shown. In erder to let the iron run from the top hub down
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, iz used for forming the hub, arms,
and inside face of the pulley with all green sand. The depth
of the box iz 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,
providing the face of the pulley is not too deep. There
could be two sets of corcs made, one being on top of the
other.

The green sand cores could net be used with safety when
the segment is 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 the
brick-loamed mould shown. Then set the green sand eore,
using for your guide a mark made on the bed with the
core sweep, W. When 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 e
seen if there is any crushing, and the joints of the cores ean
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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
gand arm corcs arc the best when they can be used with
safety, for when a casting is made of part green and part
dry sand, loam, or cores, each will leave its own trade mark
on the casting. The green sand part will swell more or
less, according to the pressure of iron when 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,
loam, or cores, on a casting make it look badly ; as if it had
been made in sections.  There are several ways to make a
covering for the top of the rim and hub, also arrangements
for holting 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 A, and have a cast-iron flat plate to Iy inside of
the covering cores on top of the sand, or cores, that form
the arms and ingide of the pulley. This plate is used to lay
the weights on to hold down the inside part of the mould
when being cast. To hold down the covering cores, small
weights are used. Sometimes the rim is cast all open, and
the hub and arms, or inside, are the only parts weighted.

The gating or pouring of such castings is generally done
(if the center core is large enough) through the center of
the core to gates cut into the bottom of the print, so that
the iron fills up the mould by coming in at the bottom of
the hub ; or by dropping the iron through runners from the
top, as shown at 4. 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

a%
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upright timbers sunk into the floor three or four feet away
from each side of the mould, If near enough to the side of
the building, there could be a swinging arm made to reach
out to the spindle, to hold it firm and steady.

The arm pattern in the core-box, P, is set into the middle
of the ontside frame, and after the core is rammed up and
ready for the box to be drawn, by hitting the arm at theend
R, to start it, the pattern can be pulled out easily through
the hub end, [ ; after which the outside box can be taken
away.

In making these cores, a cast-iron beveled edge plate, the
ghape of the inside of the box, and made 2o as to have about
1" clearance all around the inside, is set on a level board, or
a_hard bed of sand. The box iz 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 firm. At
this point the moulder must be careful, asin making the cores
in this way, the arm cannot be got at to finish it, or to fill
up soft places after the core is made. The advantage of
making a core in this way is, that when setting in the cores
there is no danger of crushing the arms, or of having fins
on them, which must be chipped off when the easting comes
out, which is likely to be the case when one half is formed at
the outside surfaces of the core, T, T To lift or hoist these
cores, there can be lifting-hooks, or nuts cast in the anchor
or lifting-plates, the lifting-hooks being made so as Lo come
up cven with the top of the core. When nuts are used,
long serews, as shown ot E, E, are used, and when the first
core is set in the mould they can be taken out and used for
the others,

The cuts 4 and 6 show the plan of making pulleys 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 a pulley having a face
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wider than the pattern. In moulding thisa hole is first dug
in the floor and the ring pattern set in, leveled and rammed
up to about the center of fuce required. The loose arm and
hub are then bedded in.  The dotted lines show the distance
the ring pattern has to be drawn, in order to have the arms in
the center.  The pulley can be east with the rim open, or
covered with a cope, as desived. 1t is best to make the faces
about }" higher than wanted, zo as to give stock for the ma-
chinist to true up.

The hub shown is arranged to readily change the core
prints to any size wanted. The hubs have a hole drilled
through their eenters, the same diameter as the holes in the
center of the arin pattern, and there are wooden plugs driven
into the hubs which project on the side or face that comes
next to the arm, and centers the hub.  The core prints have
also projections turned on them the same diameter as the
hole in the hubs, so that 0 moulder working on pulleys need
not be running to a pattern-maker cvery time he wants to
change the size of prints.

At 4 are shown two ways of making the anchor or lifting
plates.  One style has a wrought bent rod cast in them,
reaching from one plate to the other,  The second plan is
to have a cast-iron rib reach from one to the other—a plan I
adopted, znd find it to be more reliable and to make a stiffer
plate than the wronght-iron rods. The oval, black spots
represent the arm between the plates.

When a double set of arms are wanted in smaller pulleys,
there are a number of ways in which they ean be moulded,
but 2s a general rule, foundrics do not rig up to make double
arms, there being so few ordered.  When one is wanted the
rigging is got up with as little labor as possible.  In some in-
stances the lower set of arms is made with cores, er a flat
core is made inside the ring pattern, having one half of the
arms and hub formed in it, and the other half is bedded in
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green sand.  Before the arm pattern is drawn the flat core
is set over the arms and staked through holes made in the
core between the arms. The core is then taken out and the
pattern drawn, after which the arms are finished and the
core set back. The pulley is rammed up to where the upper
arms are wanted, and the rest of the moulding is the same
28 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
cach arm before the pattern is drawn.

Although using the cores as deseribed is a gquick 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
get it ont of the casting. When there is time to make the
rigging, loose plates having nuts for screws, or lifting-hooks
cast into them, are uged. These plates are zet between each
arm, and the pulley rammed up 6" or 7",

A plate having holes to correspond, so that the screws
or hooks can pass up through and be wedged, is bedded
onthe 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,
after which the pully pattern is gently eet back. The
wedges are now loosened, the flat plate taken out and the
upper arm and the rest of the pulley is rammed up and fin-
izhed,

Another way is to have holez in the upper anchor plates,
and by having two sets of arm patterns, ram up the whole
pulley. Long bolts with threads cat on each end are nsed
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to bolt the lower locse plates to the top lifting-plate, by
which the whole core is hoisted out and the Jower arm fin-
ished. The core is then lowered back and the nuts taken
off. 'The top portion is then hoisted out and the npper arm
finished. The bolt holes in the sund are enlarged and the top
portion lowered down to its place.

The following dimensions are from what are termed a light,
a medinm, and a heavy set of pulley ring draw patterns,
from 10" up to 48" in diameter. The face of these patterns

LIGHT.
Diameter. Thickness,
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generally runs from six to ten inches, and, to draw them,
holesare drilled through the pattern within §" of the top,
and hooks instead of screws are used. In making a set of
these patterns they could be swept up in loam, or in green
sand, by using u segment attached to an arm having a hole at
the radius wanted, to fix on a stake driven into the sand :
or the arm could be attached to an iron spindle,

There are some things that a foundryman should think of
before starting to make a set of draw patterns.  One is, that
a poorer grade of iron can be run into heavy pulley castings
than into light ones. Should a No. 2 iron, that can be
turned in a heavy pulley, be run into a light one, he might
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be looking for eracked arms, or a blessing from the machin-
ist that tried to turn them. Where competition is sharp
it i best to have alight and a heavy set of patterns, so that
customers can have their choice ; but if you can make them
believe that a heavy pulley will wear longer, it will be more
money in your pocket. When an establishment intends to
make nothing but pulleys, it is better to be fitted up with
what are called split pulley patterns, which require a pattern
for every width of face wanted, ‘They should also have the
best of flasks to make them in, by which means they can be
made very fast. But for the jobbing foundry, the draw pat-
terns are the best, as fewer patterns and flasks are needed,
and the expense is nothing compared with the cost of get-
ting 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 1y Chordal in the
Asericaxy Macriyist, July 23, 1881,

As regards the shrinkage or cracking of pulley arms, I
will say, to prevent the arms eracking select iron hav-
ing the least possible shrinkage. In my practice, when
there is a car of No. 1 iron sent to the shop, I always test
it by melting one charge in the small cupola. At the second
tap I catch a hand ladle full and pour a 1" square bar five feet
long, and when cool, should the bar have shrunk more thas
3", there will be danger of large light pulleys cracking if
made from it. To determine if soft when remelted, T have
some poured from the same hand ladle into some little test
moulds, having one side of the mould formed with an iron
chill, and when cool the picces are broken and tested.
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FINISHING GREEN SAND MOULDS.

Go into any machine or jobbing foundry, and notice
moulders finishing or patching moulds that have been broken
in 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 the wetted
part.  Another moulder, not having so large a piece to mend,
will swab the part, and then patch on sand with his trowel ;
or he may be finishing a cope overhead, 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 sand it is
slecked up against the smooth surface, caused by the pressure
and sliding movement of the trowel.  Although he will see
the sand falling down, as fast almost as he puts it up, he will
keep on trying until he thinks something is the matter, then
he will tell his helper to get him some nails; that the sand
is g0 rotten and poor it will not hold together.

He will then push up some nails to hold the sand. Nails
are a nseful article, but some moulders will make a casting
without using one, while another, in making the same cast-
ing, will use two or three pounds, and, perhaps, if he did not
use them his casting would not be good. Some moulders
will ram up a mould in such a manner that it will not re-
quire half the finishing it would require if rammed up by
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 ram-
ming ; or e will do this, perhaps, in order to eatch the use
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of the erane, or to get ahead of some moulder on the gager
pile, ete.  As there are plenty of nails in the kegs, he will
whisper to himself that he will not bother putting a rod in
that corner, or be particular in ramming it ; for if the pat-
tern when drawn starts or knocks off the corner, he will have
plenty of time to patch and nail it. Or he may ram, rod,
and vent the bottom in a ereditable manuer, and slight the
cope, by not tucking the bars good, or ramming up the sand
golid, and when the cope is lifted off, and a large lump of
gand falls ont, he will think of the nail keg and smile. Should
the foremun complain about using so many nails he will tell
him that the erane 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, will walk
away, and in a short time he will order the nail kegs to be
loeked up and carry the key in his pocket.

About the first thing a moulder should do after his cope
is lifted off—when the patiern is bedded in the foor— is to
lay some boards around on his joint so as to preserve it, as
there is nothing that looks #o slovenly as to see the joints of
moulds all trampled and cut up by kneeling on them when
finishing.

In drawing out a pattern, the top edge of the mould is
always started more or less, and it is the first part that the
moulder should give his attention to, by getting it sleeked
or fastened down to it original place. In finishing over the
mould, if there are any parts that look started, it is best, if
practicable, to tear them off instead of just pressing the
gand 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
gand in a shorter time and in a great deal more reliable
manner than by patehing it on with a trowel. How much



42 GREEN SAND MOULDING,

more mechanical it looks to see a moulder, when mending a
cope overhead, take the sand in his hand instead of on the
point of a trowel.

When the parts are made solid take a little wooden straight
edge, shape and smooth off the exira sand, and go lightly
over with the trowel or finishing tools. In patching on
sand a moulder's fingers never caused a cold shut or scubby
casting; but too much sleeking with tools often doesso. In
such castings as thin pipes or plates, it is better to have the
fingers 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, when it would boil or bubble against a
smooth, sleeked surface.

If any part of a mould to he mended is too dry for the
sand to stick to, dampen it by taking a mouthful of water
and blowing it out in a fine spray. When water is swabbed
on an extra dampness, 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
iz sure to raise steam, and the sand not being of a body
strong enough to hold the pressure, it will ezcape by lifting
the sand on top of it, and passing up through the iron
will eause it to bubble, and cause the casting to blow.

If the swab iz used it should be only on the surface, for
then, when the steam is made, it has only to raise the iron
to pass up through, and, if there is a scab on it, it will be a
very light one.

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

THE DRAWING DOWN OF GREEN SAND COPES,
The surface condition of 4 green sand cope, while the iron
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is being poured into the mould, entirely depends on the
mixture and nature of the sand, and the heat it is subjected
to. Any section of a cope surface that is exposed to ihe
direct heat of the metal for over twenty seconds, requires
the sand to be strong and close and gaggered well, having as
iittle sgand under the gaggers as possible, to keep the sand
from been drawn down. [ noticed in a recent issue of the
MacuINisT, the assertion made that, with a plate 2" or
more in thickness, the cope will be Laked hard as a brick
by the intense heat before the iron reaches it. Ionly 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
lumps and sand-holes in the cope part. There are several
ways of securing a cope surface, to a great extent, from
drawing down. Forinstance, mix some flour in your facing
gand (about one to sixteen or twenty ), or wet your sand
with clay wash, and, before cloging the cope, sprinkle the
surface over with molasses water, or beer.

Above everything, keep your risers and feeding heads air
tight, so that there iz 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
released by the air having time to escape through the vent-
holes 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 rizer cover and
weights, and letting the air rush out and start your mould
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blowing. T have made castings where I have nailed the
surface of the cope over with nails, keeping the heads about
ono-¢ighth of an inch below the face of the sand, and in
some cases have had the nails even with the face of the
mould, so as to insure the cope against being drawn down.
When not feeling sure of this, I have made the facing sand
strong with flour, and wet it with clay wash, and when the
cope was finished, made it very damp with molasses water,
building a fire with shavings and chips under the cope,
until the sarface of the mould was dried like a dry sand
mould. When I thonght 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 cope, or covering.
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MOULDING BEVEL AND SPUR WHEELS IN
GREEN SAND WITHOUT A PATTERN.

GEAR moulding is something that nearly every 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 neecessary, as iz often the case, to
gend a good ways, there is generally great delay before the
casting iz received.

Some mills and factories keep in stock wheels to replace
those that are liable to be broken, which is a very good plan,
as the expense of carrying afew wheels is trifling when com-
pared 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
hevel wheel, the pattern work for which ean be made in a
very short time compared with that required to make an
entire pattern. The sweeps and segment could be made one
day, and the gear cast the next day, unless in the case of a
large wheel. 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 seg-
ments than where a full pattern is used, but this extra time
is nothing compared with the labor required to make the
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,
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it is best to have the top of the spindle held firm, by having
a brace attached to it. Then a coke or cinder bed is placed,
as shown, after which the sweep X715 fastened to the spindle.
A bed for the hub, B, and loosge arms, P, also for the inside
face and the top surface of the teeth, is swept up, and, at the
same time, the joint is also swept. The hub and loose arms
are now set on. The surface of the bed and joint having
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 5 is fastened to the gpindle, having the edge &
just bearing on the joint, so that when the sweep is revolved
it will not disturb it. If the joint is disturbed it will leave
a fin over the tops of the tecth.

The depth of the teeth and rim, also the thickness of the
plate or web, as well as the hub core print, are then swept
up. The segment I, having an arm screwed on to it, is
then sccured to the spindle, as shown, and the tecth are
rammed up. The tops or joint edges of the teeth are better
for having some long slim nails pushed through the sand.

The vents should be carried into the cinder bed, instead
of being carried off at the joint, as is generally done when
there is a full pattern to mounld from. The reason for nail-
ing 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 iz hoisted
off again. If vented at the top, the fing, of which there will
be more or less at the tops of the feeth and at the joint, will
be sure to get into the vents ; but when carried off through
the cinder bed, the joint all around the flask can be rammed
go s to prevent any run-outs and burning the flask.

There should not be less than six teeth on the tooth seg-
ment. The more teeth, the quicker will the moulder get
the teeth rammed up,
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DEVICE FOR MOULDING 5PUR AND BEVEL WHEELS,
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Great exactness is required in sweeping up gear wheels
after this plan, in order to get the right number of teeth,
and also to have the last tooth rammed up of the same
width and space as the others.  After the bed for the segment
to lic on is swept out, it is best to go around with the
segment, marking the ends of the teeth on the bed, so they
may be counted, to make sure of having the last tooth come
right, before starting to ram up the teeth. 1 and D show
the last tooth, which is liable to come larger or smaller,
when the diameter is not set exaetly vight.  When marking
off on the bed before ramming up the teeth, should the last
tooth be found to leave too large o space, asshown at D, the
dinmeter must be made less,  Should the space be too small,
as shown at 1F, the diameter must be increased.

The amount that the radius is changed to bring ihe last
tooth right, is approximately one-sixth of the measurement
that the tooth is too large or small.  Should the space be
4" (or §'"} too large, the radius should be made 1" smaller,
after which it is best to go around again and see if the
change has made it right.

The cut R shows the process of sweeping up a spur wheel.
A level bed iz first made, and then the tooth segment fast-
ened to the arm, which iz of different shape than the one
shown for sweeping up the bevel wheel,  The collar, which
is for supporting and allowing the arm to revolve around on
it, iz held firmly by the set screw shown. After the teeth
are all rammed up and finished, the dry or green sand
cores can be get on the level bed to form whatever style of
arms are wanted. The arms are ghown at 4. The spindle
is then taken out, the hole filled with sand, and the center
core set in.  The mould is then ready for the cope to be
sct on.

The cope should be rammed up on a level mould board,
or on a level bed of sand.  After the cope has been tried on
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and off it is then set back, or closed on for the last time.
The weights are then hoisted on, and the bars wedged down
if necessary. The pouring basin, or runner, and feeding
heads are made, after which the mould is ready to be poured.

Referring to the spacing of the teeth in such a way as to
come out correetly—that is, to have the last tooth and space
of the same dimensions as all the others—care must be taken
when ramming up and changing the segment. The best
plan is to depend upon the nmrks made at the ends of the
last tooth on each side ; then, since by ignoring the marks,
guiding altogether by setting the end segment tooth up
against the face of the lust tooth moulded, there is danger
of having a thin or thick tooth at the conelusion, after these
marks are correetly made, it is best to cover them over with
pieces of board, paper, or anything to prevent them from
obliteration.  Another plan sometimes adopted as a guide
for 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 ghown, and by carefully kecpmg loose sand
from the bed there mll be correct impressions on the bed by
which to reset the segment.

3
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IMPROVEMENT IN MOULDING GEAR WHEELS,
PULLEYS, Eic.

ProeABLY in no branch of the irom business has so little
been done to assist, by mechanical appliances, the ekill of the
workman as in that of moulding.  Inthe main, the monlder
goes about his work to-day substantially as he did thirty
years ago, his success depending on his skill in the use of the
gimple tools then known to the trade, rather than to the
advantages of new appliances,

As showing, however, that some thought has been ex-
pended in the direction of improved methods of moulding,
we illustrate herewith a patent device of R. B. Swift, of
Cleveland, Ohio, a practical moulder of long experience,
for mounlding such work as gear wheels, pulleys, and similar
pieces, from a sectional pattern, which we are informed has
been adopted by some large manufacturing concerns to their
satisfaction. not only in the saving of time, but in the qual-
ity of the work produced.

In drawing the segmental pattern used in making a casting
there is always the danger of learing up the mould, Fur-
ther, it is sometimes very desirable to make a casting in
green sand of such form that it would be impossible to draw
the segment direetly. The object of this device is not only
to provide against the breaking down of a mounld with a
plain pattern, but to provide for using sectional patterns of
such forms as cannot be directly drawn, such as crown-
faced pulleys, grooved friction wheels, ete.

Referring to the engraving, which represents a mould in
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process of being made, the use of this device may be ex-
plained. The segment pattern is shown attached, and, as
wilk be mnoticed, the spindle is embraced by two half boxes,
which are made to accurately fit it. These hoxes are fitted
to be moved in jaws by means of the screws £, E.  In use,
the segment pattern—whatever it may be—is screwed in
place, as shown, so as to sweep approximalely the proper
radius. The spindle being in position, the radius is cor-
rected, so as to be exactly right, by means of the two adjust-

BWIFT'S PATENT DEVICE FOR MOULDING OEAR WHEELs, ETC,

ing screws referred to, the manner of doing this being so
apparent as to need no explanation. 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 deviee; but perhaps the most valuable
feature is its adaptation to the following purposes : Let it be
desired to make a casting which has some projecting parts
that would render it impossible to draw the segment straight
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In this case either of the screws may be turned back, drawing
the pattern either towards or away from the center, as may
oe desired, until it is free to be drawn without the possible
danger of breaking down the mould. When used in this
way the opposite screw to the one being used remains station-
ary, and serves as an accurate stop or guide by which to
guickly reset the segment.

The methods or riggings for moulding, illustrated in this
article, are those in use for moulding gear wheels and pul-
leys in the shops of the Cuyahoga Works, Cleveland, Ohio,
and which I am kindly allowed to present by their permis-
gion. The upper cut shows 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
casting from.

The difference between moulding a wheel having a shrond-
ing and one that has none, will be better understood by refer-
ring to the article entitled ** Moulding Bevel and Spur Gear
Wheels in Green Sand, Without a Pattern,” page 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,
as described in the article referred to.  The flat loose seg-
ment A, after the level bed is made and spaced off, is set
on and the tooth segment is set on top of it as shown at Y.
The tecth are then rammed up and the tooth segment drawn,
after which the scgment shroud is drawn in, and then re-
placed and the tooth segment reset. Then more teeth are
rammed, and so on until the circle is completed.

To form the top shrouding on the wheel, the sweep H is
secured to the spindle and a solid hard bed is swept up, as
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shown at A. The outside edge, 4, could be formed by
having wooden segment pieces laid all around, if so desired,
although this is scldom done. After this bed is finished, the
cope is set on and rammed up, 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
lower shrouding formed as deseribed. After this, green or
dry sand cores are set in to form the arms and hub, and the
cope ig closed on, having the stakes asshown at ¥ for a guide.

Mr, J. F. Holloway, the president of the Cuyahoga Works
has designed a spindle for such class of sweeping, that will
not shake or turn over from the weight of a heavy sweep.
The spindle is made of a heavy tube from 2 to 4 diameter,
The outside is trued up and the ends faced off. The spindle
geat, 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 zpindle
geat there is a § or § hole bored, and a thread tapped in it,
and when the spindle is set in, a turned washer, having a
projection set down into the spindle, is placed as shown at B.
Then the long holt, having a head on one end and o thread
on the other, is set in and screwed down tight. By this
means & gpindle from six to eight feet long can he held as
firmly as if there was an arm or brace attached to the top of
the spindle, as is generally done with spindles that have
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
moulding double-armed pulleys, entirely of green sand. The
cnt repregents the lower 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
top lifting plate is then hoisted off, the loose anchor plates
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remaining down, after which the upper arm and balance of
the pulley iz rammed up in the ordinary way. Instead of
hoisting these cores with a chain, as shown, there is a three-
winged cress used.

The cut D ghowsa plan of the lifting plate having one of the
loose anchor plates wedged up toit. I think that the advan-
tage of this rigging can be scen without further description.

The next and lower cut shows the manner of moulding
some large pulleys, which were cast in segments and bolted
together,  When these pulleys were completed, they were
found so true that they were only ground om the face by
using a stone suspended by a rope.

In moulding these segments there was a full pattern used,
but the outside face of the castings was formed by using an
iron casing, well filled with vent holes, On the casing there
was about 1" thickness of loam swept, the process being
shown at M. While this is being dried in the oven, the
ingide, arms and hub, of the casting is moulded in green
sand, as shown, the top of the pulley being kept about even
with the level of the floor. After the lower half of the seg-
ment is rammed up and the joint at the center of the arm
made, the iron cope is set on, rammed up and staked, The
screws or bolts that are for holding the arm and face pattern
together are then loosened, and the face pattern drawn back,
After this the cope is hoisted off and the arm pattern drawn,
and this part of the mould finished. The cope is then
lowered down to pluce, the face pattern set back, and the
balance of the mould rammed up, The face pattern is again
drawn back, and this inside part of the mould finished,
when the casing is taken out of the oven, lowered down, as
shown at P, and, after it is pushed up against joints 0 and
T, sand is rammed up at the back of it to the level of the
floor. Covering cores, S, are then set on, and the mould
weighted down ready for pouring.
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Drouble grmed Pulley

———

LFVICE FOR MOULDING PULLEYS,
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VENTING GREEN SAND MOULDS.

VENTING 2 mould with a vent wire iz done toallow the free
escape of air and gases in the sand, together with the steam
generated by the liquid iron coming into contact with damp
sand. New sand will not stand ramming as hard, and needs
more venting than old sand, by reason of the additional
life 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 eseape of these gases, air, and
gteam, moulds could be rammed as hard as iron, and have
no blowing or scabs.  The bottom of moulds often requires
the most venting, because it ig the part which takes the
longest time to be covered with a body of iron, and when
covered, is surrounded mostly by the iron,

Plain copes are vented more to allow for the casy escape of
the air confined in the mould, than for the escape of gases
or steam in the cope sand.  Plain coped work, poured with
hot iron, requires less venting than if it were poured with
chill iron, as the hot iron has life enough to force the air up
through the pores of the sand. If the iron were dull,
the compressed air ab some spots, not finding as ready
relief, would hold back the iron, and by the time the press-
ure (or the air) escaped, the iron would be frozen, so that
when the casting came out, it would show smooth, flat
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
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as to allow the air to cscape rapidly, while heavy work that
requires a pressuve of air to keep the cope from being drawn
down, should be vented one to three inclies from the surface,
Copes having any pockets, flanges, or projections in them,
require such places to be well vented.  Moulds poured very
fast require the same treatment.

I shall never forget an incident that oceurred 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
the shop, was makinga plain eylinder fatwise 5 it was about
two feet in diameter by three feet long.  Ie had a full split
pattern with which to mould the outside ; while for the in-
gide 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 1o hold the sweep-
ing board., The sand was packed with the hands in the
barrel, and the sweep made the required diameter. The first
two or three castings that he made were lost, on auccount of
top portions of the core lifting up off the barrel. The man
did everything he could think of to save them, using longer
nails, making his sand tougher, and using very thick clay-
wash, Above everything, he gave great attention to having
the vent fired while pouring. In making the next casting,
throtzh 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 hud
been in firing the vent before the monld was full, causing
an explosion which started the core.

There arve moulds that require a bed of cinders under them,
and it is as essential to know at what time the vents should he
fired as 1t i3 to know how to vent the mould. Take the case
of a mould having projections, green sand core, or any por-
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tion that the iron does not cover for some time when first
going into the mould, it is here sometimes best not to have
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 pipes should be connected with a cinder bed,
since by so doing the danger of the vent exploding is avoided.
Two outlets will also cause a freer circulation of air, and in
g0 dangerous a class of moulds, the vent pipe should he
located where there will be no danger of flying sparks of iron
entering them while the mould is being poured. When the
vent explodes before all the bottom surface of a mould
is covered with iron, the pressure of air and foul gas ereated
finds relief with a sudden force, and presses itself into
all openings and available space, so if all the bottom
surface of the mould be not covered, such explosion will
drive the air and foul gases through the vent holes, and
be likely to Jift or start any portion of the mould that
may not be covered with iron ; the result of this would give
a scabbed casting, or would start a mould to blow. When-
ever vent pipes are lighted for an ordinary line of casting,
they should be lighted at the top of the pipes, for by o
doing the current of explosive gases is drawn from under the
mould to the pure 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
through hard ramming, or wet or inferior sand.



MOULDING KETTLES. ]

MOULDING KETTLES WITH A DRY SAND COPE
AND GREEN SAND BOTTOM.

OrpINARY kettles are usually made in loam, having the
bottom cast up., Theengraving 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 to-
gether as shown. The reason for doing this was, that the

prickers were too long to drive and make a good plate ; also,
the ring X, formed of two pully patterns, made a stiffer
plate than one cast flat,
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In getting up this rigging there are two improvements I
made, and found them to be of value. The first was the
mode of turning the cope over ; and the second, a plan for
closing the cope down true on the bottom.

Instead of sweeping a face or seat on the bottom and a
corresponding one on the cope, to fit into it, as 18 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
H, the cope was lowered down over it, and when within 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 the eenter, us shown at 2 and P.  In doing Lllm job this
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 all around. After the cope is lowered to its place,
drive down some stakes at the four handles, take out the
spindle, hoist off the cope, and fill up the spindle hole with
green sand. Then lower down the cope the second time,
using the stakes for a guide,

This plan saves werk in sweeping out seats or guide faces,
which usually takes a deal of time, and when done are not
reliable, especially in large loam work, as the expansion of
the plates when heated in the oven will crack and displace
the brick-work more or less, causing the seat to be out of
true,

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

The dry sand used for sweeping up the cope was made
very open, as close sand will not make so smooth an inside,
As the casting was only 17 thick, after the form was roughly
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gwept, some gagrers were driven into it, so as to hold the face
of the mould from dropping, should it get jarred or eracked
when being rolled over,

The rigging generally used for rolling over such copes as
this iz shown at 2, 3, and 4.  The trunnions 2 and 3 ghould
be cast below the level of the plate, to balunce the weight of

the sand and plate, and when turning throw a rope over the

lifting beam, and hiteh on the handle 4. In this way the
plate can be let go over easier than if left to turn on the trun-
nions ulone,

When there is a heavy body of sand, or when the plate
is large in diameter, the following plan is the best : Hitch
the chains into the handles, 7 and 8, and let the foot,
K, which has a wooden roller bolted to it, rest on a strong
plate or block of wood. Then, as the crane is hoisted, the
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roller will canse the plate to turn over with ease and steadi-
ness.  Should there be any fear of a jump when the plate is
on the balanee, pnt some blocks under the foot & to catch
it ; also have some men with long sticks to reach the top
handles to steady it over.

Why I give the preference to this plan for turning over
plates is, that the plate is resting on three bearings, which will
spring it less than when it is turned over with two bearings,
as when rolled over on two trunmnions.

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 first, a space being kept open around the bot-
tom 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
eope plate was cast 2" thick, with plenty of vent holes in it.
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DROPPING OF GREEN SAND COPES.

TuE expression * dropped,” or  fell,” made use of ina
foundry, will turn every moulder’s eyes in the direction in-
dicated. Ewven if he is drawing a fine tooth gear wheel, ten
chances to one he will give a squint to see who isthe vietim,
if it knocks down every tooth to do it.  Why it is that this
is the case, is only known to moulders. There is nothing
that will eause the countenance of a moulder to change, and
that will make him look as if he had lost his last friend, so
guickly, as to have all, or a portion 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.

1f the cope is closed by hand, this may be cansed by not
lifting it level and steadily ; or if heisted with a crane, the
chain may jump. One or the other of these is about the
only excnse a moulder can make for such an aceident,

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 ol moulder was ramming up a cope that
had fallen out with him, and going to see what was the mat-
ter, 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 he set
gaggers in a cope for 7 He answered, ““To hold the sand
up.” Taking a gagger and setting it in, I agked him which
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he thought was the heaviest. the iron gagger or a piece of
sand of the same dimensions ? Well, he thought the gagger
Wil

I then asked him what eross bars were put in a cope for,
at which point I saw he was getting indifferent, and told him
I was speaking for hig benefit, and still insisted on the ques-
tion, He answered, * To hold in the sand.” Having still
hold of the gagger with my hand (for if Ilet go it would fall
down), I asked him to give me the longest gagger he had in
his pile, which, when set in, did not come up 2" between the
bars that were cut out ; and seeing the questions had an-
swered my purpose, I walked away from a man who was evi-
dently wondering why he did not think of these simple ques-
tions before,

Copes dropping from just such causes are every-day oceur-
reneces with moulders who have worked a life-time at the
irade.

In ramming up copes that have the bars cut out so as to re-
quire gaggers, o should there be a body of sand to be lifted
with gaggers, the moulder should remember that iron gag-
gers are heavier than sand, and if he wants to lift a body of
sand with them, the gaggers should be long enough to have
two-thirds of their length up between bars, as it is the
sand rammed between the bars that holds the gaggers, and
it is the gaggers that lifts the hanging sand below the face of
the bars, in zome cases.  When there is over two inches of
sand to be lifted, there often should be, to assist the gaggers,
some wooden 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 com-
pany or regiment of men in line,

I onee came near getting struck by a green German helper
becausze I told him to go to the pattern shop and get some
wooden soldiers. He looked at me, and wanted to know if I
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thought he was a fool, and to make matters worse, several
men working near were laughing at him. Before I eould
get the soldiers, I had to go for them myself,

In using soldiers, they should not have too lurge a sur-
face on the end that comes next to the pattern, for when
this is the case, the sand is liable to drop, or be drawn down
from them and cause the casting to blow,

Whenusing soldiers for making heavy castings, the gagrers
should be set first, and then a good inch of sand put over them
before setting the soldiers. When =et in this way they can be
used larger, which will make them of more service. If there
is a heavy body of sand to be lifted, the soldiers can be nailed
to the cross bars.  Wooden soldiers will lift a heavy body of
sand better than iron gaggers, which can be proved by try-
ing to pull one of each out.

When soldiers are used over the surfuce of light castings,
their end surface should not be over §" square, and they
should have a good 4" of sand under them. The space be-
tween wooden or iron bars has a great deal to do with the
amount of hanging sand a eope will Iift.

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 patterns, if the castings
are light, ean have nails driven into the chamfered edge of
the 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 3"
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 mounlder is not al-
lowed to put in new sand enough to renew-it, he will have
to gagger it more, und should select the thinnest and light-
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est of gaggers. He will also have to ram his mould harder,
to keep the sand from dropping out of the cope.

There are moulders working on good work who will make
casting after casting without a hole caused by the cope
dropping after it is closed, while others cannot make over
two or three castings without trouble of this sort, for which
they always have an excuse.

The way some moulders ram up a flask will be canse
enough for all their trouble, They will have some 8" of sand
in the cope for the first ramming, making no difference when
there are flanges, pockets, or anything clse 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 aloose, careless man-
ner, 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 4" to 5" of sand is plenty for
the firsi 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 com-
pact hetween the bars, so as to hold the gaggers or soldiers
in a firm manner. In this way you can depend on having a
good lift, and the sand will stay where it belongs.

When there are pockets, flanges, or projections to be
rammed over, a light 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 dropping. Should the pattern be so constructed
as to require a deep cope, the same treatment and precau-
tion should be used so far as dropping is concerned,
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MOULDING KETTLES IN GREEN SAND WITH-
OUT A PATTERN.

D1rrERENT styles of kettles require an entire change in
the manner of moulding them. In some foundries, where
they have a standing order for a special-shaped kettle, they
have good patterns and other arrangements for making or
sweeping them up in loam. In making kettles of almost
any form, there has
to be more rigging-
up and expense in-
curred than in mak-
ing ordinary cast-
ings. Loam jobbing
castings are worth
more than green sand
ones, on account of
the extra labor, time,
and fuel; and in a
great many instances
they are made in
loam simply to save
the cost of patterns,
One reason why so many kettles are swept up in loam is the
expense of a full set of patterns. Notwithstanding this,
however, a set of patterns is sometimes made for a single
casting,

The engraving represents a plan employed in making a
kettle which was wanted in a hurry. Instead of sweeping
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it up in loam, it was swept up in green sand. The only rig-
ging needed was the lifting frame .\, which was made of
pulley rings and a few pieces of wood for the bars K, A,
The holes, Nos. 2, 3, 4, and 5, are for bolting the frame up-
to the cope, as shown at T. The size of this kettle was
7 feet 2 inches at the top, and about ¢ feet at the bottom,
the thickness of which was 2°. The sides tapered in thick-
ness from 11" up to 1", the depth of the kettle being 24"
The casting was poured with two gates, 41" wide and 1}"
thick, as shown at W

The euts P and 0, show the wooden sweeps laid against
the spindle for sweeping the outside and inside of the
casting.

In starting to mould a casting like this, it is necessary to
have a coke or cinder bed under the mould. At Fis shown
a seat for holding the spindle. When the spindle is in place
and the sweep P fastened to it, sweep up the shape of the
inzide as shown at D, and, instead of shaking on wet parting
gand to make u joint, it is best to fasten paper on the side
with small nails. Before setting the lifting frame, there should
be three thin flat plates, about 6" equare, sct on the bottom
to keep the frame from sinking into the face of the mould.

After the frame is rammed up, set in the four bolts. These
bolts are better fo have a nut on ecach 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 isliable to
yield and erack the core.  The top of the bolt above the nut
should be squared for a wrench, to hold them from turning
around while scrowing up the nut,

At M 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 will not raise up
the core, as is often the case.  As it is, should the corc rise,
it would have to lift up all the holding-down rigging.
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When the core or inside is rammed up level with the joint
or top of the kettle, then get on the cope, and afier it is
staked, rammed up, and vented, lay on four rails or bars for
bolting the core up to the cope, as shown at 7. Two of
these rails are placed side by side, so as to carry the weight
of two bolts. These bars must have their bearing on the
sides of the flask, and be raised up high enough to clear the
wooden cross bars.

Before screwing down the nuts, place some heavy weights
on the rails, say as much weight as will bend down the bars
equal to what the weight of the core would bend them ;
and, while the weights are on, serew down the nuts solid,
after which the weights can be taken off. Then wedge be-
tween the upright bar M, and the lifting bar, and also all
the wooden eross bars,  Bolt up any heavy core or body of
gand this way, and you can depend on there being no cracks
or openings in it

After the cope is lifted off, sct back the spindle, fasten on
the sweep O, and dig out about 4" of sand all around the
gides and bottom. This will leave room enough for packing
sand, and sweeping it out the shape of the outside of the
kettle, as shown at . Kettles 12 feet or more in diameter
can be made in green sand after this plan, provided the
building and crane are strong enough to lift the cope. The
casting will be as sound and solid as one made in loam—if
anything, better ; as in moulding kettles of this style in
loam, the bottom is usually cast up, while this one is cast
down, which will always make a sounder bottom.,



MOULDING PIPES WITHOUT A PATTEEN. 71

MOULDING ELBOW AND BRANCH PIPES
WITHOUT A PATTERN.

THERE are often cases where a party wants a special piece of
pipe in a hurry, for which he is unable to find a pattern.
Almost any shaped pipe can be made, at very little expense
for pattern-making, by a little extra work in the foundry,
Let a elear sketch of the pipe as wanted be given to the
pattern-maker, from which he will make a plate pattern 14
inches wider than the outside diameter of pipe, the cxtra
width forming a bearing for the sweeps, X, which are to form
the core and thickness of pipe. 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
core print. From this pattern cast two open sand plates.
These cannot be counted as involving extra expense, since
they would have to be made if the core was rammed in a
regular core box. When all is ready, ram the core zand alittle
larger 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, asat D, use the trowel. When
the core has been gone roughly over, sprinkle it with 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
and steadily with the sweep and the core slicked and finished.

The sweeps should be made % inch to ¢ inch larger
than the size required, as the slicking will make the cores
smaller.
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In the bottom half of core put some nailg, letting them
stand out as far as possible, and have the thickness sweep
clear them, These nails will help to hold the thickness on
when the core i3 turned over.  The top half of core will not
need any, After the core is dried, wherever metal is wanted,
rub on loam, or other mixture, that will sweep well and bake
hard, and strike off with sweep to size. Have as many
flanges as there are to be on the pipe, turned up and cut in
halves ; and, to make sure of setting their faces true, it is
beiter to have a strip of wood fastened to them, as shown
at A, and when sctting the flanges (before sweeping the
thicknese) drive a few nails through this strip and into the
core,

The loam swept on for thickness of metal will require
drying, unless the core iz very hot. In using this core as a
substitute for a pattern, dig a hole in the floor (that is, if
you ecannot get a flask to suit), bed the bottom core, set on
the top half, and rub down the prints, or put sand between
them, till they caliper round. The top half of the core
ghould 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 let them dry while finishing the
mounld,

If the pipe is to be one inch or more in thickness, another
plan would be to saw out a number of half-cirele pieces, as
shown at K, place them over the cores, 4 inches or 5 inches
apart, and when rammed and the cores drawn, cut out the
sand between them. This would save sweeping the thick-
ness on the core, and in some cases might be the cheapest
and the best plan.

Ordinary size pipe, when time cannot be spared to
cast plates, may be swept up on a wooden plate made
the shape wanted, and having the flanges nailed to it
to keep them in place. Sometimes, when three or four
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Core Plate
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castings are wanted, and it is not undesirable to make a
wooden pattern, it is best to make a core expressly for use
ag a pattern, not sweeping on a thickness, and when the
castings are all made, the core can be broken up and the

sand used again,
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RAMMING UP THE TEETH OF GEAR WHEELS.

RAMMING UP THE TEETH OF GEAR
WHEELS IN GREEN SAND.

TrerE ig, perhaps, nothing requires more careful and even
ramming than the teeth of gear wheels,  The sides of almost
any casting can be swelled without attracting attention, but
if the face or sides of teeth are swelled, it will appear at
onee. 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 deteet swelling.  Moulders will some-
times make the teeth of wheels exactly the size of the
pattern, while others will be from " up to 4" larger than
the pattern. Teeth can be larger than the pattern and yet
show no signs of straing or ewelling, even if the moulder has
been very particular in ramming, for if he did not ram
golid, being afraid, perhaps, the teeth would not draw well,
would be seabbed if rammed solid, or perhaps from his
established practice of light ramming, it is surve to oceur. It
may sound odd, but there are few moulders that ram alike.
One will ram heavier or lighter than another, and their
custings 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
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choose,but they are few. In ramming upsmall spur teeth from
2" piteh down, the hands only should be used;some moulders
will press the sand in, while others throw it in, and rase an
inch or two every time. It would be a hard matter to de-
cide which is the best plan, since the moulder whe pressed
the sand in, if told to throw it in, would probably make the
teeth swelleds becanse he is not used to making small-teethed
wheels in this way, In making very small-tecthed wheels,
where there is difficulty of getting the sand to stand, itisa
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 for-
ward over the sand, until it is well mixed ; this will make the
sand tough and give a good body to it.

Teeth from 27 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 Inrger the pitch the more solid should the ramming be
made ; the bottom, or first course of ramming, should be
rammed the mest 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 thesand will allow. Before
throwing in sand for another course of ramming, the loose
sand ghould be all seraped away, and any soft sand pressed
down by using the fingers ; this will help to avoid soft spota
hetween the course of yvamming., Teeth that are rammed
golid should he 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 a8 strong a facing sand as the wheel will stand between
the teeth, and then for the face of the tecth use nothing but
fine-sereened common heap sand ;5 this common sand on the
face of the teeth will allow the pouring of the wheel with
duller iron, and still retaip 2 sharp face or corners. When
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the wheel is cleaned, the inside of the teeth will peel, and by
rubbing coke or a piece of grindstone over the teeth's fuce,
it will result in fine-looking teeth,  About the most difficult
class of wheels to make are bevel gear wheels, sinee, 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 1ift out the pattern and turn it over, so as to lring 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
it down. This plan works very well when the teeth are
small enough to hold in the sand when the patternis turned
over, but for patterns that eannot be thus managed, the
moulder will have to ram up the teeth by having a bed made
the ghape of the bevel of the pattern, from 2 to 47 below the
face of the teeth, this space affording a good opportunity to
ram, and enabling the moulder to get his hand underneath.
Ramming up of teeth hasto 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 GREEN SAND.

THE plan here deseribed and shown for moulding large
pipes or work of a similar nature, invelves small expense,
being in that respect far cheaper than loam moulds, espe-
cially when the oven is not large enough to dry the moulds,
and they have to be dried on the floor. The foundry that
made these pipes had an order for about a dozen, and they
were wanted in a hurry. The pipes weighed about 5,000
pounds each. Their diameter was nine feet, and their height
five feet, and the thickness of metal one inch.,  There was a
flange at the top and bottom by which to bolt ithem together.
Elbow pipes that went with the plain ones were cast in
loam, and, having worked on both jobs, 1T will give a de-
geription 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 dig-
ging and ramming. The draw pattern was made of wood,
and was 15" deep, with four strong draw iroms on it. In
starting to mould it, a cast iron ring, Y.V, is set level, from
which a level bed is made.  This ring iz never disturbed, so
that the leveling by straight edges every time a casting is
made is avoided. When the bed is finished, the draw pat-
tern is set down, and cores having the bottom flange formed
in them, as shown at ., o, are set around the pattern.
There are two of these cores that the runner cores are
attached to, as shown at B, These were set a quarter of a
circle apart, and when all the cores were set, any open joints
were packed with hemp, so as to keep dust or dirt from got-
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ting to the flange. The facing and sand was shoveled in and
rammed golid up to the level of the pattern, and then well
vented. When all was ready, a man was placed at each
serew-handle.  The cut only shows two screws and one
beam ; but as there are four draw irons needed, it takes four
serews and two beams. At the word *‘ Around ! each man
turns his handle around once, doing this at every command,
In this way the pattern is drawn even. This is a splendid
rigging for drawing gears or anything that needs to be drawn
level and steady.  This pattern was drawn about five inches
at a Lime, until it was raised up level with the top of the
curb, which made it the height required. The pattern was
leveled at every drawing, and the vents carried 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 the
pattern to form the top flange. The upright runners were
rammed up in the green sand, and had a core placed at the
bottom to prevent any cutting. The ramming was light
towards Lhe top, so that the iron would lie quiet, and to
prevent any straining of the bottom portion, it was rammed
more zolid,
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MAKING AND VENTING BEDS.

THERE are two clas:cz of ht'llsl—crlm is the open sand bed,
and the other is a covered bed,  When a bed is covered with
a cope, it can be made harder than a bed without a cope,
gince, when iron is poured on to a covered bed, the air in
the mould is more or less compressed, and this pressure
causes the retention of the gasces, steam. and air, and forces
them to find relief by passing downwurds into the sand he-
low the face of the mould ; and the havder this underlyving
sand is rammed, the more pressure will e required to drive
the gases and steam downwurds. 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 cnough, pass up through the surface sand of the bed
and through the liguid iron in the mould as an air-bubble
passes up through water, Whenever gases, air, or steam
have to pass through the surface of a bed in order to find
relief, there will result scabbed castings. The vent wire is
used to make a proper channel for the escape of the gases,
air, and steam. The vent wire in some cases, when not
uzed understandingly, is more liurtful than beneficial. For
example, if a moulder venting a bed directly from the face
surface of 2 mould, and, to keep the iron from getting into
the vents, only rubs the palm of his hand over them, the
Foles 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

4*
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the result, caused by the hot iron bursting through the
thinly-covered vent holes, and eansing them to be all filled
with iron ; thus, instead of the vent holes carrying off the
vent from the surface of the mould, they not only ereate more
gus at the surfuce of the mould, but also in the interior,
or deeper portion of the sand. Beds thus vented would be
more likely to produce a good, smooth-skinned casting if
they never had a vent wire used on them, A covered bed
generally requires to be vented, since this class of beds, if
made as soft as open sand beds, will sink from the pressure
or strain of the iron, when the mould became full, upon the
bottom bed, and thus make the casting a deal thicker than
it should be. A good example, showing the results of having
too soft a bed, is the case of making thin fire fronts, that
had a large semicireular fluc-cleaning door-hole, two firing
door-holes, and two ash-pit door-holeg in them. Around
the outside edge of these fronts there was a heavy orna-
mental border, and around all of the door-holes there were
chipping strips and also lugs for hanging the doors on. The
thickness of these fronts varied from three-eighths of an inch
to three-quarters of an inch, the outside measurements vary-
ing from three feet by five fect to nine feet by thirteen feet.
When these fronts were fitted up, there was much complaint
because the fronts were swelled all over the surface and
crooked, ocenpying 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 were so many lugs,
core prints, and chipping pieces on the fronts, the moulders
geemed to think the only way to make a bed to mounld them
on, was as follows : Straight edges would be leveled up,
and a bed the full size of the front made. This bed
would consist of all loose, soft sand, running from 6" up
to 12" deep, and leveled off.  On the top of this soft bed
the pattern would be placed, and then, with a sledge-
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hammer and a block of wood, the lugs, border, chipping
picces, and the whole thickness of the pattern would le
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 botehed job—a disgrace to the moulders that made it.
The face, in may places, would be covered with seabs, and
the ecasting would be from one-eighth of an inch up to half
an inch thicker in some places than others, and by no means
straight. This style of sledge-hammering down a pattern,
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 sarface of a mould should
be the softest, in order to have the iron lie quictly against
it, and to prevent any strains or swells, the under portion of
the sand should be firmly rammed. In the above case, the
hardest rammed sand formed the surface of the monld, and
the soft sand was underncath. To properly make a bed for
this class of work, so as to prevent any straining and swell-
ing, and have a casting as it should be, the following plan
can be relied upon : After the straight cdges 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 sur-
face ; after which fill up with good riddled or mixed sand,
till even with the top of the straight edges, then 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 }" dia-
meter vent wire, and vent the bed all over, after which,
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 nsed upon
the face of the mounld, or common heap sand, it is the proper
time to distribute it over the bed; then, with some pieces
of wood or iron, three-cighths of an inch in thickness, laid
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upon the leveled straight edges, level this heap or facing
smooth and even. There will now be a level bed of
sand 2" above the top of the straight edges ; then, after
removing the # inch thickness pieces from under the
parallel or strike straight edge, rap down this raised
sand, g0 as to be cven with the top of the straight
edges. This will complete the making of the bed; the
fire front pattern is now set on the bed, and the impres-
sion of the lngs made, the outside corners of the pattern
being staked, and the pattern is then lifted off, and holes,
about two inches deeper and wider than the lugs, are dug
out of the bed, and all filled up again with soft sand. The
cope surface of the pattern is shown by chalk marks over
all the lugs, core prints, and chipping pieces, and the pat-
tern is now set back upon the bed, and all the projections
pressed or hammered down, the chalk marks being a guide
to show what portion of the pattern requires knocking, the
bed having only been made the size of the pattern inside of
border, which runs all around the outside edge. Thisis
then tucked up with facing sand, the joint is now rammed
up and made, and, after the cope is rammed, a gulter is
then dug on the two longest sides of the mould, about
4" below the level of the joint, and a long §” vent
wire is then used to went under the pattern, so as to
connect, and thus bring the gases from the smaller ver-
tical vent holes to the outside of the mould or gulter,
Should there be any danger of a run-out, or the sand chok-
ing up the gutter vents, there can be some cinders placed
in the gutter, and then filled over with sand, and before
going to cast, a few holes can be dug down to the cinders,
g0 as to allow the vent to escape.*  The difference in making
a bed for guch a thin casting as these fronts, and a bed for
thicker or heavier castings, i1s very little. The heavier the

castmg, the more strain there is upon the bed when it is

* If many l:ﬂl-hll;;s are 1o be made from the same pattern, a coke or
cinder bed is effeetive in saving the labor of nsing the long § vent wire,
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being poured, hence the harder should be the foundation or
the body of sand within one inch of the surface of the bed;
but the surface sand should not be made much havder for o
heavy casting than for a light one. It is when the first
inch of running iron is being raised upon the mould’s sur-
face that the scubbing, cansed by too hard surface ramming,
is generally done, '
Wheneverit is necessary that the surface of the bed should
be harder, then pounded down three-eighths of an inch of
gand, The best plan is not to make the surface
first higher, and then ram down, in order to have it
gtand an increased strain, but to ram up frmly within
" of the top of the straight edges, instead of the 14",
as above stated ; and, after this solid bed is well vented,
and the surface holes closed and the facing sand put on;
then use the §” thickness pieces to level off with; this
wounld make 13" thickness of soft sand, occupying three-
quarters of an inch when pounded down. Many mould-
ers make beds for a heavy casting by ramming up within
about §" of the top, and then putting on facing sand,
and afterwards either pound it down with a parallel strike
or a butt rammer. They will then vent directly from
the top surface, and to keep the iron from getting into
the vent holes, poke their longest finger into every vent
hole ; after which they go all over the bed and fill the de-
pressions.  If these practical monlders wonld only think
a moment, they could not help seeing that the object
which they are trying to accomplish iz really being de-
stroyed, for, instead of the vents being brought near to the
top surface, the action of the finger has closed them up, so
that it would Dbe safe to say that there were no vents
within 13" of the top surface.  Another ohjccl;iun‘ to
this plan is the irregular resistance of the bed, since it is
almost impossible to make a bed of uniform hardness
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when one spot is rammed with a strike or rammer, and
another with a man’s fingers. It takes but little reflection
to see which of the two plans is the best. A bed with
itz vents an even distance from the surface, and the bed it-
self of an even hardness all over its surface, two important
points that eannot 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, becanse there
is very little strain upon the bed, and therefore the lower
gand can be left unrammed, which leaves the sand so porous
that the gases can freely escape downwards. When a cast-
ing over 2" thick requires an exact level and smooth face
upon it, it 15 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
gand 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 nse some shiarp 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 slecked, like blacking.
The lime is valuable to peel 4 casting, but the objection to
its use on nice work iz the dead color which it gives to the
gkin of castings. The sharp sand used can be either bank
or lake sand. The thinner the casting, the softer should
the open sand beds be made. For plates about 4
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 top of the straight edges, then, if the sharp sand is
used for the face or surface of the mould, spread it over,
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and level it a quarter of an inch higher than the top
of the straight edges. Should the casting be from one to
two inches in thickness, the sand should be leveled three-
eighths of an inch, after which the whole surface should be
pounded level with the top of the straight edges. When
a bed is struck off, as is sometimes required in order to
make a very smooth surface after being pounded 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 iz 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 barder by using the
flat surface of a picce of board. When there is a large
amount of iron to be poured, the portion made harder
ghould have facing sand for its surface ; and this hardened
portion, whether of facing or common sand, must be treated
with the same process of venting as in the above cazes for
making hard beds.

The most difficnlt class of open sand casting that a
moulder makes beds for, s0 as to prevent the iron from
boiling or bubbling, iz 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 impossible to use soft sand entirely, since the strain at the
bottom portion of the deep prickers is such that the entire
upper portion of the bed would be lifted up, so that the in-
tended prickered plate would Lecome a rough, solid mass of
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iron, The only safe way to make a bed of this class is to
lightly ram it at the bottom portion, within about 8" of
the top, and make the remainder of the bed similar to one
for a light, thin, common plate casting. But when the
long prickers are as near together as five inches, the plate
will bubble more or less in any event when being poured,
for the large amonnt of gas formed below the surface of the
bed will canse this on account of the depth of the prickers.
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.

A good illustration, showing the effect and amount of gas
that is formed under open sand plates, was when 2 number
of plain plates were wanted in a great hurry, and, since there
was not much shop-room to mould them in, they were
made very close together, having only about 3" of space
between each plate.  The size of plates was 6 x 4 feet,
and there was a bed about 6' 6" wide and 25 6"
long made to mounld six plates upon. They were poured,
commenecing at one end.  The first and second plates
were successfully poured, and the crane ladle was then
refilled, and the third and fourth plates poured with
gsome bubbling and blowing ; but when the fifth and
gixth plates were poured, they boiled so hard that the
iron was thrown three or four inches, and, as it became
molten, 2o that the gas could not escape, itz force raized
the middle portion of the plate nearly 2 from the face
of the mould. Had they been vented with a large vent
wire straight down between each plate, all this trouble
would have been avoided, as the gas could thus have escaped,
and not been drawn from the platez already poured into
the one that was being poured. It might be asked why
the bed was not vented underneath. The bed in this
case was all right, and soft enough to stand, and required
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no venting, as the pouring of the 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,
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METHOD OF MAEKING A HEAVY GREEN SAND
CASTING.

NEARLY two-thirds of all castings lost are lost on account
of improper methods of making and placing gates and run-
ners.  The best method of gating green sand moulds is to
make the gates as long as practicable, as it does not take a very
long time for iron, when running direetly against, or on the
sand, to cut or wash it away. It is a good thing, where
you have a large quantity of iron to run through a gate, to
place coves against your pattern where the wash of the iron
is; or mix some flour in the facing sand for the dangerous
sections, and, if you ean get at it, put in some nails, having
the heads even with the facez of the moulds,

The gate and runners, and mode of moulding the casting,
as 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 thought and caution were required to make a
guccess, 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 hoth cope and bottom part, with a depth of over four feet
in the ground.

The ranners 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 basing, as shown, to let the iron into the
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mould, should it eome faster than ecaleulsted for. At the
same time, if any lump should happen to choke up the tap-
ping hole and muke it come slower, there would be no chance
for the air to blow outat that gate and start the mould blow-
ing. As the iron came down the long spout, it filled up
basin 1, which has a core sunk in it to hold back the dirt,
go that it is all clean iron that goes into the mould. The
basin 2 is the main runner, as it takes the iron to the bot-
tom of the mould. Should the iron come too fast, it will
flow over into basin 3. When the basin is full, lift out the
iron plug, and the iron goes into the mould, Should the
iron come slowly afterwards, so as not to flow over into basin
3, and the mould is not filled up to the level of this gate,
the air canmot escape, as there will be eight inches of iron in
lower angle gates.

Where iron went into the mould, there were set eores,
the shape of the pattern, to prevent any washing. The cut
ghows 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 adopt in any green sand
corners, that are liable to scab, and the sand for the face of
projections was mixed, one-third sharp sand, 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 cope. The facing sand for the
cope was mixed one to twenty of flour, and when the cope
was finished it was well wet with molasses and water, 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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IRON AND WOODEN FLASKS.

For a foundry to have a good supply of flasks is one
thing, but to keep them in repair is quite another thing.
In a jobbing shop, especially, it iz a serious trouble and ex-
pense to keep the flasks in order and mated. A moulder is

at any time liable to get a job to make, for which he will
be obliged to take parts of several flasks—perhaps two or
three copes and as many bottoms—and bolt or nail them
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together. Quite likely, to get what he wants, he gets in
parts of different flasks, and another moulder discovers
that some of these pieces are just what he wants, and event-
ually, instead of being put where they belong, they are
dumped down indiscriminately at the handiest place.  Per-
haps, to complicate matters, the foreman will order some
of the parts of a half dozen flusks put carefully aside for
future prospective use, on another piece that wmny be
ordered. 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
nicely piled up, and the part that he wants at the bottom of
the pile. Booner than go for the man who has charge of
the flasks to help 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,
there is generally a large number of flasks for the same pat-
tern ; and 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
limit.

In a jobbing shop, as a rule, the moulders, when going to
work in the morning, have no idea what job they will start
on, or the number of new jobs they may be called on to
make before getting home again.
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An assortment of miscellaneous jobbing flasks should have
plenty of ground room, and the piles should be made open
and not very high, so that a man lovking for a flask will be
able to see every part without having to throw down a pile.
There should be some one in charge of the flasks, and he
should report 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
by loose bars, crooked pins, or shaky flasks. Of course this
does not mean that a jobbing shop cannot be run without
having an acre or two to pile up flaskson.  There are plenty
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of shops doing a large business that do not have much
ground room, but have to hoist their flasks on the top of
flat roofs ; their very large ones are never taken out of the
shop.

In this country, wooden flasks are used more than in
foreign countries. When foreign moulders come to work in
Ameriea, they wonder at 20 many wooden flasks being used.
Thaey are sometimes afraid to start to work with them, and
if they have a run-out, or drop-out, the old wooden flasks
get the blame.
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Wooden and iron flasks each have their especial advant-
ages : the iron one is the most durable, is stiffer, and can be
relied on in matters of dropping, run-vuts, or strained cast-
ings. Take a large plate full of holes, cast one with a wooden,
and one with an iron flusk, and then look at the difference
in the two castings. The one made in the wooden flusk,
with all the time spent wedging down the bars, and blocking
up to get the weights, or screw-down hinders on, may be
from 4" to 4" thicker in the middle than it should be, and
as for the holes, they are not to be seen on the cope side
at all,

Wooden flasks have also their advantages. They are
handy to lift and carry, and better adapted for a dull
foundry hatchet, to carve out the bars, so as to admit of the
cope being used for various castings. After being pitched
aronnd eight or nine times, they will also save the cupola
man lots of time and labor in hunting up kindling-wood to
gtart 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
for making a varicty of castings.

The sketches represent the principle of construction, cte.,
of plain 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, A H, should be attached to special flasks where
parts of the easting are to be made in the copes. This pin
is expensive, as 1t involves considerable machine-ghop labor
to make, as in turning the pins and boring the holes, but it
will pay for itself in a short time, when used for making
pulleys, ete.

5
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For dry sand work that requires to be closed very true,
the flasks should have three or four pins. The pins may
gometimes need to be one foot in length, so as to close true
over eylinder port cores and the like. The pin shown, cast
on the small flasks, costs very little to fit up, and is very
good for a plain class of work.

The large iron flask shown possesses several advantageous
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features. The round trunnion is a common but very handy
thing for turning over copes, so ag to get to finish them
easily. This may be cast on, the flask having handles, also,
if required. The handle, IV, is of wrought iron, cast into
the flask, which makes a neat lifting-handle, Tt is cast in
on a slant, so as to be in a line with the chains when lifting,
The handle on the opposite side is cast-iron, and should be
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large for strength, but should be made convenient for hook-
ing to. Guides, as shown at XV, should be cast on for driv-
ing down stakes alongside of. The loose plate or bar } can
be bolted to the flanges, should the flask require to be made
longer, or to have a picce or pocket bolted on for any pur-
pose.  To accomplish the same purpose, the whole flask is
sometimes cast together, and one end cut out about 3", so
there will be no bearing on the joint, and when the flask is
wanted longer, a seetion is bolted against its flat surface,
The objection to this is, that the end ent out is never solid
on the joint when the flask is nsed without the extension,
and when there is a piece bolted on it, the joint forms a flat
clumsy surface for the sand to hang to.

The flasks shown are intended for a plain elass of green
eand work, such as almost every jobbing foundry has to do.
Deep flasks, in some instances, are better for being made in
sections, and bolted together. Iron flasks for dry sand
work arve better if made }” thicker than shown in the cuts,
as they have to stand rougher handling.

The cutofawood-
en flask shows a e
good reliable way of = -
making a stiff flask —— )
for o mediom class 1

of work. The angle
piece B is cast-iron, e
and is a good thing ]

to put in the corners

of large flasks for % -
holting the sides to- ~
gether. This angle would be better if a small bracket was cast
on the inside corners, go as to make it stronger. [ shows a

trunnion that can be holted to a flask, to roll it over, or the
two ends eould be entirely of iron, with the trunnioms cast

-: -

-
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on, and wooden sides bolted to them, When bolts will not
hold a large flask stiff enough, cast-ivon bars are sometimes
used instead of wooden ones, having flanges cast on to bolt
the sides and bars together, The handle R is wrought iron,
to come under the bottom of the cope, and has two bolt-
holes in it. This makes a reliable lifting hook for very
heavy copes,

Should a moulder wish to know the weight of the zand he
has rammed up in a flask, in order to tell if the erane or
chain is strong enough to 1ift it, he can remember that one
cubic foot of sand when rammed, and of the right temper,
weighs about one hun-
dred pounds.

The bars can be far-
ther apart in deep copes

" than in shallow ones, for
] green as well as dry sand.

«1
i ]
i

¢ The sides of wooden copes

5 for large flasks should
_l—"“;—f‘ be made of 37 to 4"
planks. Hard pine will

last longer than soft pine,
cgpecially if pounded much with a sledge-hammer, which
should never be done 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 proper handling, otherwise, in
a short time, a new flask will be only fit for kindling-wood
oT SCrap.
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SKIMMING AND FLOW-OFF GATES.

As melted iron has more or less dirt or impurities, which
keep rizing upon the surface of the metal, more especially
while it is exposed to the air, it is of the utmost importance
to have the runners and gates made go as to collect the dirt
as much as possible before the metal enters the mould, to in-
sure a clean, solid casting. The gate shown is an improve-
ment 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. Itis astonishing
how little thought some moulders have about the principle
of skimming gates. Go into almost any foundry, and you
will gee men making or working on good work, setting the
largest runner for the pourer, and the smallest for the dirt-
catcher ; or they will cut the gate that goes into the mould
larger than any other portion of the runners or gates. I have
also seen 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
thought to the subject. There were, in the instance referred
to, two upright runners, with a channel eut between them,
and he thought he was entting a skimming gate. In the ac-
companying cut is shown a erank 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 small-
est of any, so that the rest of the gates and ronners may be
kept full of iron. The dirt flows up to the top of the risers
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A and B, In this way clean iron goes into the mould. Ris-
ers 4 and B have no connection cot in the cope part, it
being cut in the bottom, from B to ., and on a circle, so
that the iron will whirl around in the riser 4. The runner
and pouring gate [ are connected with & in the cope part,
but ean be conneeted in the bottom part, like d and B,
should it not be practicable to connect in the cope. The
pouring runner I} is large enough to keep the lower gate foll
of iron, and the two dirt-holders or risers are larger by one-
third than the pouring runner.

The pouring basin A, if for a very heavy casting, could be
made longer, and a skimming core added, as ghown in a pre-
vious article on * Making a Heavy Green Sand Casting.”
All the runners shonld be rammed even, so that there are no
goft 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 plan of risers to take
the strain off the mould when pouring, The riser 3 is con-
nected with the pouring gate, and a clay ball stops the iron
from flowing away until the mould iz full. It then flows
down the outlet, under the joint of the flask. The connee-
tions between 3 and 4 can be cut down as low as 3 inches,
which leaves very little strain on the mould. This is also
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
necessary to keep a casting from being strained. In this re-
gpect they are of equal importance, and too much attention
should not be given to one to the exclusion of the other.
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MAKING A GREEN SAND BASIN—RUNNERS
AND GATES.

I making castings, the basin, runners, and gates are often
responsible for their being bad. There is nothing in the
whole art of moulding that requires more care than the mak-
ing of these parts of a mould. A moulder may slight the
rest of his mould and have his casting come out all right, but
any carelessness or ignorance in making the basins, runners,
or gates, will almost always causc trouble,

In pouring a mould, the iron first drops from the ladle
into the basin ; from the basin it runs with more or less of a
rush into the upright runvers, from the runners into the
gates, and from the gates into the mould.  With the excep-
tion of that pertion of the mould which the iron enters or
drops into, there is very little agitation of the metal as it
gradually rises,

In the cut shown, I is the cavity into which the iron first
drops as it is poured out of the ladle; 1" is the runner
through which the iron flows to the gate A, from which it
riuns into the mould.

For pouring five-ton ladles, the width of a bazin should
not be less than 187, and the depth should be 9%,  The bot-
tom of the basin, where the iron first drops, should not be less
than 2 deeper than at & From & down to the ronner, 17
there should be an easy incline ; the longer the basin the
more incline there should be.  This assists the iron in flow-
ing, making sure of keeping the runners full, and also pre-
vents any iron remaining in the bLasin when the mould
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iz full, except that which is in the cavity that is formed for
the iron to drop from the ladle into. This cavity is pro-
vided for the purpose of preventing the eutting of the bot-
tom of the basin, which would be the case was this part
made even with the rest. This eavity, which is soon filled,
allows the iron to fall into iron instead of on sand. When
this cavity is filled, the iron runs easily from it to the mould,
lessening the danger of cutting, and allowing the iron to be
rushed in, so as to keep the runners full.

For the pouring of larger ladles than five tons, the width
of basing ghould be from 18" up to 307, and the depth from
0" to 15",

When making green sand basing, the sand should be well
mixed and riddled before it is shoveled into the baszin 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 monlder 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 reliuble 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, therehy giving a firm,
golid basin, as far as the ramming of the sand is concerned.
The trouble with basins usually commences at the bottom,
and iz caused by the falling iron cutting the sand or letting
the iron get to the wooden bars. A good moulder will never
have less than 37 of sand between the bottom of his basin
and the wooden bars,

There are two or three ways that the bottom of green sand
basins 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.

5*
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The second and third ways are to set in a flat core, or two
fire or common bricks to form the bottom. In either of the
last ways there is very little danger of the falling iron causing
any trouble.

For the pouring of heavy castings it is best,when possible,
to build basins outside the copes instead of on the top of
them, for the reason that high heads can thus be avoided,
thereby not having so much strain upon the mould, The
cut of basin shown is one thus made. In this bagin
will be noticed a coke or einder bed placed underneath the
basin, which iz a very good plan for large surface basing, as
it will carry off the gases and steam, and thereby prevent
any boiling or scalding of the bottom of the basin. Some-
times dry sand basins are made, and hoisted from the oven
carriage and placed where wanted for the pouring of very
heavy castings. Some moulders prefer to use them instead of
green sand basins,

Another part of a green sand  basin that often gives way
while the mould is being poured, is the front, X\ Sometimes
amoulder will eut out the front azif he were trying to make
the end at exact right angles with the sides of the basin, as
shown at . This may do well enongh for small basing, but
for large ones it should never be done. The safest way is
to form this end as shown at W, having the end very nearly
a circle, Sometimes it is best, in the instance of very large
hasins, to have this end of the box full of nails, driven so us
to stick out two or three inches, to have a good hold of the
gand: that is, when wooden basin Doxes are used, but for
iron boxes (which, 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 wonld have been pre-
vented had there been some narrow strips of wood nailed
across the bottom, as shown at B; or cast or wrought
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iron clamps used to hold the sides together, as shown at
EEE,

Again, the iron will burst out from underncath the box,
from the lack of weights or wedges to hold it down.

There arc very few moulders that can be trusted with the
making of a basin to pour a large casting with. They flink
they know, and it is not until they have lost a number of
eastings that they are eonvineed of their carelessness or igno-
rance, They are not always convinced, but will lay the
blame to the basin box, the sand, the helper, or will confi-
dentially tell some of their friends they were made to pour
the iron too hot, or too fust, and that no basin would stand
guch treatment.

The rammer and ewab pot are very necessary toolsina
foundry, but in the hands of a thoughtless or ignorant
moulder they are about as dangevons as a loaded revolver in
the hands of a child. There are no tools used in a foundry
that are more responsible for bad casting than the rammer
and swab.

“ Bring me that rammer,” vells the moulder to his helper,
and when he gets it he uses it Tustily.

 Bring me that swab pot.” He gets it. and on goes the
water, plenty of it, too. What's the use of being afraid of
water?

Arvound comes the ladle, and out of the ladle into the
basin goes the iron. From the basin up to the roof it flies,
the men let go the ladle, and ran to the corners to see if
they are burned ; then they will sit down and think of the
moulder and his swab pot and rammer.

When a good moulder, or one that thinks he is, loses a
casting on aceount of his basin, he ghould never blame any
one but himself; for he should know from experience what
is required.

A moulder can tell by the looks what sizes of runner
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sticks or gates he wants. If a moulder orders a runner or
gate stick made without having one to get the size from,
he will hardly ever be satisfied with it.

In thinking of the number and size of runmer or gate
sticks for a mould, there are many points that should be
considered. The first is the weight of the casting, and
whether it should be poured fast or slow, The second, the
form of it, und whether its proportions are heavy or light.
The thivd, what temperature of metal will the mould re-
quire to be poured with ; will it be run from the bottom or
from the top of the mould; and also the height of the basin
above the mould.

As a general thing, the faster a mould can be poured with
safety to all of its parts, the better it js. 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 mounld fast
or glow. The common, 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 suecess
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
gteam in the sand a chance to eseape 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
monld, as dull iron will generally do, thereby cansing 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
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green cores in them, should have large runners and gates,
g0 as to admit of the iron being poured dull and fast, and
the same with any moulds that the copes would easily draw
down.

There are also large and small moulds that reguire hot
iron poured in them fast, in order to have all the parts run
and not be cold shut.

Again, there are some moulds that require the liquid iron
to be forced into them as fast as possible, for which high
heads or basins should be made. Castings, such as eylinder
or pipe-shaped moulds, that are cast vertically, should have
larger runners and gates where they are poured altogether
from the bottom, than where they are 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 poured from the bottom and
top also, so as to aveid having any trouble from dull or dirty
iron in the upper portions of the casting. A eylinder, ete.,
will bore out eleaner if poured from the top, than if poured
from the bottom. Iron dropping from the top keeps cutting
up any forming lumps 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 poured altogether
from the bottom, the irom becomes dirty and duller as it
rises up, and the dirt will collect in lumps and roll under
flanges, cores, ete., and also lodge against the sides or sur-
faces of the mould, and it is not until the casting is bored
or plained, that the dirt is seen. Iron should always bhe
poured into a mould as far as possible from the parts that
require to be finished up the cleanest, since the dirtiest por-
tion of a casting is where it is poured or gated. A smoother
gkin can be made on a eylinder by pouring it from the hottom,
but it will be at the expense of its being dirty when bored.
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WEIGHTING DOWN COPES—DAMP
FOUNDRY FLOORS.

MEeLTED iron supports and floats a body the specific grav-
ity of which is not greater than its own, the same as water
or any other fluid. Solid cold iron floats on the top of melted
iron, similar to ice floating on water. Water, when frozen,
expands, but the expansion does not make the body any
heavier or lighter. A definite quantity of water weighs the
game whether liquid or frozen. Water, in changing to ice,
expands about one-ninth of its bulk, which makes ice spe-
cifically lighter than water, and therefore it swims or floats
on it, about eight times as much being below as above the
eurface.

An iron ship sinks until it displaces water equal to its
weight and then floats ; but if 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
apparent. With ice there is an observable expansion, which
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
hot, in order to be the same as ice. But to say that iron ex-
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 oceur in almost every casting made. When a pattern
is constructed to make a casting from, it is made from /5 to
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1 of an inch per foot larger than the casting is wanted. In
an open sand mould for making a bar, ring, or plate cast-
ing, after being poured, the liquid iron begins to cool and
contract, and the contraction is steady and visible from the
beginning to the end.

If cast iron expands when cooling (as is stated by some
authors), why is it that a heavy casting, after the mould is
filled, requires so much feeding, taking from 200 to 400
pounds of melted iron to supply the shrinkage of the cool-
ing iron ? The satisfactory answering of this question will,
I think, be troublesome.

There is one thing that monlders know to be a fact,
and that is, melted iron, when poured into a mould, will
raise a cope 80 a8 to run out, and perhaps make a bad cast-
ing, if the cope iz not bolted, clamped, or weighted down
sufficiently to resist the head pressure, and the momentum
with which the rising iron comes up against the cope or
covering.

The weight a cope requires on it, to hold it down, de-
pends on three distinet things; the first of which is the
height of head or pouring basin above the casting; the
second, the velocity with whieh the 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 top part
of the casting.

In every mould these three conditions, in a greater or less
degree, are present, and must be provided against. The
momentum of the iron against the cope is the reason why a
flask sometimes requires so much weight on the cope to hold
it down. If it were not for thiz sudden pressure, as it were,
one-half of the weight used would in some cases be suffi-
cient.

For a moulder to say, as some do, that he has a standard
rule whereby he can figure up the pressure on a cope, and
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hence the exact weight required to hold it down, to my view
iz absurd., A standard rule for weighting down all moulds
would be a very good thing, could one be established that all
moulders could use. DBut I think such a thing is not prac-
tical in all cases. 1If, however, the moulder is a good mathe-
matician and averager, he may be able to get a fuir idea of
the amount of weight required ; but to depend ALTOGETHER
on a standard rule of specific gravitics, is not safe. In order
to successfully weight down ALL flasks, a moulder must have
EXPERIENCE and gool sound JUDGMENT.

The various shapes und forms of eastings, and the position
and forms of runnerz, also whether a mould requires slow or
fast pouring, ete., all require consideration, and gencrally call
for more weight on some parts of a mould than on other
parts. The only safe plan in weighting a cope is not to be
afraid to have plenty of weight on, especially on that part
of it where the runners are located. There are as many
castings lost {rom the iron running out behind runners and
gates, as in any other way,

The cuts B and W show in plan and side view a cast-iron
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 T grooves
are cast in the weight, so that it can be broken and re-
melted whenever desired. Some shops, by their own bad
castings, have supplicd themselves with weights, while some
buy heavy serap, and again others will fill wronght-iron
rings with pig-iron to make erane 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 im-
possible 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
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shop, will save time in making castings that have great lift-
ing surface on the copes.

To make a bolting-down floor, as shown, a hole is dug as
deep as required, and bottom cast-iron binders placed solid
and level,

On some floors that are wanted for long or large moulds,
there can be as many binders as required, set a handy dis-
tance apart, which, for a common run of work, is about four
feet. The binders should be about twelve feet long. On
the top of these binders are bedded some heavy planks, and
the sand shoveled in on them and rammed solid ; then the
bolting-down floor is ready for use.

The slanting coke or cinder bed, shown below the upper
bed, is sometimes good for moulding castings in a wet or
damp floor, which, however, is a very bad thing to be hoth-
ercd with, as there 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 where the lower part
of the floor was nothing but mud—sometimes so wet that
iron plates were laid down before the slanting coke-bed could
be made,

By having two beds, as shown, the vents and heat from
the melted iron, when poured into a mould, is taken off by
the upper bed. If the heat ghould get to the lower bed, so
as to cause steam, there might be danger of scabbing or
blowing were this lower bed the only one used ; but, as
shown, there iz no danger. A deep wooden box, X, is set
in, so that if any water collects below it can be bailed out.

Some shops can be sewered so as to drain off the water.
But if this iz not possible, it iz a good plan to have a deep
pit or well dug in a shop to collect the drainage, and to col-
lect the water from wet floors,

Floors could have plates full of small holes under them,
resting on the top of flat timbers, placed three feet apart.



WEIGHTING DOWN COPES. 115

¥4 \/\f
cry
f\/\'/\

‘—-1_.: —

—

il
wo| et

o

s © s w0 0
2 A Tt

WEIGHTE FOR FLASKS—PLAN OF MOULDING OX WET FLOOH.



116 GREEN SAND MOULDING.

The timbers should rest on large flat plates on a solid bot-
tom. The timbers between the upper and lower plates will
leave an open channel under the mould, and with a goo
bed of coke or einders laid on the plates, any water collected
will pass through the holes in the plates to the large open
channels below, and run into a well, from which it ecan be
bailed or pumped out by hand or by a steam-pump.

Some shops have large tanks of boiler iron sunk into the
floor, and by mounlding inside of them they avoid the damp-
ness.  But there is much objection to their use, on account
of the shop room spoiled by the edge of the tank coming in
the way of general jobbing work.
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ONE HUNDRED ITEMS THAT APPRENTICES
SHOULD KNOW AND REMEMBER.

1. MovLpING sand contains gases,

2, The gases in 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 iron, it is because the
gand is rammed too hard or is not properly vented.

6. Hard ramming closes up the porosity of the sand, but
the vent wire opens 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 it up.

9. When iron bubbles or boils in a mould, it will make a
geabbed or bad casting.

10. Iron naturally seecks a soft bed. If poured on a
hard bed it will bubble and fly.

11. The face of a mould should always be the softest.

12. 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
ghould not go nearer than one inch to the face ; the butt
ghould be kept one and a half inches from the face.
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15. Too much depth of sand in a ramming will be apt
to make swells upon the sides of a casting.

16, In ramming courses of sand, the rammer should be
made to feel the under or last course rammed.

17, Too much venting will seldom do any harm, but
hard ramming will.

18. Hard ramming requires good venting,

19. To vent hard ramming requires muscle, and do
not be afraid to employ it.

20. Learn to ram even and lightly.

21, Some moulders will ram harder than others,

22, He that practices hard ramming will always have the
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-
ming than the flat bed-surface of a mould.

26. Cores, or a projection that iz surrounded by iron,
should be rammed even and lightly, and also well vented.

27. Any bottom scction of a mould that is covered
rapidly with iron, so as to have a pressure upon it, will
stand harder ramming than where it is to be covered over
slowly.

28. The lowest point 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
than the bottom surfaces of the mould.

31. In plain copes the gases and steam are on top of the
iron.
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32. In beds or bottoms of moulds, the gases and steam
are underneath the iron.

33. Gases or steam do not act well underneath hot iron.

34. The bottom portions of rammed moulds should always
be provided with ways and means to let the gases and steam
escape casily,

35. If there is not a good opportunity for gas and steam
to escape downwards, it is seldom that there is pressure
or body of iron strong enough to keep them from passing
up through the iron, and thereby causing a casting to blow
or be seabbed.

36. It does not require so much pressure or force to drive
steam or gas upwards through irom, 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 sand having blacking, flour, or sea-coal
mixed in with them, eontain an increased amount of gases.

40. The more gas there is in sand, the 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.

43. Never patch a mould with a trowel, when you cau
pateh it 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
a scabby casting, but too much sleeking patching will.

47. When finishing, the lighter you can bear upon your
tools the better.
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48, Heavy sleeking closes up the pores, and makes the
surface of the mould hard.

49, A hard surfuce sleeked mould is apt to cause cold
shut, and thin scabs on & easting.

50. The dryer sand can be worked and practically used,
the better.

51. The dryer the sand, the more ramming it will stand,

52, The more ramming a mould will stand, the more #/
can be put upon it. For heavy castings l:]:l-:me]:Lsi;ﬂ:ur-;/ﬂl
bers should be specially remembered. t

53. A mould that needs to be poured fast, generally < Sus1d
be well vented.

54, A fast-pounred mould should be well made.

2d. The best way to know if a mould iz a good one, is to
fill it with iron, and then see if the casting is perfect when
it iz cleaned.

56, It is not necessary that patterns should be jabbed full
of holes in order to vent a mould.

57. One inch thickness of facing-sand, over a mould, will
peel a casting as well as a foot thick.

58, The use of facing-sand has caused more bad casting
than common sand.

59, Using the facing-sand too strong causes cold shut,
or streaked castings.

60, A cold shut casting is harder to deal with than a
scabbed one.  Scabs can be chipped off, but to hide cold
shuts has puzzled many a moulder,

Gl. Do not use facing-sand 1 to 8, when 1 to 10 would
peel the casting.

2. Facing-sand will stand the wash, or running of iron,
better than common sand, where gates or runners are
cut.

63. The first course of ramming in a cope should be evenly
and firmly done.
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64, The second and third courses do not require as much
careful ramming as the first does,

5. The butt rammer is used {0 make the sand solid be-
tween the bars, so as to keep it from dropping out.

GG, In using the butt rammer, be eareful not to pound the
cross barg, 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,

G8. When your cope ison, 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 eut out the bars of a cope, do not for-
get that bars in a cope are put there to hold or lift up the
sand.

70. If you can avoid having gaggers sticking up above the
top of a cope, do so, as by this many @ casting has been lost.

71. Avoid using thick, heavy gaggers as much as possible.

7% Always make sure of having two-thirds of the length
of a gagger between the bars, when you have a body of sand
to lift.

73. The sand between the bars holds the gaggers, and the
gand below the bars should be lifted by the gaggers.

74. If there is not sufficient depth of sand between the
bars, exceeding in inches that below it, wooden soldiers
should be tacked on the bars to assist the gaggers.

7. Never lose sight of the fact that iron gaggers are
heavier than the same proportion of sand.

76. A hanging body of sand would stand a better chance
of being lifted 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 packing it firmly with your
hand, and then swabbing it over lightly with water.

6



122 GREEN SAND MOULDING.

78. Never pour a ladle of iron unless it will be skimmed,
and stand so that you need not move after commencing to
pour.

79, If the eastings are light, they should not be left in the
sand over night, as they are apt to get rusty.

80. Custings that will keep 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
of the atmosphere, destroys the good color of a casting,

Loaw axp Dry Saxp MovLnps.

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 gand.

83. Dry sand does not require as much venting as green
sand, and there are many moulds that can be ecast 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 iz no steam to contend
with.

85. When ramming dry sand moulds, be just as careful
to avoid hitting the pattern with the rammer, as with green
gand mouldas,

86. All joints made on dry sand or loam moulds must be
pressed or sleeked down, so as to leave a fin 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 erush, the truth of which many old experienced
moulders have found to their sorrow.

88. When finishing dry sand moulds, sand should never
be patched or sleeked on smooth or slecked surfaces,
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89. Dry sand mixtures depend upon what kind of zand or
loam a shop uses ; almosl every shop has a different way of
mixing dry sand and loam.

00. A close mixture of loam or dry sand is very liable to
geab, while if it is too open, the mould will not stand the
dropping or washing effect of the iron, when poured.

91, To know what proportions of sharp and loam sands
to 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,
generally cause a casting to hecome geabbed.

93. A casting poured hot will finish up cleaner than one
poured dull,

94. It will take more strain to break cast-iron when there
is heat in it, than when it is cold, and the same is true of
wronght-iron. In winter, or very cold weather, chains
ghould 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—

20 tons with a 1" chain,
.'.‘L 1 [ gf' 13
10 13 13 i'” Wi

6 cf ik _E 13

8 i 'k 113

1f chains are not made of the best iron, we should not
hoist more than two-thirds of the weights given.

96. When learning your trade, don’t Jet your conceit run
off with your common sense, as such conduct makes your
superiors dislike you.
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97. Whenever you want to know anything, if you have
friends, they will tell you, and without such help you can do
but little.

98. Apprentices cannot afford to lose the good-will or
friendship of any one in their shops.

99. A good apprentice will make a good journeyman.

100. Never allow yourself to think that you have learned
the entire moulder's trade, for one’s knowledge here can
constantly be increased ; no man has yet mastered the
moulder’s trade,
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BUILDING AND FIRING LARGE OVENS.

THERE is nothing in a foundry that is ordinarily so illy
construeted, and with which so much faunlt is found, as the
ovens for drying moulds and large cores.  Ask any moulder
who has traveled considerably, how many ovens he knows of
that give good satisfaction, and it will tax his memory to
tell of more than two or three, and then if they are not
located so as to be in the way, or take up the best portion of
the shop, it will be a wonder.

When building a foundry, the locating of the oven should
be attended to by a thoroughly practical man, and iz a matter
that should receive mueh thought and attention, as there
are few shops 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 pos-
sible, should be in that section of the shop where the loam
and dry sand work ean 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
crane. This iz a very bad plan, as the car, when heavily
loaded, moves hard on a curve.

When the ground room will allow it, and the shop room
is small, it is best to have the ovens built outside the shop,
having the entranee even with the inside wall.

In building ovens it is also important to know and provide
for the 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,
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should be dried with a fair, even fire, especially if the
moulds are to be blacked dry. Such moulds as rolls, spin-
dles, propeller-wheels, or other coarse work, will usually
gtand a hot fire. There is nothing so bad to handle as burnt
moulds or cores, for which the poor night-watchman seldom
ezcapes blame,

Mixiures 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 clay-
wash 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 expense is an objection. It is a good plan
to mix alittle in the fire with the coke, when a very hot fire
iz wanted. Most ovens are fired with soft slack coal, on
account of its cheapness. It is good for drying rough work,
but a serious objection is the soot and dirt it makes. Look
at o moulder after he has been inside a evlinder, brushing or
cleaning the mould, and he iz so black and dirty that you
would hardly know him. The question is, can a man in
such a condition feel like doing a clean, neat, mechanical
job? A soft coal fire iz not a steady fire, and it requires
cloge attention to keep it going, and will burn moulds and
cores very often. Moulds or cores blacked dry, with this
kind of firing, generally make a rough surface, on account of
the oily substance the smoke and soot leave on the face. With
a coke fire, moulds or cores can be blacked dry in a neat,
clean manner, being almost as elean when they come out as
when they go into the oven. It makes a steady fire that
needs very little watehing ; and with a fire basket, like the
one shown in the cut, you need not hother the night-watch.



BUILDINXG AND FIRING LARGE OVENS. 127

man to do any firing during the night.  Should your mould
or core be burnt, you can blame no one but the man who
fixed the fire before going home.

If yon want a good hot fire, fill up your basket full of
medium-s1zed coke, and leave the drafts open,

Should you want a slow fire the first part of the night, sc
as not to blister the green blacking, or erack open the cores,
leave the drafts partially closed, and have the watchman open
them in an hour or two.

Should you wunt a slow fire all night, only have the basket
half 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 upright 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 night. A basket of the dimensions
shown is large enough to heat an oven 10 feet wide, 18 feet
long, and 8 fect high. For very large ovens, it would be
better 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.
When the fire-places are built inside the oven, there isalarge
space to be heated that cannot be used to any advantage,
which causes a loss of fuel. ;

Tn arranging for the fire basket, *two bearing bars are built
into the brick walls to support the grate bars, and the h:l:rtto:p
is bedded on a solid brick foundation, the front of which is
left open, so as to admit a draft and to get out the ashes.
The back and sides are closed up, so no cold ar can getmto
the oven. What air does get in is heated, as it has to pass
through the fire, making an increased draft and combus-
tm';:he top basket frame is supported by the four corner up-
rights, which have projecting pieces cast on them for this
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purpose. Should any of the upright bars get burnt out,
they can be taken out and new ones put in,

The inside, which is subjected to the direct heat from the
fire, should be built of fire-brick, and the whole brick-work
of the extension should be well stayed with binders and bolts,
g0 as to keep the heat from eracking it.

This plan of a ecoke basket and fire-place is from one I
constructed not long ago, and it gives perfect satisfaction.
Attached to the fire basket is a fire front not shown. The
lug, B, is one of four that are cast on the face of the basket
frames for bolting the front to. The purpose is to make the
fire-place all air-tight above the grate bars. The front has
two doors that can be opened for shoveling in coke. Also
slides open opposite each space in the basket, so as to get at
the fire. The slide or damper is made to close the openings,
go that, if the thin sheet-iron outside doors, X X, were opened,
you could see no fire. These doors do not come down within
2" or 3" of the hottom, the space being to admit air, When
the draft is to be closed air-tight, a loose plate is used to
close the bottom opening, and sand shoveled against the
joints,

The most essential point in constructing ovens is to have
good draft areangements. In most ovens there should be a
top and bottom flue opening into the chimney, with dampers
to open and close them, * It is a good thing to have a cover
placed over the top of the chimney hole, and made to open
and shut; and, when you want to retain the heat, and Leep
the oven from getting cold, shut down the cover, and it will
gave two or more hours' firing when the oven is not wanted
for a day or so.

The styles of fire-places used are various, but the two shown
are the best that I know of. The one above described is the
best for drying a fine class of work that requiresan even, steady
fire; but where you want a strong heat for moulds that will
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stand to be dried quickly, the under flue firing oven, as shown,
will do the best work. In this style of a fire-place the heat

. o [l
1 W

o o

Fiesasniebs

PR A

o

e s

[HHHHEH]

i

]

ELEVATION OF A COKE FIRE BASKET

comes up from the bottom
through the holes made
in cast-iron plates. The
plates are made 14" thick,
and in sections, so that
they can be lifted by hand
to clean out the fues
The oven iz shown hav-
ing the rear ¢nd open;
also one side of the firing
pit, and the arched brick
covering over the fire-

place, by which means the construction of the two flues that
run the whole lengh of the oven can be scen,

These flues should be built with fire-brick, and it is best
to have about six feet of the covering of the end connected
with the fire-place arched over with fire-bricks instead of the

perforated iron plates,
go a5 to prevent the
direct flame from the
fire from getting into
the oven, or l:-urning
out the plates. T
have seen strong fires
make these plates, at
the farthest end from
the fire, nearly red-
hot.

The cost of firing
guch an oven is ex-
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pensive, as one will burn nearly half a ton of soft lump
coal in one night, The fire-place is built below the level
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of the shop floor, and steps are needed to get down to attend
to the fire. Should this pit be built outside the shop, it
ghould be constructed so as to keep the rain or water from
getting into the pit.

The size of this fire-place is enough to heat a larger oven
than the one shown, 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-
caping. This style of covering 1 prefer to an arched brick
top, with which there is a large space to be heated that can
hardly ever be used.

This flne oven would work well with a coke basket, instead
of the coal fire-place, but wounld not make so hot an oven, or
dry as quickly. Ovens could be made having a basket coke
fire, as shown, attached to the revelving core oven, and the
under-flue arrangement also with a coke fire. To make a
very hot oven, both fires could be used, and for slow drying,
either one or the other. With this combination, any class
of work can be properly dried,
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OVENS FOR DRYING SMALL CORES.

It is very important to have in a foundry an oven that
will dry cores at short notice, and without burning them,
I have seen a large variety of core ovens, and very few of
them were good for anything, as they would burn the cores,
or require a long time to dry them.

There are shops that have nothing but large ovens for
drying small cores, which is all well enough as long as they
have cores to fill the oven with ; but to fire up a large oven
to dry a few small cores, which is often done, is a very ex-
pensive and a slow process,

In building ovens, the builder or designer sometimes
scems to have thoughtall that was required was a fire-place
and a space to pile cores in; whereas, with a little more
thought, they might have had an oven that would have been
a suecess, and have cost no more than the apology for one.

The revolving oven, shown in sectional elevation (first il-
Instration}, is round, with an upright cast-iron shaft, hav-
ing five flanges on which to bolt plates or arms .Y, X, the
shape of which iz shown at B. Thisoven is built with an
8" brick wall to 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
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 Luilding the wallg, hinges H, H, should be built
in for hanging the oven-door to. This door should be made
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in two pieces,so as to open to the right and left, and should be
the full height of oven, to provide for putting cores on the
top shelves.  The chimney should have a top flue, az well as
a bottom one, as shown at £ P, and dampers in both, so as
to throw the heat down or up, as required. When starting
a fire both dampersshould be open, and when the cores to be
dried are on the top shelf, the bottom damper may be closed,
and wice versa.

This style of oven iz very handy for drying cores that can
be lifted by hand, and will hold and dry morve cores with less
fuel than any oven I know of. Should you want to drya
gingle core quick, put it on the top shelf, and turn it around
to the fire. This oven can be filled with cores, and they
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 is a plan of an oven I made last winter,
and, for a small one, I think it will be hard to beat. It will
dry cores on the bottom as well as at the top, and in a very
short time, and without burning them, The amount of fuel
used is small. 1t is made with two doors to open right and
left, so that cores can be put in and taken out handily.
The loose bars, X, ean be taken out or moved, so as to make
room for large cores. The opening to the fire is at the back,
go as to keep all dirt and ashes out of the core-room, and the
heat isdrawn 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
a direct draft, as shown by the arrow. The top damper is
made so as to close up the front, but when pulled back it
only partly closes up the chimney. The bottom damper is
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made so as to close up the direct draft when the heat is
wanted to go into the oven, as shown.

This oven consists mostly of cast-iron plates, brick being
used only for the fire-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 about one inch thick, to stand the
heat.

The holeand covershown at A is used fortaking out the soot,
or what dirt may gather between the two plates. For firing,
coke is used, which makes a good, clean, and cheap fire, and
does not make the surface of the cores oily, as slack or soft
coal does,

It is havd to blacken cores dried with soft coal, costing
time of the core-maker, and often causing rough spots in the
castings,
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TWO WAYS OF MOULDING CROOKED PIPES IN
LOAM.

TrE adage, * There is nothing new under the sun,” must
have been written more for the consolation of these who
never tried to find anything new, than for men who have
gpent years or a lifetime in bringing to light some principle
or invention,  Literally, the adage is true enough ; but, in
any event, there is one thing men should get credit for, and
that iz, 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
channels to find them. There are all kinds of old tricks or
plans for every existing oceupation, and also for many that
are to come into existence, and in this the moulder seems to
have been provided for az well as other tradezmen. If he
will only hunt for them, he will be astonished at the num-
ber stored up for him,

The cuts here shown represent the result of two moulders
gearching for a rigging to mould or sweep up erooked pipes
in loam. The moulding of these pipes shows the diversity
of minds, and the different ways different men will adopt to
do the same job, or the tame class of work. Each plan here
shown has its special advantage as well as its disadvanlages,
which the practical man can readily see.  What would be
an ohjectionable feature for this job, might be a very accept-
able one for some other job,

The upper cut shows the process of sweeping the bottom
and top part of the pipe separately ; also how the top or
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cope is rolled over, so as to be closed on the bottom
part.

The lower cut illustrates a plan in which the cope was
built soas to save rolling over, which, for very large pipes, is
a point of considerable importance,

In moulding the upper pipe, there are some principles in-
volved and adopted, in order to have a good chance to finish
the cope, and to save labor in the long run. The handles 1,
2, and 3 belong to the bottom plate. No. 4 ig a section,
showing a part of the cross bars that are bolted to the top
plates, between which bricks are wedged, so that they can-
not fall ont when the cope is rolled over. £ £ show the
end view of plates having prickers on. These plates, when
holted down, as shown, assist the holding in of the bricks
under them, and the prickers can be danbed up with loam
or a dry sand mixture to form the top jeint. H shows how
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, X
X, having screwed to it the Hanges, 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 4, is worked
along on the frame .\ X, so as to sweep up the mould,

In making this mould there were no core prints, or bear-
ings at the ends, for the core to rest on.  The mould ended
on the outside of the flanges, and to form the face of the
flanges and core prints there were half-pricked plates used,
as shown at #on the plan and end elevation. The tronnions
cast on these plates made them easy to handle,

When the bottom part of mould was set down to be got ready
to cast, one of these half-plates was set up against each end
of the flanges or mould, and wedged up until the half-round
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hole in the two measured correctly to answer the purpose of
a core print, and after the two chaplets were placed, the
core was set in, and the cope rolled over by using two cranes;
one crane being hitched to the handles 3 and 4, and hoisted
up, as shown, until it came on to the sand pile 7, so as to pre-
vent any sudden over-balancing, After this, the second crane
iz hitched to the upper handles, 1 and 2, and the cope
hoisted up clear from the ground. Then by hoisting upon
the crane, as shown, the cope iz completely turned over,
after which one crane can handle 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 are all open so that the moulder can put in his
hands and feel the two joints as well as see them, two upper
end plates, which are not shown, are lowered over the ends
of the core and pressed up against the face of the upper
flange, being held there by props, clamps, or bolts. The
mould is then ready to be rammed up and got ready for cast-
ing ; it being poured with two runnersat the bottom, as
ghown.

The lower cut shows a plan in which there is less rigging
used, at the expense of extra labor required to make the
mould. In moulding this pipe, a frame was uzed, the same
ag described above, with the exception of core prints being
fastened to the flanges. When the mould was swept up the
core prints were also formed,

A, shows the sweep for forming the bottom part of the
mounld, and W, the sweep for forming the outside diameter
over which the cope iz built. The elevation shows the
bottom half of the mould all ready for having the bricks
built to form the cope. P P, is the iron lifting-plate,
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 for the core when it is
placed in the mould.

¥, shows a reliable way of forming a false mould or case
for building the cope over. Sometimes the top, or false,
mould is formed of all sand insicad of az shown. After
the brick-work of the cope is completed, it 15 best to cover
it over with o plate to protect the bricks. If necessary,
this plate ean be bolted down to the joint lifting-plate.
When all is ready, the cope is hoisted off by 4, 5, 6, and 7,
and the cope finished overhead, The false mould Y, and
loose =and in the bottom is then all removed, and the bottom
part of the mould finizhed.

The cores for both of these pipes were made in the ordinary
manner ; cast-ivon core arbors and plates being cast the
shape of the pipes on which the cores were swept up with
common core sand. When dried, the halves were pasted
together for the lower casting, but for the upper one, the
halves were not pasted together.

After the joints were rubbed together, o as to make the
core of the right diameter, the bottom half of the core
was get in the mould, and the top half was set on, without
using any paste whatever, thereby saving the labor of bolt-
ing 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
position of the pouring gates. 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
the bottom, in which case, by the time the iron fills up to
the top, it is apt to be dull, and cause the top of the casting
to be cold shut.

Sometimes, when making such pipes, the core is made
similar to that known as a loam core. The bottom half of
the core is made by using an iron pricked frame the shape
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of the pipe wanted. The frame is set on an iron plate
made also the shape of the pipe, such plate being 14" wider
than the diameter of the core, so as to leave room for the
eweep to work in. When forming the core, use the prickered
frame uss the center portion, filled with coarse cinders or
gravel, to take the vent off ; the frame is then wedged full
of bricks, so as to lcave room 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 part
of the mould is being swept or bricked up, 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 is taken
out, and rolled over on a bed of sand ; then, by the lifting-
hooks or serew holes provided in the iron core frame, it is
hoisted up and =et in the bottom half of the mould, the
gpace left open to form the thickness of the casting is then
filled up with dry sand. This leaves the bottom half of the
mould formed as far as the making of the core and mould is
concerned. The frame which was used for sweeping up the
bottom part of the mould iz 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 fange
patterns have been secured to their places, the forming-
frame is then taken off, and a joint lifting-plate, as shown
at P P, is then set on, and the cope built up. After being
lifted off, the thickness is taken off, and the whole core is
hoisted out, and each part being finished, is separately set
in the oven to be dried. The closing of the mould, and
chappleting of the core, is done in the same way as if a dry
sand core had been nsed,

Square pipes are often made after the above plan, as far
as principle is concerned ; the ways and manner of sweep-
ing are often changed in order to form different angles.
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To make the thickness on a straight side, where it would he
difficult for green sand to stay, often a flat loam cake is
nailed instead of waiting for loam and pieces of bricks to
get stiff.  In lifting a cope from a square print or any part
of & mould, where there would be danger of it breaking or
pulling up the mould or prints. It is a good thing to lay
some thin slabs of wood hetween the two parts, and before
the loam gets too stiff or hard pull them out, and thus
leave an open space between the core and the outside mould,
allowing a little play when lifting off the cope,
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MOULDING LARGE QUARTER-TURN PIPES
IN LOAM,

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

The quarter-turn pipe pattern shown is a full wooden one,
and the moulder who had it made must have well considered
all the essential points before ordering it, as the cost of
making snch a pattern 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
time,

Upon page 159 is advocated the use of sweeps instead of
patterns for making loam castings, and lest some may think
there iz a lack of harmony, they should remember that I
advocated their use when it was practicable to use them,
and not under all circumstances,

In the case of this quarter-turn pipe, there is not much
more than two feet square, but would require a sweep of a
different shape to sweep the mould with. Some will say the
pattern might have been made  skeleton, or the pipe cast
flatways by using a frame and sweep. I think, however,
the plan shown is the most practicable.

Thesge gquarter-turn pipes were bolted to the large pipes
cast in green sand, the maunner of moulding of which 1s
ghown in page 78. In making the rigging for moulding
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the quarter-turn pipes, the bottom plate and lifting ring
were cast very thick, as they had to carry a heavy weight,
Had they been lighter, they would have been liable to have
sprung, so as to cause the mould or brick-work to erack
open,

The bottom plate is set golid on iron bearings. The lift-
ing-ring is then set on 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 edoe of the lower flange, and the inside face of the
lifting-ring to form the bevel joint, which =eparates the out-
side from the inside part of the mould. This joint also
forms a guide to close the mould together by,

The inside face of this lifting-ring should be well oiled
when it is first set on, to prevent the wet loam from sticking
to it. When finishing up this joint, it,is well oiled, and
parting sand is sprinkled over it.  Charcoal blacking, wet
with water, could be used instead of oil, to make the outside
part from the bevel joint. Charcoal isa very light substance,
and when the water evaporates from it, the charcoal returns
to itz original dusty state. Therefore when the charcoal
hlacking 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
built so as to form body, or thickness of wall, enough for
the core to be built on; and at the same time the core is built
up 2 or 3 courses, or layers of brick, so as to hold the pattern
in place, and to form a guide by which to set the pattern
back to finish building the core. The outside of the mould
is built first, and then the core. To make a joint, so that
the outside part of the mould can be made to separate in

7
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halves, one half of the outside is first built, and then an up-
right joint is made, nsing for a guide the parting in the
pattern. This jeint is then oiled or Dlacked, after which
the other half of the outside is built up.

Some of these pipes had a branch cast on them, as
ghown. The small pricked loamed plates, E, E, E, which
ghould be about two feet long, are built in with the brick-
work for supporting under and over the branch when
the pattern iz drawn., When the mould is being closed
together to cast, after one half is elosed on, the round core,
T, is set in a round print formed about three inches deep
in the main eore, The other end of this branch core
is bolted back against the half print, as shown. The brick-
work is mot shown on the side of the pipe. This gives
a clear view of the wooden pattern, loam plates, and branch
core.  When the brick-work is built up nearly to the top,
a light cast-iron ring, D, D, split in halves, is set on to
strengthen the brick-work,  The outside is then bricked
up to the top, and the top joint made,

The pieces of wood, 1, 2, 3, 4, and 5, that are screwed on
the pattern to hold the parts together, are unserewed
and taken off, The three-winged cast-iron cross, shown at
X, has three chains hooked in the staples, there being two
cast in each wing, so as to give a better chance to regulate
the lifting off. In the cut there is only one half ring
shown, When the outside parts of the mould are ready to
be sepavated, the lifting irons or bolts ave hitehed in the three
ring handles, B, B, 7. Half of the mould is then hoisted
a little, and should it not hang just right, lower it down and
adjnst the stirrups till it hoists level,

The half monld, when hoisted off, is pushed aronnd 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
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half patterns are now set back in their original places, and
pieces are screwed to the outside to hold the two parts
together. The core is now made, and with a four-winged
cross hitched to the four handles, S, 8, 8, &, the bottom
plate and core are also hoisted on an oven carriage. The
pattern is drawn, and the core finished and run into the
oven to dry. While these are drying, a top ring (not
shown) is made to eover the top flange with,

When all the moulds are dry, the bottom and eore
are hoisted off first and set level where wanted. The out-
side halves are then placed on the hottom in their place, and
the top ecovering ring sct on. The whole mould is now
ready to be bolted together, which is dome by bolting
the top covering ring down to the bottom plate, the handle
being used to bolt the two together. The mould is not
sunk in the floor or pit, buf is st up on the shop floor and
the sand rammed up around it, a staging being used to pass
the sand up.

When the mould is cast, the belts in the sheet-iron curb-
ing arc taken out, and the curbing taken away. Then,
by digging around the bottom of the sand, the npper portion
will fall down,

W, W, W, show three gates cut into the flange, and
£ the npright ranner, one of which is en each half of the
mounld. A flow-off gate is on the low side of the pipe, and
a feeder on the high side, as shown, The castings made in
this way were good and solid.
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MOULDING KETTLES IN LOAM.

Ix the engraving is represented the common method of
making kettles in loam. The bottom plate X rests =olid
on three or four blocks, as shown at PP, the inside sweep is
cttachsad to the spindle and the bevel-joint D, the top of
the flange and the inside of the kettle is bricked and swept
up. After the loam has become stiff and hard, the outside
sweep is attached, and a thickness is swept up, on which the
flange and the outside of the kettle are formed. This thick-
ness is generally formed with green sand, keeping the sweep
up, 0 as to sweep from %" to 1" thicker than the casting
required., This gives the required thickness when the sand
iz sleeked. Over this slecked surface a coat of clay wash is
brushed and dried hard, thus making asolid surface to build
against. To form a joint between the thickness and out-
side, oil and parting sand are used. Sometimes, instead of
keeping the sweep up, to allow sleeking, and clay washing
over the surface, the sweep is set to give the thickness
wanted, and after the green sand thickness is roughly swept
up, & thin coat of loam is swept upon the green sand,
thereby forming a smooth surface.

There is not mueh trouble in sweeping up a pliin snrface
thickness on loam moulds with green sand. but where there
are flanges or projections it requires time and patience. Tt
is a good plan, for instance, instead of sweeping up the
flange thickness with green sand, to form it with picees of
brick and loam. In some instances this plan is adopted.
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Sometimes wooden segments are used to form the flange
of the kettle. After putting on the thickness the joint is
cleaned off and oiled, and parting sand sprinkled over it,
after which the outside lifting-ring, HH, is set on, and the
outside of the mould bricked np, as from B, After the
thickness has been swept up, the spindle iz hoisted out
and the hole firmly bricked up. The outside being bricked
up, it is then hoisted off by the four handles H, The
thickness is then taken off and the mould finished up and
put into the oven, or dried on the floor.

In getting ready to cast, a gheet-iron curbing iz 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 flut plate is bedded on and wedged or
held down by the use of an iron eross, and slings hitched to
it and to the four handles of the bottom plate.  When ram-
ming this sand, care must be used, as it is not like ramming
up a plain vertical loam mould, The pounding of the ram-
mer should be lighter the higher up it is used ; in fact, the
upper parts do not require hard ramming.

The lower part of the mould should be rammed solid and
hard, as there iz considerable strain there ; but for the top,
if the sand is firmly tramped and the plate solidly bedded
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 top, one being
shown at & If run from the bottom, such eastings are
likely not to be solid, because the iron gets dull before it
reaches the top, and also because the dirt has a better
chance to gather in lumps or streaks, thereby making
gpongy iron.  Even when the casting is poured from the
top there will be more or less dirt, but it will not be so bad
ag when run from the bottom,
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It is very important in casting kettles to properly carry off
the vent from the in:ide of the core,

Not many years ago an accident happened to a moulder,
an acquaintance of the author, that eame near costing him
his life and setting fire to the shop, by the blowing up of the
mould when being cast.  When the mould was nearly full
of iron, there was an explosion that threw out the most of
the iron in the mould, The trouble was in making no pro-
vision for vent except one gmall tube or pipe, and the mounld
being poured fast, gas was generated rapidly, producing
what is sometimes called fire-<damp, 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
the mould is driven by the heat of the melted iron it exerts
a pressure. This pressure, if given a good chance to escape,
relieves itself without doing any harm. To provide a proper
cscape, the bottom part of cuch moulds are better if left
open ; as, for instance, in ramming up the mould, shown
in the cut, instead of letting the curbing come down helow
the bottom of the mould, as shown at T, let the curbing rest
on the handles, or on some blocks, go as to be up ubove the
bottom of the mould, as shown at .1. 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
explosion from foul gas taking fire need be entertained.

This is applicable to the casting of steam eylinders having
one head cast in, or hollow eastings that have the bottom
cazt up.,  Many mounlders, to aveid trouble with such cast-
ings, will fill up all the open space with dry dust or fine
cinders,

If & mould cannot be left entively open around the bottom,
there should be two pipes, or openings (the larger the better),
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which will form a draft and give more chance for the gas to
cscape,

When gases explode, the explosion is cansed by heat or
flame. Gases can be raised to such a temperature as to
ignite themselves, which will account for the explosion of
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
guch 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 fo insure it against being lighted by any flying
sparks, 2o 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 eseape, 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,

I“\‘I



154 LOAM MOULDING,

CASTING ANVIL BLOCKS.

UxpousTepLY the heaviest castings ever made have been
for anvil blocks, One casting for this purpose, made in
Russia, weighed 600 tons, while in this country one has been
made weighing 160 tons,

The cut represents different ways of moulding anvil
blocks. The main point to be considered in making such
a class of casting is to have good, solid, ground bearings and
a strong bottom plate, s0 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,

The heavier the mass of iron the thicker should be the
under brick-work. A body of metal that will keep in a
liquid state for 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 conrze of brick,
until there are six or seven courses, which should be suflicient
for any easting. For very heavy casting the bricks that are
used to form the face of the mould should be good, first-class
fire-bricks of a soft quality. For the bottom part of the
mould it is better to have at least two courses of fire-brick.

It is better to nse an iron curb when ramming around the
sides of such monlds, than to depend altogether on an earth
or brick pit.

For bolting together heavy anvil moulds strong binders
should be placed under the bottom plate, as shown at XX,
and similar binders shonld be placed over the top of the
mould. To bind the mould, having large surface plates, with
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bolts through the handle of the plates, as shown at 2P, is
not a very practical plan, as it gives the center of both plates
a chance to spring.

Sometimes there is an iron eross used over the top plate,
and, by having the lower plate handles project out far enough,
glings or chains are hung down from the croes, and when
hitched to the lower plate handles the cross is hoisted up
until the slings or chains have a strain on them, Then
blocking is wedged between the cross and upper plate, by
which means the mould is held together without bolts,

The foundation plates for building such moulds upon 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 eommon plan of making ordinary anvil Dlocks is
shown at the left-hand side of the eut. An 8" wall is built
up to within about 6" of where the pattern begins to extend
out, and, after a joint is partly formed, a center-plate or
ring B is bedded on and a parting made ; then the balance
of the mould iz bricked up. The reason for using the
center-plate is to save the work and the drying of a thick
wall, which must be built if this plate is not used, and also
to part the mould, and thus afford a better opportunity to
finish the bottom portion.

Another plan is to build only the straight portion 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
of the wooden pattern, az shown at 17; then ram up the
balance of the mould with green sand,  After the pattern is
drawn and the green sand portion of the mould finished, the
mould can be covered with a loam plate or o 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
gometimes adapted to save labor and time,

Bometimes anvil blocks arve cast open, that is, without
having any covering or cope on them, and sometimes there
are heavy anvil blocks cast at blast furnaces. The mould
will be made in loam in the floor, and there dried, and after
it is dried the outside of the mould is rammed up. When
all is ready the anvil block is cast, there being no cover or
cope over the top of it.

For casting anvil bloeks wanted in a hurry, time could be
gaved by making a loamed plate and having it dried by a
fire underneath, then set this plate on a level bed down in
the hole. The pattern could be set on this loamed plate,
and then the entire height of the anvil block rammed up
with green sand; that is, providing the sand iz good
enough, By this meanz the bottom would be formed with
loum 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
years ago. This core was put in for the purpose of giving a
large base with little metal. At least I think that was the
TEASO0TL.

Another thing sometimes practiced in the casting of anvil
blocks is to make some holes about 11" diameter through
the brick-work, and before ramming up the mould place in
bars of 11" round or square wrought iron, as shown at H.
Bearing on the lower rods, pig iron is piled and wedged down
hy the top bars so as to keep the pigs from floating. This
pig iron is placed in the center of the mounld to assist in the
cooling of the hot metal. The advantage of this can, I
think, be readily seen. It is best to have the pig iron that
is to be placed in the mould thrown into the cupola just be-
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fore the bottom drops, so as to have all the rust burnt off
from it before it is placed in the mould, In the dove-tailed
core, IV, can be seen two holes, In a corresponding section
of the sides of the mould there are also holes made larger
than those in the core.  When the core i set into its print
and placed right, rods are passed through the core from one
gide of the mould to the other, and then the rods are
wedged down by filling up the holes in the mould or brick-
work with pieces of brick and stiff loam,

This iz a safe plan for holding down the core, and is far
better than driving nails into the mould at the ends of the
core, BF showe the bottom pouring gates, through which
the mould should be more than half filled before any iron
iz allowed to go in through the top pouring gates ..

The faster such moulds are filled 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 patterns for such castings should be split, or made
in two sections, the piece ¥ being the top section. By
being so divided it will give the moulder a better chance to
make his casting.

A mnice smooth ekin on such massive castings is very
geldom obtained, and some moulders will say that it cannot
be done because of the large body of iron staying in aliquid
state so long, It is, however, chiefly becanse the loam mix-
ture and blacking is not as it should be, rather than because
of the heavy body of liquid iron.
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SWEEPING AN OCTAGONAL LOAM MOULD.

TaE sweeping of loam moulds that are not eylindrical or
round in form calls for an entire change in the manner of
operating, and often the moulder’s skill is tested in trying
to invent some rigging that will work well. There are
two or three ways to mould any casting, and that plan
ghould be adopted that will cause the least risk of losing the
easting. The plan adopted by one moulder might not be
used by another, each one secing different ways of hand-
ling the job so as to insure its safety or to do it quickly.
When speed and safety are considered and combined, it will
gometimes require the highest mechanieal ability and judg-
ment to make them work together successfully, and to tell
whether the moulder has adopted the hest plan for mould-
ing an intricate piece requires the judgment of a thoroughly
practical moulder.

It 15 a question 1f there is not more pattern-making done
for loam moulding than is neceg=ary. This statement is not
made to deprive the pattern-maker of work, but to intimate
that the less pattern-making there is done for loam work
the better it is for the mould and casting. When there is a
pattern used, and it is drawn out of the mould, the surface
of the mould presents an uneven face, full of hollows. This
is caused by bricks being laid on top of others, under which
the mud is not yet dry. If the loam between the pattern
and brick is set, and cemented to the brick, when the top
brick is rubbed and laid on, it sometimes presses the under
one back, and, the loam sticking to if, leaves the hollows as
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stated. In some cases the loam, not being set, will stick to
the pattern, and when the brick is pressed back there will
be sometimes a cavity Jeft Letween the loam and brick, and
when the pressure of the melted iron comes on it, it may
press it back so as to cause a swell on the casting ; or,
should the air or gas confined in this cavity not find eseape
through the joints or brick, it will pass through the loam,
or face of the monld, into the liqguid iron, and eause a scah
on the casting. The only remedy for thiz is for the moulder
to use the mud as stiff as the job will allow, and lay on the
bricks with care, and be sure they are properly pressed
up.

When working without a pattern this care need not be
taken, nor time lost.  Allowing there are no risks from the
above canses, there are still other objections to the whole
pattern, one of which is the extra work involved in finishing
a mould with loam built against wood. The wood must be
rubbed over with vil to keep the loam from sticking to it,
and with the best of oil some of the loam will stick to the
pattern, causing the face of the mould to be started and
leaving thin flakes of loam hanging to the surface of the
mould.  Or perhaps the pattern, although well soaked in
water hefore using, will expand so that some joints or por-
tions of it will projeet beyond the general surface ; and when
the pattern is drawn, it will start and pull down the loam.
In finishing such monlds, if the oil is not all washed from
the face of the mould, the loam put on to fill up the hollows
will not anite well, and will be liable 1o seab the casting, or
the blacking will not held fast to the mould when it is
poured, thereby eausing blacking seabs, which are very
aggravating to the eve, and are go thin that, if chipped off,
the white spots will look worse than the scab, if left on, and
what to do with them is sometimes quite annoying. When
loam is rubbed 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 dircction, 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 rcliable
manner, and with the sweep and fine loam he can make the
face of the mould so smooth as to require little or no finish-
ing with tools, which saves labor ; and not only that; but
too much sleeking with tools iz ofttimes a canse of =cabs on
castings,

The octagonal cuts shown are the top and bottom view of
a gteel ingot mould, the elevation of which shows the length
and thickness. The engravings show also the way it was
moulded.

Cuast iron ingot moulds for standard steel ingois, 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
a helper will make four or five of in one day. The ingot
mould shown in engraving took over one week to make. It
was made to cast a steel ingot for a large shaft, and may
never be nsed again, It was made with the least expense of
pattern-making and rigging possible, and scems appropriate
for illustrating sweeping that cinnot be done by the or-
dinary means ; also for showing a plan of gating and run-
ning that can be nsed for other castings with good advan-
tage. This casting being over nine feet long, and smaller
at the top than at the bottom, it would not answer to drop
the metal from the top, as in falling it wonld strike and cut
the slanting surface of the core, and cause the casting to be
gxabby, which would eondemn it. The inside of these cast-
ings must be smoother and more regular than most other
castings I know of. If a eylinder has a clean scab inside, it
ran be bored out, but if an ingot mould has a sealy, or even
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a swell, on the inside of it, it is taken to the drop to be
broken up. After the steel poured into an ingot mould is
sct, the mould is hoeisted off the ingot by two staples, one
of which is shown at P, and should there be a swell or
scab on the inside surface of the mould, it would prevent
the steel ingot from coming out of the mould. Should the
geabs or swells be chipped off, the broken skin of the irom
would allow the hot steel to eat into it and unite the steel
and iron,

The length of this casting being o great, it would not be
gafe to have run it all from the bottom gates, as the iron
would be dull before it reached the top, causing the casting
to be cold shut, which would also condemn it. When
moulding it, we made a runncr a little above the middle,
ag shown, so that when the metal running into the mould
at the bottom runmer came up to the top runner, we could
sce it by looking down the large riser D, at which point we
lifted the iron plug W, and the hot, clean iron then ran into
the mould through the top runner. Should this iron have
run into the mould before the iron from the lower runner
reached this point, the top iron would have run against the
face of the mould, and probably have cut or scabbed the
mould ; whereas the top iron, 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
elight.

The cut 1 shows a plan 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
set one on top of the other as the mould was rammed up.
The lower gate and runner were made larger than the upper
ones, on acconnt of more iron having to be run in and be
foreed up to the top.
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When a casting is poured from the hottom i it requires a
lurger runmer than if poured from the top, as the more a
mould fills up the slower the iron goes in. The iron may
vise very fast on the start, and, before o high mould is filled

to the top, go in so slowly as to cause the casting to be cold
shut.

When moulding this ingot casting, an octagonal frame,
X, X, the same size and form as the bottom of the casting,
was used as a guide in building the foundation and bevel-
ing joint for the outside to he guided off and on by, and
when the bricks were luid high enough to admit of placing
a runner under the mould, as shown at 1f, M, a sweep was
fastencd on the spindle, and a level bed of loam was swept
up, and the frame .Y, .Y, laid on it and centered. After this
the outside lifting ring S was put on, bricks built up level
with the frame Y, X, and the wooden plate £ 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 par-
allel 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
spindle, and the outside bricks were laid.  About every two
feet loam was rubbed on and swept off with the long strike,
or wooden straight-edge 17, the bottom of which has fora
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
luying the bricks. After the outside was built and hoisted
off, the spindle was set back, and the core was built ina
golid, reliable manner.  Iad this core been a round one, an
8" wall would have been strong enongh to resist the pressure
for the lower two feet, and the rest of the way a 4" wall
would have held it. The pressure of iron on a round
core is the same as the pressure on a stone or brick arch.
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If it iz built right, the more pressure the greater the resist-
ance. DBut to attempt to build a flat swface 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
into the oven, it was parted as shown. The outside was
parted lower 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
woulil condemn the easting. The top scction of the core is
lifted by two hooks H, and the bottom section with the
foundation plate. The arm .1 is for holding the top of
the spindle steady, and 1" is an iren block bedded in the
floor, and having a scat to hold and center the bottom
of the epindle,

The cope 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
ghown at 2, 3, 4, and 5, thus making a skeleton pattern with
which to build up the center core first, by using the hand
sweep £ between the upright frames, for a guide in laying
the bricks and putting on the coarse loam. To finish the
core with fine loam a long straight-cdge 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
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thickness surface, and with the center core holted down to
the bottom plate, hoist off the outside.

Should the question be asked which is the best plan hy
which to make a good casting in the least time, I should
answer that the plan 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 is as important a process to
the loam moulder as it is 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
go as to stand the pressure of the iron when poured into a
mould, and also to hold together moulds and prevent them
from eracking open when moved or hoisted with the crane,
is a feature in laying bricks that a moulder must be partic-
ular to do well. I have often seen loam moulds crack open,
from no other cause than the failure of the moulder to break
joints when building up his brick-work, The euts } and
& show the way brick-work looks when carefully built and
when carelessly built. & shows all of the joints broken, or the
bricks laid as they should be, while 1 shows the reverse.
Some might say they could not break joints because they
had not enough whole bricks to work with. This in some
cases may be true enongh ; but is it not also trne that there
are many bricks broken unnecessarily 7 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 whole bricks, to save the labor of stonp-
ing down and picking up pieces. In any pile of brick that
have been used once, there are plenty of sizes and forms to
be found without breaking up whole ones to make them,
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The time lost looking for every little piece of brick might be
urged, and of course there is time lost, and the mould con-
strueting may be delayed by stopping to look for pieces ; but
in building the next moulds out of the same pile of bricks
it will not take the mounlder or helper so long to look for the
whole bricks he should have to build the monld in a reliable
manner as if the pile was filled with the broken pieces ; and
it takes as long to lay a half of a brick as it does a whole
one.

A loam moulder should be as caveful of keeping his bricks
whole and in good shape as a green sand moulder should
be to keep good flasks in order to make reliable moulds and
good custings,

A loam moulder that takes pride in having his bricks keep
as whole as possible, will train his helpers so that they can
have ready for him what sizes and pieces of brick he may
require as he goes along, and any ene breaking a whole brick
not called for should receive a reprimand from him. When
building some loam moulds it is as essential to have halves
and pieczs 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 ;
the inside bricks that the loam is rubbed on to make its
surface smooth, iz built with the halves and pieces of bricks,
and the outzide iz entirely built of whole bricks, care being
taken that all joints are broken evenly ; on the top of every 6
or 4 courses of the two 4-inch walls there is built one row
of headers of whole bricks, asz shown at Nos. 1, 2, and 3.

In Imilding & mould after this plan, it ean be carried op
in most cases as high as 5 or 7 feet withont 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
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few whole bricks had been used to build the monld with.
If a core was being built up with an 8-inch wall, the order
of the half and whaole bricks should then be reversed from
that shown in the cut, so as to bring the halves and picces
to the part of the mould that forms the shape of casting.

There are two reasons for having the picees of bricks next
the surface of the 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 neccessary it
is to build this part with halves and pieces. The second is,
that halves and picces allow more joints than whole bricks,
and thus afford more openings for the gases and air con-
fined in the loam to escape throngh.

When bricks are built for thick or thin casting, there
should be a difference made regarding the openness of the
joints, the thinner the castings the more open they should
be, g0 as to allow the gases and air in the loam to escape as
quickly as possible, in order to prevent that cold shot and
rough gkin that some thin castings have, which is more fully
cxplained in the article entitled MixTures oF Loaw.

The joints of bricks arc in fact best when made open in
almost all classes of work, whenever it can be done without
danger of having cores bursting or swelling on casting.

There are ways that joints can be built open, and still
reliable ; one is, after a layer or course of bricks is laid, to
pack well all the joints with the mud that you use for laying
the bricks with. ‘

The way to tic or build a square or corners of a mould i3
shown by the cut 2, and outside corners like these require
more cantion when building thun 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 H shows the reason why some castings have been lost
by the core giving way at the bottom of the mould, or at a
point where the pressure of the melted iron found a weakness
in the brick wall, The bricks were laid in this case withont
any regard to breaking joints either on inside or outside
cores, and whole bricks were laid at random, sometimes
going half-way around the outside, and in the next course the
whole ones would be used to complete or make a part of the
inside cirele ; while combined with this unskillful and un-
gystematical 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 used
the whole bricks he bad laid at random, for building up the
inside courses, and kept all the halves and pieces for the
outside courses, and packed between all the joints solidly,
lie would not have had his core burst in when the pressure
of iron came on it.

The cut .1 shows the way that a easting appeared made
with an 8"-wall, at the bottom portion .Y, and from which 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 cove been built
with halves and pieces ; but it so happened that it was built
with a new bateh 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
pressure was not suficient to squecze the core in, 11" shows
the way the casting would have looked had the core been
corvectly built by having all the joints well packed ; and as
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this casting shown was an actual occurrence, I could not
think of anything better to show the results of improper
brick building, and to prove that in this, asin everything a
moulder has to do in order to make a good casting, there is
a right and a wrong way of working.
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VENTING LOAM AND DRY SAND MOULDS.

Loax or dry sand moulds require that some parts be
vented more than others. There are often castings made in
moulds that are never vented in any shape or manner. This
is no proof that everything can be cast in loam or dry sand
moulds without venting. There is not nearly the percentage
of venting required for dried moulds as for green. In green
gand moulds there iz steam to contend with, which is not
found in thoroughly dried moulds. A plain dry sand mould
having 8" of sand between the pattern and flask would be
cast with less danger of its scabbing, if not vented, than if
there was only 27 of sand. A good body of sand in a flask
allows the surface gases (and steam, if any) to have a chance
to confine themselves in the intevior body of the sand ; and
when there are no holes or openings in the flask, it will re-
main there, for there is room enongh to hold the gases, and
their pressure will be insufficient to force them through the
face of the mounld, But when there iz not sufficient of
sand to hold the pressure of the gas, it will obtain relief by
coming to the face of the mould, and pass up through
the liguid ivon, causing scabs on a casting, so that as ihe
body of sand increases the pressure of the gases decreases ;
that iz, when there is no allowance made for gases to es-
cape by venting the moulds or by the flasks having holes
in them ; also, conversely, where there is the least body of
sand the more venting will be required, As a pgeneral
thing, plain castings can be made in dry sand without being
vented, when the flasks are in sections or jointed together,
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as joints or sections leave openings through which some of
the gases can escape.

It is only in that portion of the surface of a mould which
becomes heated to a high temperature that gases are formed
or created.  The surface of a loam mould has in many cases
a better chanee to be relieved of its gases than an unvented
dry sand mould, on account of the openings or space exist-
ing between the joints and courses of bricks. A rod or stick
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
DOre Porous,

When building up brick-work for loam moulds, the joints
cun be left open more or less, so as to allow the surface
gases to escape backwards freely. Oftentimes it is neces-
sary to have brick-work built very solid, so that the pressure
of the iron when poured will not burst in or out the brick-
work or cause the casting toswell. There are different means
used by the various shops to accomplish this, and still pro-
vide a way wherchy the gases can escape. Some will use
gtraw Dbetween the layers or courscs of bricks, and others
will build their brick-work very open, and fill up between
all joints with cinders, rammed in solidly, using a file or
thin piece of iron to ram with. Again, some keep a suffi-
cient thickness of mud between the courses or layers of
bricks, and then vent between. the courses of bricks with as
large a vent wire as will possibly go between them ; while
again, there are shops that will apparently build up their
brick-work without the use of vent wires, straw, or cindera
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-
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pactly fill up half the thickness of the joints with mud, and
the upper opening with cinders. Hound loam cores, such
as are used for forming the inside of cylinders, ete., are a
clasz of building that must be the most solid ; and the reason
that such cores will stand closer building with less venting
than the outside portion of the mould is, the core brick-
work is not rammed up with moulding sand like the outside
part of the mould, and the brick-work being exposed, the
gascs can escape more freely ; the morve open the joints, al-
though compactly filled up with mud, the better chance for
the gas to escape, sinee the mud used between the joints can
be made of an open mixture, so as to be far more porous than
the bricks used. Hard bricks should never be used to build
up the face of a mould, on account of not allowing as free
a passage of moisture and gases ihrough them as a good
soft brick. A good loam moulder understands what part of
his mould re juires to be vented, and also what parts will
receive no damage if not vented. It is the same when vent-
ing loam moulds as with green sand moulds ; flat, horizontal
gurfaces, corners, projections, and flanges require to be
vented, while plain 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, projec-
tions, corners, ete., in loam moulds, the use of straw, rods,
or pieces of ropes or strings built in with the loam and
brick-work, are gencrally used. When ramming up a loam
mould to be cast, vods or sticks are laid about every
two feet apart, against the brick-work, and when there is a
flange, or any part of the mould that requires to have the
vent tuken off from it, cinders are conneceted from them
to the upright vent rods. Should the vents e any special
core vents, or ones that would be apt to make trouble if
they get smothered, it is a good plan to cover the cinders
with some paper, so as to keep loose sand from mizing in
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with them. For the plain parts of a mould, 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 ghounld be connected with the npright rods
or vent sticks.  Although venting loam moulds is looked
upon as a small part of the work, it must be done with in-
telligence and understanding,
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MOULDING ROLLS AND MAKING ROLL
FLASKS.

Rorrs for rolling mills are often contracted for by
foundries that never have had any experience in their
manufacture, and their success will depend upon the work-
man’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, There
are hardly two firms that will be satisfied with the same
grade of iron.

Ishall never forget the situation in which I was onee
placed trying to please two masters. One of these was the
superintendent of the mills, and the other was the roll-
turner, who had the turning of the rolls by contract. The
turner, to a great extent, had his say as to what foundry
should make the castings, and to get the work it was neces-
gary to have the castings soft cnough to suit him. Oceasion-
ally the superintendent would give usa call, and want to
know how it was that the rolls could not be made harder so
as to wear longer, and give us to understand that when So-
and-So made them they lasted a great deal longer. Our only
answer would be that we supposed they were all right, as
the roll-turner had not said anything against them ; then
for a while the rolls would be made harder until the turner
would commence to growl again.

As a general thing the purchasers of roll castings like to
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have them as hard as they can be without having the edges
or corners chilled.

About the first thing required in starting to make roll
castings is to have a flask to mould them in. The siyle or
shape of the flask will depend upon the way that they are
to be moulded. The old style of moulding such castings,
and one that a great many shops yet follow, is to have a full
pattern for every shaped roll wanted. To make such pat-
terns costs much time and labor, and a large warchouse in
which to sleve them away.

I am an advocate of the moure modern plan of making rolls
by sweeping them up. The cut shown is a flask intended
for that purpose. I have seen many different kinds of flasks
for such jobs, but the one shown has, I think, many good
featurcs.  There is one point especially that I elaim should
be provided for in such flasks in order to make good, smooth
castings, frec from seabs, and that is to have plenty of vent
holes cast in the flask, whereby any gas or steam is allowed
to escape.  As a rule, there iz no allowance made for gas or
steam to escape, and if you should a:k the moulder that
designed the flask why it was so made, he would tell you
that it was for a dry sasd mould, and therefore it did not
require any vents. '

In the end of the flask shown will be seen 13 one-inch
vent holes, and the same in the cross bar.  When making
the roll long, " or 4" rods are inserted so as to run the
entire length of the flask. When the mould is ready to be
blackened the rods should be taken cut. With this system
of venting, when everything is done as it should be, you can
rely on having & good casting free from scabs.  Such vents
also greatly aid in the drying of the mould. One trouble
often experienced in making such ecastings is having to pro-
vide for making large and small castings in the same
flask,
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When the casting is small there is generally a heavy body
of sand that the bars do not assist in holding in, when the
cope is rolled over, and this hanging sand is lable to drop
out. Again, the bars having been first made right for the
medium-sized castings, the first 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 chipped out,

A good way to get over this difficulty iz to make the bars
g0 that as large a casting as should be made in the flask can
be admitted between them, and then, when a sweep or
pattern comes along that is so small in diameter as to en-
danger the dropping of the cope, false bars, as shown, can
have pins P, P, inserted and wedged in the cross-bar holes
H, H. This plan will, I think, be secn to be a better one
than driving in a lot of rods or gaggers to hold the hanging
gand, as is usually done,

Another point that may be noticed is the plan here shown
of nging loose plates instead of a large, clumsy back plate,
and a lot of bolis or clamps.  OF courze a back plate would
help to make a flask stiffer, and in the case of making extra
heavy rolls, I would recommend its use, but for rolls
weighing from three up to eight toms, the loose plates are
gafe.

Sometimes roll flasks are made with the bars, sides, and
ends all in onc piece.  This plan I do not approve of, as it
not only costs more to make the pattern ; but when a flask
is thus made, there is more or less danger of its cracking,
and when there iz a serious break, the whole half flask has,
generally, to be broken up and a new one made. When a
roll flask is made in sections and bolted together, there is
only one side, one end, and one bar pattern required, and a
flask thus constructed can be made longer or wider at any
time if so desired. Should any parts crack, they can be
readily replaced. The handles generally used for this class
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of flasks are cast iron, and, in order to be strong enough,
they often look very clumsy or out of proportion. Trun-
nions are sometimez cast on the ends of the flusk to roll
them over by. In the eut there are only two of the four
handles shown.

About the first part of a'flask that gets broken through
usage is the flanges, and often castings have been lost from
the flange breaking when the mould was being poured. At
E and B, B, B, is shown a reliable plan for constructing
flanges so as to stand the repeated strains they are subjected
to. Y, ¥ are brackets that give strength to the flanges,
while B, B, B, being level with the rest of the planed joint
when the two parts of the flack come together, will prevent
any straining or springing of the flanges when the bolts or
clamps are used to hold the two parts together. The space
of one half-inch, as shown at ., is to leave room to pack
gand or loam between the joints to prevent any running out,
Such flasks, after being used a fow 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 them will soon
make it necessary to pack them.

To fasten the two parts together one shop will use bolts,
while another will use elamps.  Either way will answer the
purpose. A holted flask is safer than a clamped one, the
only objection 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 be seen measurements for the mak-
ing of cast or wrought clamps, such as are used for or-
dinary roll flasks, Wronght iron clamps are safer than
those made of cast iron. A flask should have more bolts or
clamps on the end that is cast down than on the upper end,
because there is more strain on the lower end. In sucha
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flask as shown, the bolts or clamps ghould average 6" apart
at the lower end, and 8" at the upper end.

When possible, it is best to have four or six bolts put in
to assist the clamps. T have seen flasks, when the ping were
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 canse
the two parts to shift. Clamps should never be all wedged
in the same direction. Each alternate one should be wedged
the reverse way.

When fitting together a flask for sweeping up rolls, the
joints, if not planed, should be chipped =0 as to fit closely
together ; then the three or four pin-holes should be drilled,
and the end bearing, 1), bored out,  The spindle holder, .Y,
should be accurately fitted with set serews before the flask is
taken apart.

I onee worked in a shop where the monlders did not use
any pins to close the flask by. They would use the bearing,
W, for a guide to close the lower end by, and for the upper
end pass the arm through the riser head, and feel the joints
of the mould. If not right, 2 man on cach side of the
flask, having a sharp flat bar could easily move the flask
as wanted. Iron wedges are placed between the iron joints
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
place.

The cut in which the handle is shown iz for illustrating
the process of sweeping up a roll, £ showing an end view—
the spindle shown is a tube with solid ends forged or cast
on to work on the end bearings.  The idea for thus making
it was to have it light to hundle.

Sometimes instead of having a journal turned in the spin-
dle, so as to keep it from working endways, as in the one
ghown, there are two collars fastened with set serews to the
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spindle, 80 as to have one on the inside and one on the out-
side of the lower end of the spindle bearing.

In sweeping up rolls the zand is not all knocked out of
the flask when a casting 15 made, as is done when a full pat-
tern is used. After a casting is taken out of the flask only
the loose and burnt sand is taken out, or enough to allow
of from 2" 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 damp-
ness of the sand to make the mould solid enough.

This iz a plan that T do not approve of. I know from ex-
perience that a better ecasting can be made hy working the
dry sand but very little damper than green sand is generally
made. To have the mould solid, use a rammer instead of
the bare hands.  In order to have this, three or four inches
of fresh sand adhere to the old sand, there is a coat of thin
clay wash eprinkled over the surface of the old sand, and
then a ecoating of mud rubbed over that. On top of this
the tempered sand to form the mould with is shoveled m.

Sometimes instead of having sand between the bars the
gpace is packed in a reliable and solid manner with fire-
brick, and then every time a casting is taken out all the sand
iz removed, and the mud rubbed on the bare bricks, for
starting a new mould. This plan is a good one, where a
ghop has three or four different sizes of flasks to accommo-
date different diameters of custings ; but for a shop that has
only one flask I would not advise its adoption, as there
would be sure to come along some sweep that would require
nearly all the bricks to be cut out to admit it, which would
be sure to loosen the under bricks,

The sweep shown for moulding a roll has in it the square
and the half-diamond-shaped 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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rodded 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 mould
is made smooth by using two coats of loam, the last one be-
ing about as thick as buttermilk. The beveled cdge of the
hoard only iz used for the finishing coat, which should he
accomplished in once going around, and as quickly as pos-
gible ; that iz, the board or sweep should be turned slow and
steadily, but putting on the loam with a brush must be done
80 as to lose no time, The striking off of the joints is done
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 plates ean
be fastened on the wooden sweeps with screws, as shown
at K.

The templet shown is for a gnide to set cores by to form
the wobblers on the roll. At & D, and R iz shown the
plan generally adopted for the gating of such castings. &
shows the part of the roll to which the gate is attached, and
D and B show two different forms of gaies 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 keep it from being
lodged under the grooves,

Rolls are always cast vertically, and the hotter and faster
the iron can be poured in, the cleaner will the casting be
when turned up. The roll flask, and also the iron casing rig-
ging shown on p. 217, was made by Mr. William Fitzsimons,
of Cleveland, Ohio, a skillful moulder, and one having large
experience,
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THE SURFACE OF A LOAM MOULD.

To have 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 finished up properly. Loam in some foundries is mixed up
in mills which are made by taking a large flat boltom iron
pan, from 4' to 8’ in diameter, and placing a similar pan over
it ; and in these pans ave two heavy grindstonez. The pans are
s0 made that they revolve the stones as they revolve, and the
loam mixtures arve 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 irvon, the loam heing on a wooden
or iron bench. Of these two plans the mill is by far
the hest, in fact some shops would never think of uvsing
a loam unless so mixed. The different mixtures of loam
used are many, most every shop having a different mixture.
In some places a natural loam can be obtained—Dbut this
is rare ; most shops have to make their loam of different
proportions of sharp and loam sands. There are cer-
tain eonditions or qualities that should exist in all loam
mixtures alike. If a loam mixture which produces good
castings in any other foreign foundry were brought to your
ghop to be used, and was handled in the same manner, it
would be your own fault if you counld not turn out as good
castings as the foundry from which the loam came. A good
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practical loam moulder ean tell by feeling of loam when
mixed if it will work well or not. A sharp sand is used to
regulate the loam sand. The more clayey or loamy the loam
gand is, the more sharp sand must be mixed in with it,
until the practical moulder is satisfied with its consistency.
A simple way to try a new loam mixture is to take a
Inmp of it, after it iz well dried, and immerse it in a ladle
of iron. If the iron boils after the first bubble, the mix-
ture is generally too close or clayev. Loam should be of a
porous, but firm mnature ; if it is too porous, on the other
hand, the mixture will ecrumble to picces 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 thick-
ness. A loam that is strong enough for a casting four inches
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 elayey; the thick-
ness for loam put on bricks, to form the surface of a mould,
ghould 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 2"
up te §' for plain surfaces of moulds; but for pockets,
corners, and flanges, ete., loam should be no less than 1" in
thickness, Burnt or hard bricks shonld 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
seab,  Moulders very often use what is called loam bricks, or
cakes, instead of using the common ordinary bricks. The
loam bricks are used on the principle of fhe thicker the body
of Ioam, the befter chance for the guas fo escape, and thus
cause the iron to lay more kindly against a mould’s surface.
To make loam bricks, use a loam as coarse as that used
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for rubbing on the surfuce of the mould, and have a wooden
frame made for whatever shaped bricks or cakes are wanted.
Then et it out on ciled iron plate ; fill up the frame with the
loam, having it mixed as stiff as will work easily. After the
plate is full, the soft bricks are 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 openest, and to finish up or form the face of a
mould use finer. DBefore the fine finishing eoat is put on,
the face of the mould should be swept up as full as possible
with the open loam, as the least amount 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 assoon as the rongh coat becomes stiff enough to
hold the finishing loam, and have one or two revolutions of
the sweep to make a finished face, When the first or rough
coat iz allowed to become hard or air dried before the finish-
ing coat iz put on, it will not unite or cement as well as if it
iz put on having the rough coat as above described.

There are two ways practiced in making finishing loam
mixtures ; one is to use the mixture as for the rough loam,
and have it put through a fine No. 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 elayey, and it is better, if possible, to obtain a fin-
ishing loam mixture, whereby the face of the mould can be
made smooth enough to receive the blacking without the
usze of tools, as the lesz slecking done, the lesz liable a
mould iz to be scabbed. This only refers to swept por-
tions of a monld ; for other parts that patterns are unsed
for, there is more or less sleeking done with tools, that can-
not be avoided.
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SWEEPS AND SPINDLES.

SWEEPING green and dry sand or loam moulds is a branch
of the moulder’s trade that in general ealls for higher
mechanical qualifications than making castings from a full
pattern. Sweeping or bedding in is not extensively doue in
other than jobbing or machine-shop foundries, hence only
a comparatively few moulders are acquainted with the pro-
cesses ; but since the practice is becoming more common
from year to year moulders will be required in the future to
give more attention to this part of the trade,

In the cut 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
collare fastened to the spindle with set screws. The
sweep revolves around, and the spindle remains stationary.
The tapering end of the spindle is set into the casting H,
the outside diameter of which can be from 4" upto 8°, This
casting shonld be turned mp 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
point up or down onit. This casting is bolted to a plate
from four to six feet diameter, and the plate is laid level on
a solid floor, The loam plate is then set on top of the
spindle-holder #. 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, £.
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, there is no danger of the loam
plate being overbalanced. Another plan, which would in
many cases be better than to bore out this double flanged
casting the size of the spindle az shown, would be to cast a
hole in it about one inch larger than the size of the spindle,
and by having three set screws near the bottom, the top
could he fastened with pry wedges. By this plan there
would be a better chance to regulate and level loam plates,
and also it admits of the spindle being put in and removed
more casily.

Before setting this loam plate on the standard J, 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 ubsorb
the moisture of the loam used to finish it up with when the
plates or bottom iz swept up as shown,

When this spindle-holder or standard is used it is generally
for alarge core that has little or no bearing on the hoitom of
the mould, but has to be supported from the fop as in the
cut. The top 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 sweeping
to make it have a true face after it is placed.

After this plate is bolted with four bolts, one only of
which is seen, there is a row or two of bricks, P, built
avound on top, and a sweep forms a straight face the same
diameter as the one swept on the outside or cheek 11, 50 that
when the core is lowered down into the mould, a short
straight-edge placed against the parallel faces P and W,
will center the core in the mould.

The staples E, E, and A are for hitching the chains to
hoist the core by, The top staples, of which there are four,
are the best to hoist by, but should the mounld or core be less
in height, the lower staples can be used. When the core is
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finished and hoisted up from the standard A, the hole that
it leaves in the bottom is filled up and made level with bricks
and loam, a piece of plate iron having been first wedged inup
against the spindle hole,so that the pressure of the melted iron
cannot burst through the bottom when the mould is poured.

When setting this core on the carriage, the bottom is
lowered down on a flat plate having on it a bed of dry sand
for the bottom to rest on,

For other elasses of work, where all the bottom is not
wanted, a false ring or spider having a hub 6" long with a
hole bored equal to the outside diameter of H, with an inside
flange which is for resting on the top of H, could often be
usged to a good advantage as a supporter for loam rings, ete.

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
it is now often done: by the plan as shown the bottom
conld be cast down, if desired.

To form a riser head on a eylinder when this plan is used,
the top flange is bricked over and the straight part of the
cylinder carried up as high as wanted. When making a
cylinder this way the outside should be cheeked off, and when
the cores are set in and fastened, the center core is lowered
in. A man with a lamp underneath can guide and see that
the center core does not touch any of the port cores. Then
the whole mould is set on the bottom by hoisting it by the
four check handles, one of which is shown at 70 This 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.

The cuts I and K show two styles of arms. R is a style
that can be worked tight or loose.  When tightened on the
spindle by the set serew shown, the spindle must revolve
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but when there is a collar screwed to the spindle, as shown
at D, D, the arms are loose and ean revolve without turning
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 cut, there is very little frie-
tion, so that the spindle can be turned when sweeping very
easily.

The arm ¥ iz a very handy one to use on a spindle that
is made to revolve 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
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
long spindles steady, is an important detail that is very sel-
dom properly attended to, There are very few buildings
but that whenever a erane is turned around will move more
or less, and in zome ghops the loam moulder when sweeping
up a long mould has often to sit down and wait until a
erane can be turned back the same as when the first coat of
loam was swept on.  Arms or bracketz should not be
fastened to unstable buildings, but should be sccured to up-
right timbers sunk deep in the ground, and independent of
the building altogether. The board or sweep bolted to the
arm 2, is to show how arms should be made. There are
ghops that have arms made so that a sweep when bolted to
them will not have the working edge, &, 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
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and setting sweeps. 137 13" or 21" makes trouble for the
moulder as well as the pattern-maker, as it is apt to confuse.
Two inches diameter makes a handy spindle for ordinary
sweeping, and for fine work they should be mude of steel,
turned up true. The larger sizes of spindle arc often made
of wrought-iron tubes, or of hollow cast iron.

The spindle-holder for sweeping green sand moulds, that
has been shown so many times, but never explained, is a
flat plate about 24" diameter, and the tapering hole for the
gpindle to fit into is about 10 inches long. When casting
this, the tapering end turned on the spindle can be used for
a chill, being set in the open mould and the iron poured
around it. While hot the spindle is knocked out, and when
put in again, to use for sweeping, you can rely on having a
steady spindle.  The collars should be used on this spindle,
so that the arm and sweep can revolve without having the
gpindle turn,  This makes a very handy rigging for sweep-
ing green sand moulds, as the spindle seat or holder is light,
and ean be quickly set in any part of a foundry floor,

The tapering end of this spindle should always be well
oiled before it is set in, as otherwise the damp sand and
gteam are liable to rust it,

As the sweeping of green sand mould is generally done to
save pattern-making, the proprietor, as well us the moulder,
has the advantage over others when he can make a casting
with sweeps that others could not make without having a
full pattern to worl: with ; and in cities or places where com-
petition is active, a good knowledge of sweeping, in all its
branches, will be of value to the proprietor and moulder alike,
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MOULDING GEAR WHEELS IN DRY SAND
OR WITH CORES.

To have smooth, even teeth is a very important feature
in the manufacture of gear wheels, and the only reliable
way to make good teeth on large wheels is to have them
moulded in dry sand, or with cores. In almost any wheel
made in green sand the teeth will be larger than the pat-
tern, as the sand will yield more or less, depending on the
way it is rammed. Although there can be nice-looking
gear castings made in green sand, the same pattern moulded
in dry eand will make a casting that will run easier and
guicter, and wear longer. A variety of spur wheels could
have the arms and 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 and placed
on the oven carriage to be dried.  If there is not a full pat-
tern to monld the wheel by, a segment could be used the
same a3 is shown for sweeping up gear wheels in green sand.

The sand sghould be closer and tougher for ramming up a
spur wheel than for ramming or bedding in a bevel wheel ;
and should the same close sand be uscd for the bevel as for
the spur wheel, the teeth will be very liable to scab. Dry
sand in this respect 1= the same as green gand, as the sides,
or any part of a mould that the iron rises up against, will
stand harder ramming, and will require less venting than
the bottom, or any part that the iron lays over, or on the
top of. It isa good thing that this law or principle is as it
is; for if the sides had to be rammed as soft, and the sand

]
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left as open, as is required to keep the bottom or flat sur-
faces from scabbing, the side of some moulds would fall
down, or cause a deal of extra rod-staying and other precau-
tions to make them stand.

A 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 blacking on them. In blacking teeth
the blacking should not be thick, and, if a swab is used
in order to quicken the operation, it should only be used
for the first coat, and a camel’s-hair brush substituted for the
second and third coats, To make 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 blacking on it, and then attempts to
finish or patch the teeth by the use of tools, will make a
very poor job. Teeth should be blacked 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 zand or loam
alike, for the reason that they have different grades of sand
to deal with. A suitable mixture of open and close sand to
form a loam, or dry sand, that will stand the fall and wash
of the iron without scabbing, is generally arrived at by ex-
perience, although there are ways of telling whether new
mixtures will work right, which is discussed in other parts
of this book. Take any dry sand-facing mixture that works
all right on ordinary castings, and mix it a little closer;
put in one part of sca coal, coke, or blacking, with from
twelve to twenty parts of sand, and it will help to make the
gand peel, assist in making smooth tecth, and give them a
good color,

This cut shows a good plan for making gear wheels with-
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out a pattern, the teeth being formed from cores made in
the core box, as shown. In the box is seen the cast-iron
core frame, rods, lifting hooks, and spike nails for holding
the teeth. The face of the box .\ is made to be taken off,
to allow of drawing the remainder of the box without break-
ing the core. There is a shrouding on the top and bottom
of the teeth, which is formed in the same box.

There iz a tooth sometimes used in gearing that is the
largest at the piteh line, so that it cannot be drawn out of
the sand flatways like the one shown. For such teeth the core
box has to be arranged so thut the teeth can be drawn out
endways before the core Lox is drawn off ; and to form the
top shrouding there will have to be separate flat cores made.

The arms of the wheel shown in the cut were made or
formed of corcs 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
center of the arms. In moulding or forming this wheel,
strike off a green sand level bed, and if the cope is a wooden
one that needs ganging, make the level bed hurd, ram the
cope up on it, soften it up again and finish it ready for
setting on the cores.  Then, with the sweeping board at-
tached to an upright epindle, strike 8 mark around on the
bed the diameter of the inside of the teeth ; raise up the
eweep 80 as to clear the top of the cores, after which set
around the teeth cores, using the sand mark for a guide.
When these are all set in their places, serew a strip of
wood on the sweep that will come down and clear the inside
of the teeth. In sweeping around with this yon can see
whether the cores are exactly true or not. There are two
things that will have to be watched closely in sctting the
teeth cores.  The first is to have the cores set in a true
cirele, and the second is to have the teeth where the
cores join together the same size as otherwheres, in doing
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which a pair of calipers are useful. It takes time and pa-
tience to get the cores to come exactly right, and they may
require to be moved several times to get them so. The
circle may be right and one of the joints wrong, to remedy
which the circle must be made smaller or larger.

In making the core box there are two ways of splitting
the tooth, as shown at 2t and . D iz the best way to make
the cores, and M the easiest to get at the joints of the cores
when seb in the mould for the purpose of blacking and
drying ; which should be so nicely done as not to show in
the casting in the least degree.

After the inside joints are daubed, cloge or daub up the
outside joints with mud ; ram up the space between the
bank and the outside of the teeth cores with sand, so as to
keep the cores from being forced out of their places when
the iron is poured into the mould. The level bed for set-
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 the cores have been moved. If they are all right, take
out the spindle and sweep, and seb the center core in
the print formed by the sweep. After this is done, set in
the arm cores, dividing them with pieces of wood—two for
the arms and two for the rim. When all is right, put on the
cope, and secure the arm core vents before pouring,
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MAKING RETURN, ELBOW, BRANCH, AND
T-PIPE CORE ARBORS.

Tue making of crooked pipe castings is generally expen-
sive compared with the cost of making straight pipes, the
principal feature that inereases the cost being the cores.
The lower eut represents the making of a core for hot blast
return pipes, the plan being that of Homer Hamilton, of
the firm of William Todd & Co., Youngstown, Ohio, to
whom I am indebted for permission to illustrate it. The
old plan of making these cores was to make them in halves
and paste them together, the halves being made in a wooden
core box, or swept up on plates. Sometimes these cores
were made in two sections and butted together at £, When
get in the mould in whole, the core irons would usually con-
gist of wrought-iron rods, spliced so as to lap by each other
three or four feet, and to get them out of the casting re-
quired time, and a good deal of pulling and twisting. Some
ghops, for such jobs, would cast some light bars, one being
in each half, and break them to get them out of the
casting.

The core har shown iz all cast ivon. The straight lengths
are made ag at P, which shows the end view of the bar, and
also the core box having a core in it. The round holes
represented are the vents. The core bar at the rounded
end of the ent is also east iron, being made of short links
held together by having the projection X set into an open-
ing, or between two lugs, E, E, and the rivet passed through
and riveted. These links have also a guide, F, F, cast on
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them, so as to let the links bend inward as far as required.
If it were not for these, when the arbor was set as wanted,
on attempting to hoist it up the two sides would elose to-
gether,  For holding the other ends of the straight arbors
stiffly in place the arm Wis used. The holes are for the
vent rods to pass through when making the core.  This arm
is put on when the arbor is put together, and is not taken
off until the pipe is cast. The straight arbor on the right
is joined and fastened to the end link by two hooks and a
center-pin, The hooks and pins are attached to the straight

AN

arbor, detached views of which are shown at D and . At
D is 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 holted or riveted to. These hooks and pin fit
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 W taken off. The pipe casting is then hoisted up
and pounded with sledge hammers until the sand is nearly
all out, then the arbor on the right is given a turn in the
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proper direction when it
will drop out. With a lit-
tle more hammering the
links and straight arbor
that are connected will also
drop, the time and labor
not being one-third of that
required when wrought or
cast-iron rods are used.

In making this core, the
iron core box is first oiled
with cheap black oil, over
which a coat of thick
blacking is brushed on to
insure the core againsk
sticking in the box. The
core gand is then put in to
make a bed for the arbor
to lay on, and after the ar-
bor is bedded down solidly,
the core is rammed up to
the level of the box. The
long vent rods are then set
in their places, and to con-
nect the vent of the round-
ed ends with the straight
vent rods, a band or loose
rope of straw or hay is laid

P‘-“ﬁﬂ X— F I around against cach side
‘4‘1&1 — = of the links, so as to come
about one foot into the
straight part and have

A . them lay over the vent
MALING CORE ARBORS. rods, Sand is then put
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on, and a piece of a hox about two feet long, an end view of
which is scen at 17, is placed on top and the upper portion
of the core is rammeid up,

The small sweep Tis 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 nntil
the whole top part is rammed up.  For the round end there
is a short, cireular box uszed.

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 mounld by four
gerews, serewed into the core urbors at 2, 3, 4, and 5.

The prineiple involved in the construction of this core
arbor can be adapted to many other purposes besides making
pipe.

The upper eut, showing wings cast on a core arbor, repre-
sents two ways of making east-iron cere arbors for a large
number of T, branch, or elbow pipes, uging the same core
arbors,

As a rule, such castings are made with dry sand cores,
and if a cast-iron core rod iz used, it has to be broken in
pieces to get it out of the crooked casting.

With an arbor, as shown, the corcs can be made of green
sand, and the arbor taken out of the castings without break-
ing it.

The cut shows the arbor for moulding a T-pipe. The see-
tion through 4 B shows the branch part connected with the
main or longest section of the arbor. A shows a wrought-
iron sguare bar, one end of which is wedge-shaped., Under-
neath this wedge bar is a flat wrought-iron bar, one end of
which is bent and cast into the arbor, as shown by the dotted
lines. In this bar a countersunk hole is punched hot, as
a hole drilled out would have a tendency to weaken it.
Through this hole a bolt or rivet is placed and cast into the

RS
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arbor, as shown at S. When faking the arbor out of the
cagting, the wedge bar is knocked in, when the arbor will
drop out.

The eut showing a dovetail is a plan generally used to
hold sections together, A hardwood wedge is driven into the
opening U, and when the pipe is cast the heat will loosen
the wedge and free the arbor. If either of these plans are
not thought to be firm enough for very heavy cores, the
dovetail and bar wedge could be combined 2o az to make a
very stiff joint. Lengthways 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 dove-
tails to be pulled apart.

The 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 T think would work well and be an improvement
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 up speeially for the work as it is to
have good core arbors. The flusks are better if made en-
tirely of iron, as they can be cast to suit the shape of the
casting wanted, thereby saving much of the shoveling and
ramming of sand.

If the flasks are made of wood, the ends ghould be iron
having half-circle holes, so that the round flanges at the
ends of the core arbor will fill them, making & bearing of
iron on iron to hold the core up and down at each end.
The flanges of the arbors should be no larger than the
wings which hold the sand, for if larger, the arbor conld 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 when the arbor is set in
the box to make the core, these flanges will have a bearing on
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the ends, thus centering the arbor, and when the core is set in
the mould the thickness will be equal all around. 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
sand through, as shown at 17 TLighter pipes, as a general
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 ronnd holes in them will be very small while; a lot
made with green sand cores, made with a top and bottom
box as deseribed, will be found to have holes of the same
diameter, and round.
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MAKING HAY ROPE LOAM CORES.

Hax, or straw, is wound around a core barrel for the pur-
pose of venting the core, and allowing the barrel to be re-
moved. When iron is poured around a hay rope core, it
burns or chars the rope before the casting gets cold, thereby
releasing the barrel so that it may be drawn out,  With very
large castings it is necessary to hoist the barrel out as soon
as the iron is cool enough, for if left in till the casting is
eniirvely cold the contraction of the casting will make 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 barrel
is being revolved the moulder should keep the rope as tight
as it will stand without breaking, so as to take all the stretch
out of it. If the rope is put on slack, it will be impossible
to eweep up a true, solid core,

When a core is large in diameter, it is best to have the
rope pounded with a wooden maul as it is wound on the
barrel. This will help to take all the stretch out of 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 rope 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
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ghould be turned in the same direction it iz to be turned
when the loam is swept on,

When there is an offset or shonlder to be made on a core,
or should the barrel be so small that one thickness of rope
will leave too mueh loam, there can be another thickness of
rope put on over the first.  When doing this it is best to
ruby on some loam over the first layer of rope, so as to make
2 solid bed for the second layer. The first coat of loam that
iz rubbed on the rope should be very clayey and tough, and
made so that it will work in between the joints and stick to
the rope. If this first coat is not made to fill up all the
joints and holes, the result will be a swollen or uncven
casting.

It is also necessary o take a brick or block of wood and
press it hard against the loam while the barrel is heing
turned, and if not sure that all the cavities are filled, it is
a good plan to take a 1 inch or § inch round iron rod and
press it between the joints while the barrel is being re-
volved, and then fill up the crevicez with loam. After this,
take the brick or block tolay all the lonse hay flat, and make
a solid surface for the seecond coat of loam, which should be
put on so as to leave about § inch for the finishing coat.
The second coat should be used as stiff as it can be worked,
to prevent bagging.

It is sometimes best to use the sweep in putting on this
second coat, so as to make an even surface for the finishing
coat, Asa general thing, the finishing coat cannot be put
on until after the barrel has been run into the oven and
dried.

When dry and hot take it out of the oven, set it on the
horses, as shown, and vough up the core with a brick so as
to break the skin, to take the smoke black off. Take a
brush and wet the surface slightly just before putting on
the finishing coat. This coat should be put throngh a No.
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8 sieve, mixed thoroughly, and enough put on the board or

sweep to complete the core.

When all is ready, take bhoth

hands and rub on the loam while the helper is turning the

HAY ROPE CORE.

barrel. The barrel should never
be turned fast. When turned
onece around, make the balance
of the loam thinner and go
around again, As the cirele is
completed, pull back the board
endwise while the barrel is yet
in motion. By doing this no
mark will be left on the core.

If you can finish the core in
two revolutions, it will be
smoother than if it takes four or
five revolutions 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,
dampening them with water and
loam, and rubbing with the block
till smooth and level.

If the coreis large in diameter,
it is best to keep the barrel turn-
ing slowly until the loam is set
enough so it will not sag, If
the barrel is stopped when the
board is taken away, the core is
apt to be out of round. In turn-
ing the barrel, never turn up
against the sharp edge of the

gweep, but towards the beveled portion, ns shown. The
thicker the casting, the more body or thickness of loam
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there should be over the ropes, cspeeially if the iron is
poured hot.  When there iz not enough loam over the ropes,
the hot iron heats through the loam and burns the rope
while the iren is yet liquid, and the iron will strain into the
goft 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 14 inches on each side of the barrel
for rope and loam. The size of rope should be about § of
an inch, which would leave 3 of an inch for loam, § of an
inch of which should be left for the finishing coat. Tor
castings about 2 inches thick, 1 inch thickness of loam
will be safe,

During the war a firm in this country cast heavy cannong
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-pipes in the core barrel, and
cold water was kept running in them to keep the core barrel
cool.

To make an even, strong hay or straw rope requires some
practice, and the longest hay should be selected to make it
hold together.

The cut [ shows a simple rope twister. Some use rope
twisters made on the plan of a carpenter’s bit-stock, which
makes a handy tool, and & shows the barrel mounted on
horses, with the screws for gauging the diameter of the
corc. H is an end view of the same. All core barrels should
be well supplied with vent holes. Under 8-inch diameter
they can be made of wrought-iron tubing. For small cores
the hay can be put on the barrels without 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 gen-
erally do for this class of cores.
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BLACKING AND SLEEKING LOAM AND
DRY SAND MOULDS.

THE poor quality of the blacking is generally the excuse
made by many moulders for scabbing and for poorly peeled
castings.  Sometimes such excuses are just, but in a greaf
many cazes 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
a mould properly. At the present time the peeling of cast-
ings does not depend so much on the mixing of the hlacking
as it did fifteen or twenty years ago. In those days, when
we bought blacking, we generally received it unmixed with
resin, soap-stone, clay, black-leads, and minerals, ete. It
was sold as ground, and free from the hard coal, coke,
black-lead, soap-stone, or charcoal. When we ordered heavy
blacking, we received a barrel of pure ground Lehigh; to
this most every moulder had his own secret percentage of
black-lead and charcoal, that he would mix with the Lehigh,
when mixing hisblacking in some unobserved place. At pres-
ent we have only to go to the prepared barrel of blacking, and,
as we do not know how much lead, charcoal, or anything
else there may be in it, we take it from the barrel just
as it is, and mix it. In those days an experienced loam
mounlder could tell at sight of a newly opened barrel of
blacking whether it was good or not; but now blackings
arc so mixed it is a hard matter to tell what it is until we
try it. There is a way we can get some idea of the merits
of blacking before that we put it upon our moulds. When
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mixing up blacking, before it is thin enough to use, take a
small ball of it, and dry it in the oven, and when dry sce
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; when this core is dry, try to rub off
the blacking with the hand, and then if it does not rub off
easily, and seems to 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
firm and solid when upon the mould ; but when the casting
comes out, it is blackened, scabbed, or the casting does not
peel well,  Ingredients can be used to wet and mix a black-
ing having no body in it, and yet it willappear very firm and
strong when on the mould; but a trial test of blacking
ghould be made by mixing it with a mixture of weak mo-
lasses or clay, water or beer, in order to decide upon its
merits before using it.  When a blacking can be brushed
or rubbed off from the surface of moulds no one need
expect to see the casting peel very weil.  When a blacking
is g0 hard that we cannot seratch 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 iz a good deal like the surface of a
green sand mould that is made too hard, and it will canse
trouble.

Many moulders think that the thicker a casting is the
more blacking should be put on it. When ;" of thickness
will not peel a heavy solid casting, it is generally safe to
conelnde the blacking has not been made and mixed proper-
ly; if " thickness of blacking will not peel a casting, the
thickness of 1" will not do it. When blacking is put on
thicker than ", it causes the surface of a mould or black-
ing to generally flake off in spots, and the iron when it
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comes in contact with the blacking causes a gas; the
blacking being so thick the gas cannot escape through t
the loam or dry sand surface, and as it must free itself i

gome way, it will start and push out the face coat of blacl

ing, and pass up through the iron.

When a casting commences to be less than one inch in
thickness, then the blacking should be thinner upon the
surface of the mould, especially towards the upper end.

When the casting is run altogether from the bottom of
the mould, too much blacking on a mould for a thin cast-
ing acts as too strong a green sand facing on a thin casting ;
it will make the casting all cold shut. To properly put
the blacking upon a mould in order to make a smooth-
skinned casting is very important. The thickness of black-
ing should depend upon the condition of the surface of
the mould. Rammed up dry sand moulds are genevally
about the same dampness when they are finished, but with
loam moulds it is different ; we sometimes do not get the
blacking on the surface until it has become very hard or
dry. When the surface of a mould is dry or hard, the first
coat of blacking should be a thin one, the drier the sur-
face the thinner the first coat of blacking should be,
in order to have it soak in and adhere firmly to the sur-
face, In putting on this first coat the brush should be
rubbed up and down, and from one side to the other, as
oftenlimes only once passing the brush over the surface
will not make the blacking surely work into the hard loam
gurface : the thickness of a second coat of blacking should
depend upon how stiff or dry the first coat has become : if
it is hard or dry, then the seeond coat should not be much
thicker then the first was, and, of course, the thinner the
coats of blacking ave, the more coats must be put on when
loam mould surfaces are dey and hard. It is best to black
and finish one piece or section at a time, and after the first
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coat of blacking is on, the following coats should be put
on before the under one has gotten too hard and dry.

We ave 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 we cannot 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 putting on the second coat we will take off nearly as
much as we put on, in which case, when the casting comes
ont, we will wonder why it is that the coating does not peel
better. It is always best to black a monld, if circumstances
will allow, when the mould is just damp enough to soak up
the blacking, so as to be sleckable about five minutes after it
is put on, and also to have the blacking stay damp long enough
to sleek the mould in good style, without having to bear on
too hard with your sleeking tools to do it, since bearing
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 alzo has a tendeney to start it from the sur-
face of the mould, the effect of which is not seen until the
casting comes out, having some scabs npon it,

The less sleeking done in order to finish a mounld the bet-
ter. Itisa good plan to lightly sleck once over the mould
while the blacking is soft and damp. This will smooth
down and fill up the hollows, and then to come back to your
starting-point, by which time the blacking may be stiff
cnough to allow the finishing of the mould in good shape.
Sometimes, when the blacking is very soft, the mould may
have to be sleeked over three times before it has a good
finigh, A well-finished mould is one on which no trowel or
any tool marks are scen, and also having all the parts
gleeked smooth and the shape the pattern demands. If a
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square corner is required, see that it is made square, and
not all filled up with lumps of blacking ; or if a deep Hange
is needed, see that there are no streaks of blacking running
down its sides, 50 as to make the casting look as if a lot of
worms had been traveling over its surface, eating grooves
in it as they went. Sometimes, when it is not easy to get at
some crooked parts, in order to sleck them, many use a fine
camel’s-hair brush and some thin blacking for going over
the surface. In fact, many moulders make a practice of
doing this over all slecked 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 iz one redeeming quality
about thus going over the surface of a mould. It will help
to fasten down any spots or places that may have started
from improper slecking,

A mould when in process of blacking should have the
blacking brushed or put on with a swab as smooth and even
as possible, and not have it daubed on in any style, knocking
off the edges and corners, and lifting up the surface sand.
A mould blackened in this way is sickening to look upon.
Time taken in order to blacken properly will be more than
fully saved in the finishing—also will prepare a mould so as
to be finished in good style, which it is impossible to do
with a mould roughly blackened; and the attempt would
only take twice as long as if the mould had been blackened
smoothly and even.

In using a trowel or any tools to sleek or finish a black-
ened mould, the whole flat surface of them should never be
uzed as 4 moulder does when slecking a green sand mould.
When too much surface is allowed to press or to be moved
upon the surface of blacking, it will generally stick to the
tools.  To properly sleek blacking, the movements must be
lively, and as little of the surface of the tools as possible be
used ; and also never sleek: twice where once showld do.
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A dry sand mould is worse to finish, so far as the sticking
of the blacking to the tools is concerned, than a loam mould.
Sometimes, when finishing either of them, if the blacking
has become dry, it will be started in an inexplicable manner,
and cause the casting to be scabbed.  The trowel should be
slightly elevated or tipped up, 80 as to have only a small
surface of the lowest portion touching, and if the blacking
has become too hard for casily finishing, it is & good plan to
dip the tools into water. This will help the blacking to
sleck easier, und prevent its being started.  When the black-
ing 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 slecking there are air bubbles
formed under the skin of soft blacking, cansed by too much
gleeking, and which must be disposed of before a mould ean
be well finished. To do this, the air bubbles should be
pricked with a pin or sharp vent wire.

An article that haz been lately introduced, called plum-
bago, silver lead, or sometimes flukelead, is growing into great
favor with moulders, us it is a great help not only in peel-
ing the casting, but also permits faster and better finishing
the mould. This lead, when of the right kind, is dusted by
the hand over the surface of the blacking, and to give some
idea to moulders of its merits that have never used any, it
will be snfficient to say, that after it has been dusted on over
the wet blacking, the flat of the hand cun be rubbed over the
wet or damp blacking, and there will not any stick to it.  In
nsing tools, they slide easily over the surface without any
danger of the blacking sticking to them, and the slecking
of a mould is made a simple affair by its use. Blackening of
moulds dry is a plan that is often practiced. There is loss
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 Dblacking will
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depend upon the heat of the mould to be blackened. The
hotter the mould is, the thinner should the blacking be.
Moulds should never be blackened when they are so hot as
to make the blacking blister. It generally takes from one
to two coats more to blacken & mould when dry than when
it iz green, becanse the coats must be used thinner. To
properly blacken moulds, either green or dry, will always
require a mechanical judgment, and whenever there is any
trouble with blacking not peeling or casting as it should,
let us investigate, to see if the trouble iz not with ourselves,
before we commence to blame the blacking manufacturer.
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IRON CASINGS FOR MOULDING POTS IN
LOAM.

TuEe use of the flask or iron casing, as shown in the sketch,
will be something new to many loam moulders. By this
plan, instead of rubbing the loam on to bricks, it is rubbed
on to iron. The pots made in these casings are used in a
wire factory for heating wire.

In the morning, when the casings are hoisted out and
when they are hot, the first coat of loam is rubbed on to
them, and is about 3" 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 bhottom and clamped.

There can be a thin sheet-iron ring placed between the
juints, to project out to the face of the sweep to support
the loam, and make a level joint,

After the center spindle is set into its bearing at the bot-
tom, and secured at the top by the arm, as shown, the loam
is rubbed on, the sweep passed around, and when this coat
iz stiff enongh the finishing coat is put on and swept off
smoothly,

The cut shows a sweep only half the length of the flask,
that is, coming up to where the flask is jointed in the mid-
dle. They are made so, in order to make pots small in
diameter, that would not admit of a man standing wp in
them to sweep them up. The lower section is swept up
and finished, the top section put on, a second sweep is
serewed on above the lower one, and the top section swept
up.
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Were the pots large enough to admit of a man working
ingide them, the casing could be made without any joint at
the middle, and the sweep made the whole length.

The thickness of loam used on the surface of casings
is 1" at the bottom, tapering up to §" at the top. This
taper is to allow the casting to be hoisted out easily. The
small sweep at the bottom is for making the bottom of the
pot.  This is not swept up until the rest is formed and
hoisted off ; then the top arm is fastened on at the lower
bearing. These bearings are turned on a square shaft,
which is better for fustening the sweeps to than a round
one.  The bottom is rammed up with dry sand.  In closing
the two parts together when dry, the joint must be secured
g0 a8 not to leave a fin, which would prevent the casting
from being hoisted off the easing. To insure this, it is
necessary to go down into the mould and daub up the open-
ing with blacking., To mouiders that have never used cas-
ing for loam work, this plan would scem dangerous; but
having worked with this rigging myself, and knowing that
gplendid castings can be made in a very short time by its
use, I would recommend casings for castings of a similar
character when there iz a large number to make. For a
few pieces it would not pay, as the rigging is expensive to
malke,

The main point in making such a rigging is to have
plenty of vent holes in the flask or casing. The holes
ghould not be over 1", as the pressure of the metal would
be apt to burst through them if larger. It is better to
have the holes the largest on the inside. The first coat
of loam that goes on should be as open in texture as pos-
sible,

These pots could be swept up flat ways, as well as in the
way shown, by having the flask split in halves like a roll
flask. A wooden frame, the size and shape of the cast
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ing, should be made to lay on the joint of the flask when
sweeping up the mould, to make the edge of the joint
square and level.

A casting smaller than the one for which the casing was
intended can be made by lining up the casing with brick.
A flange or angle-iron, such as is used for a cupola, can be
put on for holding up the brick. When building up the
bricks put cinders between the joints and at the back to
carry off the vent. The size of the pots made in these cast-
ings was from 2 feet 6” up to 4 feet in diameter, and in length
about 7 feet. The thickness of the eastings run from 1" up
to 13", In pouring them, the iron fell from the top. The
flanges of the castings should be turned up in the lathe ; also
the broad flange on the core barrel, as it is the flange bearing
on the top flange of the casing that supports and holds up
the core.  When the two pins (one of them is shown at X7)
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
ghown the manner of turning it over =0 as not to injure it.

The small cut shows the core barrel as it is hoisted off the
oven carrisgge. It has to be dried standing on end. The
blocks, Nos. 1 and 2, are used for assisting in throwing the
core over, and when it is down the bar is put under the
serew and the hook hitched on the square B, which is also
used for turning the core barrel when making the core.
The bar is then put through the 2ye of the screw or hook,
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 haz a serew ecut on it the same as
the hook, and when the hook is taken out, this plug is
gserewed into the hole, loamed over, and blacked. A small
fire of shavings is built under it to dry it. This plug has
a square hole in it for screwing it in and out. The core
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barrel is cast with a bottom on, full of prickers. The top
flange is bolted on the core barrel, as shown at D. In this
flange there is a dovetailed groove cast at the point, to
which the iron comes, and this is filled with loam, zo that
when the iron comes up it strikes sand instead of iron.

In fitting up the core barrel, the hook and screw must be
central, go that the barrel will turn true 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
be made 3" smaller than the size of core, to allow 13" on
each side for the hay rope and loam.
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DRYING MOULDS.

A WELL-DRIED loam or dry sand mould is a very essential
point in making a casting that shall be free from scabs.
Some irregularity may be admissible in the mixing of the
loam or blacking, but the mould should be thoroughly dried.
When the water in a damp mould is heated, it is converted
into steam ; and steam, when confined, creates pressure.
Iron, when poured into a mould, heats up the surface and
interior portions, and this heat penerates steam if moisture
is present, and the mould is very rarely strong enough or
close enough to hold the pressure, which inereases until it
forces an opening 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 flask,
or held by a curbing, between which and the brick-work
sand is rammed hard and compact, and, with the exeeption
of through a few vent holes, it is almost impossible for steam
to escape in this direction. Towards the face of the mould
the brick-work is open, or, if it iz a dry sand mould, the sur-
face is generally more porous than the backing, so that the
steam will generally eseape, or be drawn through the surface
of a mould before it will find its way through the outside.
This iz the main reason why a damp mould will cause a
casting to scah.

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, if overreached, will
cauze trouble.
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The surface of a loam or dry sand mould is generally hard
and close, compared to that of a green sand mould, thereby
permitting the steam generated at the surface of the mould
to escape through the sand until it is free ; but should the
green sand be rammed too hard,then the steam cannot foree
its way through, and it will come up through the surface of
the mould and pass up through the liquid iron, thereby
making a scabby or bad easting. 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 the oven, nor the looks
of its surface, that can alway be depended on to indicate its
quality of dryness. A mould that should be dried in two or
three nights is often only half-dried, as the oven may not
work well, or there may have been some neglect on the part
of the watchman. The fire may have been very hot for a
ghort time, thereby secorching or burning the surface of the
mould, while the interior is not half dry.

There is a great deal to be done in the way of properly
managing a fire so as to save fuel and dry a mould as it
ghould be dried. The first fire should be a slow and easy
one, o as nob 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,
but has not sufficient pressure to burst through and escape.
There are many who think that by keeping a slow fire all
the time to dry a mould or cores they save fuel. In some
cases this may be so, as when a mould has little body, s0
that one night’s firing will dry it ; but when 4 mould has a
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large body, after the first easy firing, in my opinion, there
will be more fuel saved by keeping a good steady fire than
by keeping a slow one. A slow fire will drive the heat in
for about 8 inches, after which the further drying will be
very slow.

With some moulds or cores this slow firing might be kept
up for a week, and yet the interior not be dry. Whereas if
the fire had been hotter the heat would have been forced
into the interior and the steam and dampness expelled with
probably two-thirds less fuel.

I have seen large cores put into an oven and 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
would get disgusted because they were not dry, and give
orders for a very hot fire, at the same time Jooking at the
cores as if to say, © We will see who is to be boss.”  When
the cores came out of the oven in a burnt condition, one
could imagine them as saying, “ Well, Mr. Boss, if you had
used better judgment we would all have been well dried long
ago, and not burnt cither.”

In the making of large body moulds or cores there should,
if possible, be openings made from the center to the outside to
assist the steam in cseaping from the interior ; and also,
when possible, the center portion should be filled up 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 assist-
ance in drying.

It iz generally easy to tell when a dry sand mould or core
ig dry, but with loam moulds it is not so casy, Very few
loam moulds are made, but the following plan could be
adopted for determining if they are dry,  Let the moulder,
when building the bottom part of his mould, make an open-
ing that will allow the inserting of & wet brick, or a lump
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of wet loam, and on the outside of this let the opening be
closed with temporary brick-work and mud. When he
thinks his mould is dry, he can pull out the temporary brick-
work and see the condition of the inserted brick or lump of
loam. If thiz part of the mould has been placed away from
the fire, and this brick or loam, when broken, iz dry, he ean
generally depend on the mould being dry.

The euts 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
that they be dried in a pit or on the shop floor. B is a fire-
basket, sometimes made in the form of an open grate-frame
work all around the sides, as shown at P, and sometimes of
boiler irom, drilled full of holes, as shown. For bottom
grate bars in both styles, wrought-iron rods are generally used.

The baskets are made round or square in form, according
to the shape of moulds they are to be used in. The width
and height will depend upon the dimensions of the mould,
There should be at least 18" of space between the surface of
the mould and the fire-basket, to prevent burning the sur-
face of the mould before it gets thoroughly dried.

SBometimes, instead of using one large basket, three or
four smaller 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 F held
up by a crane or a strong bar.  When a mould has no bot-
tom in it, the basket can be let down so as to rest on bot-
tom bearings. For moulds of this class, it is best, when
possible, to have them hoisted up so as to have the bottom
part of the mould about on a level with the top of the fire-
basket, or have a hole dug so as to allow the baskets to get
below the bottom, the better to dry the lower part.

When the ingide of a mould iz too small to admit of a
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fire-basket being placed in it, a temporary fire-place is made
adjacent to the bottom of the mould, and the heat made to
pass up through the inside of the mould, by having the
outer opening or gpace cloged up with brick-work or sund, as
shown at 5 The fire-place shown at A can be made in the
form of a lasket, 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 1V,
built up outside of the core or mould, and the heat con-
ducted through a channel to get to the inzide of the mould.

To confine the heat, the moulds are generally covered
over with sheet or boiler iron plates, as shown at ¥, . D,
is a stove-pipe, to carry off the smoke and ercate a draft.
E is a gheet-iron eurbing for retaining the heat. X is a
brick wall for the same purpose.  Either the wall or the
curbing will answer the purpose.

The combined fires are only gencrally needed when there
is over an 8" wall to be dried, in which case a fire in W, so
as to heat up the outside of the mould, is ecombined with a
fire on the inside of the mould, and alzo channels, as 1, 2,
3, and 4, connected with the fire 11, to earry the heat un-
derneath the bottom plate, which should have plenty of
holes in it. The two fires thus combined will thoroughly
dry 2 mould. These channels can be formed by using brick,
or rough gutters can be made in the sand, either of which,
it desired, can be filled up with sand after the mould is
dricd. The heat could be got under the hottom by having
the plate raised on iron blocking, as shown at A, A.

It isalways 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-
ble, a large hole cast in the bottom plate, so that when the
bottom is being bricked up there will be a part of the mould
left open,

10#
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Then below this opening in the mould let there be a small
pit dug with a channel. 7 iz a pipe laid to the ontside of
the mould to admit air to the pit, creating a draft. Then,
with a fire-basket lowered down through the mould into the
pit, we should have a fire below the bottom of the mould the
same as shown at M.  After the mould is thoroughly dried
by the combination of fire-baskets A and B, the pit is filled
up with sand, and a plate having built upon it bricks or core
sand, and previously dried and still hot, is lowered down to
fill up the opening, as shown at A, Between the two plates
there should be a little soft loam to form a solid bearing.
The open space M, M, is then filled up with a dry mixture of
loam, and should the top surface not be even with the original
surface, it is made so by filing off or building on. A thin
shect-iron plate, having on it a charcoal fire, is laid over so
as to assist in drying out dampness.

Sometimes when building the bottom of a loam mould that
is very thick, it is best to partially dry the bottom brick-
work before the upright portions of the mould are made;
which can be done by having the plate raised up and a wood
fire underncath and a charcoal fire on top., After this the
bottom can be permanently set where wanted.

The best 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
turned to answer his purpose.
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CHAPLETS AND THEIR USE.

Ix making castings that require the use of chaplets, the
moulder is frequently annoyed by complaints about blow-
holes. 1If asked what caused the blow-holes, he would be
likely to say that the chaplets must have been rusty, of
which there can be no question. To know what this rust
iz, and its chemieal action when surrounded with hot iron,
should be of as much interest to enginecrs and machinists
as it is to the moulder. Any one employed in a foundry
knows—some to their sorrow—that to take a rusty rod and
quickly push it into a ladle of melted iron will cause the hot
iron to fly in all directions, This is cansed 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 this, take a rusty rod, heat it enough to
dry up all the moisture, and then put it into a ladle of iron.
The iron will boil around it more or less, but will not fly
over the foundry as it would if the rod was not dry,

There are two things to be contended against in the effort
to keep melted iron from blowing or boiling when enclosing
rusty iron. The first is steam, and the second is carbonic
oxide gas. This gas is formed by carbon in the hot iren
combining with oxygen.

Take a piece of polished iron, and let it get damp from
the moisture of the air—or otherwize dampen it —and it
soon becomes rusty, because of the affinity of iron for oxy-
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gen when combined with water. Under certain conditions
polished iron can be kept from collecting rust or oxygen ; as
by keeping it no colder than the temperature of the air, and
keeping the air dry.  Take the iron from a eold reom into a
warm one, and it will not be long before rust will collect on
it. This is caused by the cold iron condensing whatever
moisture there may be in the air.

To determine how much gas is formed in a mould when
melted iron comes in contact with rusty irom, I cut off a
picee of 17 round iron one foot long, and had it weighed on
o pair of fine scales. I then took the rod and heated it red
hot, so as to burn off all the rust, after which the rod was
reweighed and found to weigh sixty grains less,

To know how much gas this sixty grains of rust or oxide
would form, I submitted the matter to a chemist, Mr, L. H.
Witte, who found that sixty grains of rust in melted iron
wounld make thirty-one grains of carbonic oxide gas, which
at 2,800 degrees of heat (the melting point of iron), and a
pressure of one atmosphere, would oceupy about six hun-
dred cubie inches of space. The volume, or space, which
gas occupies depends on the pressure.  If a moulder sets
rusty chaplets, the damage will be proportioned to the tem-
perature and pressure of the iron around them. It is very
seldom that chaplets in common pipe and similar castings
ghould have blow-holes around them on the side cazt down,
It is on the top or cope part, where there is very little press-
ure, that the blow-holes are found, The same may he zaid
of eylinders or other castings where chaplets are used,

The question might be asked, Why iz it, that where the
greatest pressure is, the gas escapes the easiest and without
cansing blow-holes ? The parts of a mould where the great-
est pressure is are usnally the first to be filled, and the iron
is hotter and cleaner than at the top of the mould. Should
the chaplets at the bottom cause the iron to blow or boil,
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the gas will escape upward through the iron, and come out
of the mould at the runners or feeders. The iron being
hot, the pressure will not allow any holes or cavities to
exist ; but should the iron beil or blow around chaplets in
the upper sections of a mould, it will generally leave blow-
holes in the casting, because of the iron being dull, or hav-
ing no life in it, so that the gas cannot escape through it,
but stays around the chaplets. The size of the ecavities
will 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 is cast. In such cases they are very
apt to correde or get rusty, especially if the mould is a
green sand one,

The moulder may paint or varnish the chaplets, to pro-
teet the iron from getting rusty, but the paint or varnish
will gometimes create more gas than the rust or oxide
would. Again, the paint may be of such a nature as to pro-
tect the iron chaplet 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 gaz caused from the
rust.

About the best thing to prevent chaplets from Dblowing,
or boiling the iron around them, iz to have all the rust burnt
off and have them tinned over, which can be done to advan-
tage for a standard class of work. The affinity of tin for
iron makes the iron hotter. Pieces of tin are often thrown
into ladles of iron to make the iron more flnid. The tin,
beside making the iron around the chaplets hotter, so as
to give any gas that may be formed a better chance to
escape, also protects them from collecting moisturs and
getting rusty.

For castings where it is essential that the upper section
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ghall be gound, it is best to use what izcalled a loam chaplet.
This is made by taking solid iron, wrought or east, and
daubing the surface exposed to the melted iron with a thin
coat of loam. Thiz will leave a clean hole in the casting,
which the machinist will have to tap and plug up, but when
the casting is put to the test, there will be no danger of blow-
holes around the chaplets. In using such chaplets picces of
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
be required to hold down a core. The fewer the chaplets
used the better and stronger the casting.

Red lead mixed with turpentine is one of the best paints
for chaplets. Chalk, coal tar, oil, asphaltum, ete., which are
often used on chaplets, are not so reliable. In some shops
cast and wrought chaplets are used very extensively. The
east-iron ones are the best to use on castings that require to
be finished, as the melted iron adheres to them better than
to wronght-iron ones. In some cases where castings are
finished, the chaplets cannot be seen.

Cast-iron chaplets can be made of any shape or size, and
used in castings from }'" up to 3" thick, but care must be
taken not to set them where the gates will canse the iron to
run against them as they melt very readily.

The cuts Nos. 1, 3, 4, 5, 6, and 7 show a class of
wrought and cast iron chaplets that are very handy for most
classes of work. No. 1 is a cast-iron chaplet that can be
made very readily 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.
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No. 5 iz a double-headed chaplet, nsed particularly on
loam and dry sand work. A pattern will be required for
cach size wanted.

No. 7 shows a cast-iron chaplet and stand which is very
handy for loam, dry, or green sand moulds. The face of the
stand X is set against the pattern and rammed up, or built
up in the brick-work. The only objection to using this
stand is, that it will chill the casting, for which reason the
stand should not be set on castings that require to be hard
iron, These stands ave better if cast solid, and the holes for
holding the chaplet drilled out.  When setting the chaplets,
if they are too long, break off a piece, and if too short, fill
up the holes with sand. Iron flasks for special jobs often
have holes drilled in the bars to held chaplets, whereby much
time and labor is saved,

No. 3 is a wrought-iron chaplet, having a large double
head riveted to the stem. This is safer than having only a
gingle 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, weld the nut on, making a head
on a chaplet 3 or 4 inches broad, which is safer than a head
riveted on over a small shoulder.

Chaplets that do not require very large heads can be made
cheaply in a machine for heading bolts,

No. 4 is a donble-headed wronght-iron chaplet, having a
gharp stem, to be used on loam and dry sand work. The top
head is riveted on, and the lower one is made to elide up on
the stem to a shoulder, which is filed to make the chaplet
the size wanted.

No. 6 is o spring chaplet made from hoop, sheet, or plate
iron, bent with the grain of the iron. This is very handy
for placing between cores where it would be hard to make a
stiff chaplet stay. Sometimes these chaplets have their ends



CHAPLETS. 233

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 his 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 an eyesore to look on, as they disfigure castings
more or less, A good moulder will use as few of them as
pozsible.
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LEAVING RISERS OPEN OR CLOSED ON
LOAM OR DRY SAND MOULDS.

Axoxe loam moulders and ghops 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 established more
from custom than from any thought upon the subject.
The custom of one shop is to cast all loam moulds by
having the risers open; another shop would wnot per-
mit such a thing, and it has often been a matter of thought
woether such customs did not prevail simply beecause it
was the practice of other moulders. There is no doubt
many moulders leave risers open or shut after careful
thought and study upon the subject. In giving their
views, it is possible some may differ ; but if they do, it
will result in their giving thought to the subject., and not
acting blindly.

When iron is poured into a mould which has all the risers
closed up tight, the air in the mould iz compressed. Iron
dropping into compressed air cannot drop with such a dead
fall as it would if there was no compression ; and iron run-
ning into iron, having a pressure of air upon it, cannot rise
so fast oz it would, if there were no pressure.

Compressed air in o monld will often prevent its scabbing
and the surface gases from coming inwards, These facts
seem to give good and sufficient reasons for drawing the fol-
lowing eonelusions : when iron is poured into a loam mould
from the bottom, it 18 very often best in thin castings to
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have the risers open. This will allow the iron to rise up
more freely and faster.  Whenever a mould is cast open, the
area of a riser or risers should be large enough to permit the
air to pass off freely and without a noise. It is often best,
when the iron is on the dull side, to leave the risers open,
especially in such castings as steam cylinders, ete., which
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 rizers closed, as there will be a com-
pression 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 cut-
ting actions will be made casier upon the moulds by having
the risers closed ; for such castings as rolls, spindles, or can-
non, risers heads are generally left open. It may sound odd
to some moulders to read such an expression as the drawing
down of loam or dry sand covering plates or copes ; but the
writer has seen the cope surface of anvil block castings all
covered with what the moulders called seabs.  And to pre-
vent them, they nsed 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
or gas to escape, the trouble would be stopped ; but the ad-
viee was laughed at, and it was not until they saw it prac-
ticed 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 fly-
wheel 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 uantil the risers or feeders
were made air-tight, and the joint also, that good wheels
were cast,
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A flat cope surface of loam or dry sand, when exposed to
the direct heat of a rising heavy body of iron, will be
drawn down upon the same principle as green sand copes
are drawn down, and any one who doubts the truth of this
will be convinced sooner or later of its correctness,
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RESERVOIRS AND LADLES FOR POURING
HEAVY CASTINGS.

WHEN pouring heavy castings there is usually a feeling
of suspense and anxiety experienced by all interested. It is
in the few moments that the moulds are filling with iron
that the work of weeks, perhaps months, iz tested. The
least neglect or wrong-doing in the construction of the
mould may make the pouring unsuccessful, therehy involy-
ing a loss of hundreds of dollars. The moulders that this
class of castings can be trusted with are few. They must be
long-headed, cautious mechanies. In some cases a man
that is not a thorough mechanic may, when the work is
planned and laid out for him by hiz foreman, be trusted
with large responsible jobs, if he is a steady, thoughtful, and
cautious man. When a mould is being poured, should any-
thing go wrong, it is very rare that it can be remedied.
There iz but one trial for a mould, and during the pouring
there is no such thing as waiting a while to fix the part that
is wrong.

In the engravings iz shown a ladle calenlated to hold ten
tons of iron ; also the construction of a reliable reservoir for
receiving and holding large quantities of metal, until enough
iz melted to pour a large casting.

When melting iron for very heavy castings, cupolas and
air furnaces are gencrally used. From 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
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out and the iron let run into the reservoir. At the same
time the cupolas will be in blast, and the melted iron con-
veyed from them to the reservoir in erane ladles, until by
measurement there is found to be enough iron in the reser-
voir to pour the casting. Then the iron is let run from the
reservoir into the mould.

There are several ways of constructing reservoirs for hold-
ing iron. Sometimes a lot of pig iron can be built up in a
circle to form a green sand reservoir, The pig iron gives a
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 cach side so as to form a slide
for the plate to work up and down in. The pigs must be
protected from the melted iron by 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 rums
out.

In making such reservoirs the sides are built up with con-
siderable slant, so as to make the bottom smaller than the
top. This gives strength to the bottom, A 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
ghown in the engraving, in which &, E, are iron plates bed-
ded on a solid flooring ; P is a boiler iron curbing, the
plates being screwed together with bolts. Inside of this
curbing is sand, rammed solid, and on the top of this solid
foundation a stout cast-iron plate, T, iz bedded. To this
plate ¥, iz bolted the reservoir curbing, as shown at B. For
very deep reservoirs this angle iron should be one continu-
ous ring all around the bottom of the curbing. It can be
made of cast iron or of boiler iron. It iz not necessary that
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the bolts should be very elose together. If the angle iron is
heavy, bolts from 3 to 4 feet apart will answer.

For an outlet, a tapping hole, &, similar to the tapping
hole in a cupola, may be made, the only difference being in
the stopping used.

In stopping up a cupola tapping hole clay is generally
used, and the tapping out is all done with bars ; but in the
tapping of a reservoir it is only once done, and if the tap-
ping hole is entirely stopped with clay, it will get baked so
hard as he likely to cause trouble.

About the best way is to fill up the tapping hole with
gharp 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 picees of pig iron, and with a mason’s trowel dig out the
gharp sand (throwing it away so that it will not run into the
casting), until the sand looks red-hot, which is a sign that
there is not much thickness of sand left. Then, with a sharp
bar, the iron can be tapped out without any danger of knock-
ing in the breast or of making the tapping hole any larger
than wanted—a danger that always exists when the tapping
hole iz stopped up with clay, or with any substance that will
bake hard,

Asregards the size of the tapping hole, it should be smaller
than the runners that admit the iron into the mould, espe-
cially so when the casting is run from the bottom of the
monld, for the iron in the reservoir has a head pressure to
foree it out, while the free flowing of the iron into the mould
is retarded by the friction of the gates and runners. Also,
as the iron rises up in the mould, the slower will the flow
be.

Another plan for letting out theiron is shown at K, T, T
Here the outlet is made on the principle of a damper and
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glide. T T are slides that are secured to the eurbing. K is
a cast-iron damper, or plate, having prickers east on one side,
this side being daubed and finished up with loam, and dried.
The 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 he weighted
down so as to shut up the opening 4, as desired.

These reservoirs are sometimes used for the purpose of
making sure of having the iron well mixed. In making
very heavy castings, the iron is sometimes melted in a num-
ber of furnaces or cupolas, and the iron as taken out into
geparate ladles is seldom alike in quality. If a casting is
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 ome mass, there is a good chance that
the 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
the iron will then be brought from the furnaces or cupolas
in crane ladles and poured into the tanks. When the tanks
are full, or have enough iron in them for the purpose, they
are tapped from the bottom of the tank. These tanks are
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-straps

11
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fastened to them, and instead of supporting them on block-
ing, the tank will be held up by having the trunnions rest
on strong iron horses.

There are generally spouts or troughs used, as shown at
D, to convey the iron into basins before it enters the mould.
These tronghs are generally made of cast iron, daubed up
with loam and dried ; when there is a long run required, the
troughs are united, as shown at W, and the joints are daubed
up and dried with hot irons or fire.

The basing nsed 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
are the better and safer if 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
pouring the easting short.

Sometimes reservoirs or tanks are used in connection with
crane ladles.  In this case pig beds will seldom be required,
for the iron in the tanks or reservoirs can be so caleulated
as to make it sure that it will be all needed, and then the
iron in the ladles can be poured out until the mould is filled
up, at which moment the pouring ean be stopped and 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
without unsing any reservoirs or tanks. The iron will run
along through spouts or troughs into a basin, and from the
basin into the mould. A branch trough is arranged, so that
when the mould iz full, by raising an iron shute the surplus
iron is allowed to run into a pig bed.

Often there will be two or three castings poured directly
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from one air furnace. One is first poured, and then an iron
shute is raised, and the iron made to flow into the seeond
mould, and so on. When arranging these branch tronghs
to pour two or three castings at one tapping, the main
trough 0 must have more or less of a fall to it, according
to the length of the run, and the first casting to be poured
ghould be connected with the highest branch, No. 1. To
pour the second casting, the upper shute, 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 /) and by shoveling in some sand
and putting in pieces of pig iron at the back. After all
the moulds are full, the surplus iron is run into pig beds, as
described.

The ten-ton ladle shown was copied from a tracing loaned
by a friend, Mr. Jolhn T. Sfoney, a moulder, and superintend-
ent of large experience.  The ladles thus made have given the
best of satisfaction as regards durability 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 have the
partsenlarged. In building ladles, the top diameter and the
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 :

CHANE LADLES.

Top Diam. Bottom Diam. Depth. Capacity.
46" 401" 46" 16,870 1bs.
413" 38" 414" 12,906 <
a1 324" b i 8,805 ¢
307 261" a0 4,680 ¢
a4" a1" 24" 2,395 ¢
19" 164" 1% 1,190 <«

123" 11" 124" 341 *¢
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HAND LADLES.

Top Diam,  DBottom Diam. Depth. Capacity.
11" a1 11" 230 1bs,
Brf T}Ir gr' 126 i

The foregoing figures represent inside measurements of
ladles when lined or daubed up ; so that, if the ladle is to
be lined up with fire-bricks or clay daubing, the thickness
of the bricks or daubing to be used must be added to the
diameters and depths given. To test the amount a ladle
will hold, can be told by filling a ladle full of water, and
multiplying its weight by seven (the approximate specific
gravity of molten iron).

For lining up reservoirs that are only intended to be used
once, common brick can be used, and on the surfaces ex-
posed to the liquid iron a coat of loam rubbed 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
blacking is applied to the surface of the loam.

Tolineup large crane-ladles, or tanks, fire-bricks are used,
as shown in the cut of the ladle. The angle ivons shown are for
holding the brick or the elay daubing, although some foundry-
men will not use them, thinking them more trouble than service,

For daubing eight down to four-ton ladles, fire-brick are
generally used for the bottom, and on the sides a stiff clay
daubing is nsed,

Below four tons, clay daubing is used on the bottom us well
as on the sides. The thickness of elay on the bottom is
from 1" up to 21", and on the sides the clay is thicker at
the bottom than at the top, running from 2" to 1". For
small hand ladles, the thinner the daubing can be used the
handier the ladles will be,

It is not the thickness of the clay or daubing that is to be
depended on so much as it is the being sure that all the
cracks in the daubing are well closed up, and that the clay
18 of an equal thickness all around the ladle.
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SCABBING OF GREEN SAND, DRY SAND,
AND LOAM MOULDS.

ANy seetion of the mould that iz covered in four or five
seconds with a body of iron about two inches thick can be
rammed harder, and will require less venting, than if it took
a longer time to get this body of iron over it. The thicker
the body of iron, the more the air, steam, and gases are
forced to escape downward through the vents and sand.
Wherever a scab is seen on a casting, it is certain that the
iron bubbled and boiled at that peint when pouring.

There must be @ bubble before there can be a seab.  The
bubble may be caused by hardness, closeness, or wet sand.
The wet sand canses steam to be raised, and for release it
will follow the direction of the least resistance. The =ame
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, ecausing bubbling and
scabbing of the mould.

There are instances in casting where the lower part of the
mould is filled quickly, and as the rising iron comes up, it
has to cover over a large surface projection, or green sand
cores, from which point upwards the casting is a solid hody
of iron ; therefore the iron does not rise so fast in this sce-
tion of the mould, thereby cansing the top surface of a green
gand core or projection to be slowly covered with the ris-
ing iron, which will canse sach parts to scab very easy, if
the greatest care and judgment are not used.
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For such cases it is a good thing to mix some sharp sand,
like lake or bank sand, in with the moulding sand, using
this mixture as a facing sand.  For the top surface of a pro-
jection or core, a mixture, such as one part of lake or
bank eand, mixed with two of moulding sand, will allow
the surface to be firmly rammed, and still be open enough
to allow the rising iron to quietly lay on it, no matter
how long it is before a pressure or body of iron is raised
upon it. Projections or cores in a mould generally need
to be rammed and rodded well, and are the parts that
need the greatest care, It is also important to keep all
risers and feeding heads closed air tight, as, when they are
open on this class of work, the air rushes ouf, {aking the
pressure of the air and gases off the surface of the pro-
jection or cores. As the lower part of the mould fills up
first, the gases and vent from it will be drawn by the escap-
ing current of air through the risers. This combined cur-
rent, in escaping, lifts or starts the surface of the projec-
tions, and when the iron comes up to it, the iron fills up all
the vent holes and sets the mould blowing. A blowing
mould from this canse 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 seabby
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
dried, as the steam generated in process of casting acts on
this class of work in the same manmer as it does on green
sand work. 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
some kinds of close sand. The buckling in such cases is
not like a green sand scab., When the casting is taken
from the sand, a few blows with a hammer upon the scab-
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bed spot will canse the lumps of sand to fly ont, leaving
holes in the casting. In the case of a green sand scab, the
gand 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
be carvied off by vents that there is in green sund. It is
only in pockets, corners, and under flanges that it becomes
necessary to carry off vents direetly.  With a mould well
dried, and the loam, sand, and blacking mixed in the proper
proportions, there is very little danger of scabs. Having
had about an equal practice in the three branches, I can
safely say, that green sand work, =o far as scabbing iz con-
cerned, is the most difficult to eontend with. Little does a
looker-on know of the unseen injury to eastings which a
mounlder can do by ramming the different parts of his
mould too lightly or too heavily.
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CONTRACTION AND CRACKING OF CAST-
INGS.

THE query of why a casting cracks, 1z generally looked
upon as a conundrum ; at least the different answers to the
question, and the different theories on the subject, would
lead one to think so. There are very few things about a
foundry that seems to be so little understood as the con-
traction of iron when cooling. Few appear to know
whether there iz 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 Bhrink Vertically ! in
the American Machinist, March 26, 1881, and signed
“ Moulder.™

The writer of the article referred to will please excuse
me for not noticing it before. My only excuse is that I
was waiting to see if some one else wonld not answer it.

My opinion iz that castings do contract vertically, which
opinion is borne out by experience and by practical tests
which I have made.

Not long sinee I had two patterns made, 54° long by
one inch square, These patterns were moulded in two
flasks. Ome flask was suspended so as to cast the mould
vertically, and the other was cast horizontally. When
moulding the one that was to be cast vertically, care was
taken to ram it so that there would be no straining on the
sides, and to prevent the lower end from straining there
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was an iron chill rammed firmly up against the end of the
pattern. These two flasks were cast out of the same small
ladle of ivon. If *° Moulder ™ will try his theory by the above
practical test, he will see whether it iz not corvect, for he
will not be able to tell, so far as the contraction is con-
cerned, which of the castings were cast vertically. This is
as fair a test a5 could be made to determine whether cast-
ings contract vertically or not. The moulder may say he
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 measwre
longer than the pattern. So also many castings cast hori-
zontally have been found to be larger than the patiern,
Again the question conld be asked, ** What is the canse of
thiz " to answer which it can be said: **The straining of
moulds,”

A moulder or pattern maker that has had cxperience in
making heavy rolls will, or should, always make the lower
end of a swept mould, or the pattern, smaller than the end
that is cast up. How muech smaller will depend on the
length and body of the casting. The difference will vary
from % up to 4 of an inch,

I have seen a rolling mill boss come into a foundry with
guch fire in his eyes that the poor moulder has trembled
all over when asked, ** Why in the name of common sense
he could not make the lower end of his rolls the same size
as the upper end, and not have the wabbler so much too
large that it would take a good chipper a week to chip it
go as to have the coupling that goes easy on the top end fit
the bottom end 27

That castings contract vertically has often been proved in
making rolls. I have seen the upper wabblers eracked and
pulled off from the neck of rolls, from no other cause than
the contraction of the ecasting, and the carelessness of the

11*
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moulder. That is, when feeding up his roll with hot iron
to supply the shrinkage, he would let a flange form on top
of his feeding head, so as to come out and rest on the iron
flask or boxes that are used for forming the feeding lead,
and when the cooling crust commenced to contract it was
held up by this flange. Of course it formed a crack or
breakage in the neck, or wabblers, because the half molten
metal was not strong enough to lift up the whole roll from
the bottom of the mould.

In moulding castings that are cast vertically there is gen-
erally more or less straining of the bottom portion of the
mould, which in many cases cannot be avoided. Loam
and dry sand moulds are strained more or less, but of course
not so much as green sand moulds,  To know whether a cast-
ing has contracted vertically or not, it is necessary to take
exact measurements of the mould (not the pattern or sweep),
as there iz often a difference between the mould and the
sweep or pattern.

After the casting comes out, compare the measuring rod
or stick with it, carefully note and allow for evident strain-
ing. I think it will be found that the easting has con-
tracted as much vertically as 1t would horizontally, were it
possible to have cast it so. There are often castings poured
horizontally that, if measured, would not only show no con-
traction, but would be larger than the pattern they were
moulded from, especially if the castings were heavy,

Cores will 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 g run all around coves, and the thickness of
iron is over one inch, the cores will expand =o 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
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is poured, so as not to allow the expanded iron to come out
through the gates, the iron will press against the sides awd
gurfaces of the mould, forcing them outward, and when the
castings come ont, they are somelimes found to be larger,
or as large, as the pattern 5 thus showing, as far as measure-
ment iz concerned, that there has been no contraction.

The purer or better the grades of iron, the less contrae-
tion there is,. Heavy bodies of iron contract less than light
ones.  The more contraction in iron the more liable are the
castings to crack., Castings having light and heavy parts
combined or connected always have a strain on them ; in
fact, there are very few castings made but have more or less
of a strain upon them.

Pattern makers usually allow the same shrinkage on all
castings. If they would make a small piece the same size
as some part of a mould to be poured, and have the piece
moulded and poured from the same iron and at the same
time the main ecasting is poured, they would find that gen-
erally the iron contracts differently in the two cases.

The moulder, when drawing these test pieces, must be
very careful not to rap them end-ways.

It iz 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 proprictors
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 thing 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 would order their foremen,
also their pattern makers, to take measurements for one
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month of all the different forms of castings that they may
be ealled upon to cast, at least all that ere large and of dif-
ferent proportions; also, during this month’s experiments,
make test bavs of all the different grades of iron that are
used in the foundry, and after making note of their con-
traction then try
their tensile or break-
ing strain, something
would be learned. To
do all this requires no
great labor or time.
Moulders that take an
interest in their trade
eould, whenever they
make a casting of any
note, test the contrag-
tion and keep a record
of experiments that
would be valuable.

The moulder or pat-
tern maker iz not al-
ways responsible for
the breaking or erack-
ing of a casting. The
designer or dranghts-
man often  designs
forms that the best
of iron and manage-
ment wounld not pre-
vent from cracking. Sometimes castings will stand in the
ghop for weeks, and even months, and, to the surprise of all,
will then erack.

Not long since I had occasion to east a bar 4" » 9", and
14 feet long. With the same quality of iron I cast a test
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bar exactly the same length, and 1" % 27, both of which
are ghown at Fand 7. The contraction of the thiek bar
was only §", while that of the thin one was 13", or a differ-
ence of §". This gives some idea of the strain that is
always 1n castings that are not made of proper proportions,
and also shows the difference there is in the contraction of
thin and thick bodies of iron. These simple tests are such
ag 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 stir-
ring and mixing up the rest of the iron with a rod (so as to
work up the impurities in the iron to the surface), until it
was as dull as would run with safety, I poured the sccond
one. The next day I took the bars, and resting §” of each
end on a good, solid iron bearing —the one that was
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
60 pounds’ weight, the whole resting on the bar about
cight seconds, when it broke. That is, the one poured
dull broke with 510 pounds, while the one poured with
hot iron broke with a weight of between 400 and 450
pounds. The size of these bars was 1" square and 4 feet 6"
long.

{)gften a man will go to a foundry to get a bid on some
plain plates, 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. Com-
mon plate castings require as good iron as the common run
of machinery castings ; in fact, there are very few castings
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made but ghould have fairly good iron put into them, with
the exception of such pieces as sash weights,

Often plates are made with holes to lighten them, or for
some special purpose.  When holes are made in castings for
lightening them, the castings will be stronger for having
the holes round, oblong, or oval, instead of having them
gquare.  Sometimes, when square holes are made in cast-
ings, they will erack, as shown at P; whereas, if the corner
is rounded, as shown at A, it will not crack. A heavy rib
X, cast om to strengthen square holes, will sometimes do
more harm than good, as it causes a strain by making the
easting disproportionate.

I have seen castings having on them heavy projections,
flanges, or ribs erack. that, were they cast without these
parts, would stand a great blow or weight upon them before
cracking or breaking. Cracks generally start from some
thin or sharp corner, and, when onee started, run through
the entire body of the casting, the thick portions offering
ne more resistance, apparently, than the thin. A moulder,
when making a new casting, should study the points or
sharp corners that will be subject to strains, or dispropor-
tionate contraction ; and, if possible, have the sharp cor-
ners made rounding, and the thin or thick portions made
heavier or lighter, Should he be told that it will not do to
change these parts, he then, should the casting erack (pro-
viding that he has done all that he could to uniformly cool
it), is not to be held responsible. Often castings erack 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
erack.  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 pro-
portions without liability of cracking ; but this is not the
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kind of iron we usually have to deal with. Of course the
pig-ivon 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 iz never found better than recom-
mended, 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 ent shown of a fly-wheel, having the hub split be-
tween every arm, iz a good plan to adopt when making
large pulleys, fly-wheels, or gears having cast-iron arms. A
wheel made in this 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 ease when the hub is made in
one solid casting. Castings made this way are banded with
wroughe rings, and the opening in the lhub filled with
babbitt.

When a wheel of any deseription has cast-iron arms, rim,
and hub all one picce, there is generally a strain on the
arms or rim of the wheel, in extent depending on the pro-
portion of the rim and arms.  If the rim is light and the
arms heavy, we may look for a eracked rim, caused by the
thin rim contracting faster and more than the arms.  Again,
the arms will be the part to erack, cansed 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, ete., having the arms erack after
the casting is taken out of the sand, we have a more com-
plicated state of affairs to deal with. In 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
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portion of the pulley to become solid ; the rim, being light,
has become solid, and is already contracting, driving before
it the half-molten arms into the yet liguid iron in the heavy
hub, When the hub solidifies, it contracts, pulling with it
the arms, causing a strain, which, when the pulley gets a
slight jar, will make the arms crack at the weakest point.

The same principle is involved in light-armed pulleys
as in heavy ones; that 1s, so far as the heavy hub is con-
cerned.

When there is a heavy hub required, it should be cooled
as soon as possible by stripping around it, taking out the
core, and cooling with water,

Above everything, as regards the contraction and crack-
ing of castings, we should not forget that a thin body of
iron will eontract more thun a thick bedy, and, whenever
there is a casting formed disproportionately, there is always
more or less strain on some portion of it,  And also massive
castings are subject to exterior and interior strains, as will
be seen by the following diseussion:

The question is asked, Why a heavy body of iron will not
contract as much as a light one ?

Enowing such to be the case, it must also be acknowl-
edged that there must be a cause, and as this is one of those
subjects that practical tests can very seldom be applied to,
the following theory is presented:

When castings cool, some of their parts always cool faster
than others, and the parts that cool the first are the exterior
or outward portions. Often there are castings cooled
golid on the outside, while the inside portion 1s perhaps
in a molten state. To discuss this question we will take the
size of the castings shown in the cut, one being 4" x 9",
and the other }” » 27, the moulds for cach being 14 feet
long. These were cast with the same iron, and at the
same time. Now let us watch the process of cooling
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The light one soon commences to cool, and we see it con-
tracting. The outside portion of the thick casting com-
mences to eool, and endeavors to contract also, but it
cannot. We loock at it to determine the reason, and
ingide this cooling crust we know that it is very hot, and
the further towards the center we go the hotter we find it.
The inner portions of this casting we know are not yet in
a state to contract as fast az the outer portions, and when
a casting becomes entirely cool its contraction ceases. In
this casting some parts may become eool, and still all parts
not have contracted as much as the nature of its iron
requires. There is a certain amount of tensile qualities
about iron that permits its molecules or particles to be
gtretched to a certain limit, and when thiz limit i3 exeeeded
the result is 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 as it should, according to
the degree of heat it has lost, and by this cooling process
we have the exterior portion of the casting contracted
by forces which hold it back from contracting as much as
it shounld. Now, when the interior portion contracts, it
finds the same resisting forces to prevent itz natural con-
traction, the exterior having lost most of its heat, and
therefore having contracted about all it can, will not permit
the interior to contract any more than the exterior; and
thus, as one holds back, g0 does the other, and the result is
that the 4" x 2" casting, not having these conflicting forees
to contend with, contracts about all that the grade of iron
composing it naturally calls for, while with the thick cast-
ing, 4" x 9", we find the contraction just about one-half of
what it should be if it had been as free to contract as the
light casting. Often when looking at solid massive cast-
ings, cracks are seen running from 3" up to 8 long, and



258 CONTRACTION OF CASTINGS.

about 4" deep ; these cracks are usually in sharp angles, and
their origin can seemingly be attributed to the strain there is
upon the exterior portion of the casting, caused by the law
that apparently governs the cooling of thick bodies,

Iron, when ehanging from a liquid to a solid state, is said
to 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 temperature of the iron when poured
into the mould. The lines of erystallization are very seldom
visible to the eye, except 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 off the
fastest, and with the least resistance. In regard to this
formation of crystals, MALLET observes: ““If is a law of the
molecular aggregation of erystalline solids, that when their
particles consolidate under the influence of heat in motion,
their crystals arrange and group themselves with their prin-
cipal axes, in lines perpendicular to the cooling or heating
surfaces of the solid.”

Sharp angles, corners, projections, and squares, combined
in castings, cause them to show lines of crystallization run
in different directions from some given point, and this
point, from which the linezs of crystallization connects,
appears like a rope with a number of small strings tied on
it, and pulled by unseen forees in two opposite directions.
This rope or section of the casting, from which all these
strings or lines of crystals radiate, is the weak point of a
casting, and there are very fow castings so shaped but that
many such weak points appear in them, but for the shape no
one can be fairly blamed. The moulder, even if he thor-
oughly understands the problem of crystallization of differ-
ent-shaped castings, could very seldom in practice cool a
casting so as to cause the crystals to radiate in lines, strength-
ening the weak points, or change them from their natural
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course, If there is to be responsibility placed on any one,
the designer of castings is the one who should assume the
greater portion of it. But since he canmot always have a
design made go that the shape of a ecasting will allow the
lines of crystallization to radiate, and thus keep them
in the most compact form, so that the molecules are not
separated by any unnatural forces, we should be very careful
how we censure him, These few remarks here upon the
erystallization of castings are given to cause the interested
reader to think and see what a great field there is before us
to explore, before the problem of cracking and erystalliza-
tion of castings ean be thoroughly understood, and that it
is a subject on which pages might be written.
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FEEDING AND SHRINKAGE OF MELTED IRON.

THE assertion often made by writers, ¢ that melted cast
iron expands at the moment of solidification, so as to copy
exactly every line of the monld inte which it is poured,”
always sounded to me very odd. The word “ moment™
would imply a sudden dividing line between liguid and solid
iron. In melting iron there is nothing sudden from the
time it leaves the melter’s hands till it iz 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
that the iron is poured into. The amount of expansion or
shrinkage will be according to the grade of softness or hard-
ness of the iron, and the quality of the ores that the iron is
made from.

Soft iron is open grained, and when melted has more life
than hard iron, and may expand some in cooling. Hard
iron is cloge grained, melts quicker, and has more shrinkage
than soft iron. Melted iron, when cooling, cools the fastest
at the bottom of the mould and at the sides and cope sur-
faces, which draws molten iron from the hottest or cen-
tral portion to supply the shrinkage of the cooling parts.
If this central, or last portion of the iron that cools, is
not reached with a feeding rod and hot iron to supply the
shrinkage, the last parts to cool will be honcycombed or
hollow.

There arc often castings that cause explosions or breaks
through the thickest, and, asis thought, the strongest parts.
One cause for this is that the castings were not fed in the
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right manner. There are often castings that would require
g half dozen feeding heads to make all the parts solid, and
in some cases the designers of machinery or the pattern
makers will have castings disproportional, so that the thick
portions cannot be fed, or the shrinkage of the heavy parts
supplied with iron. BSuch parts would be stronger if they
were made lighter, and had what iron there was solid, rather
than heavy, with a honeveombed center,

The cut X shows a round die block that was used in a
lamp manufactory for pressing a eomposition 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 1" to 1" turned off it. I gave
the job to a man I knew was not afraid of a hot job, and saw
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 picee of casting in
half the time another will take, and still, to all outside appear-
ances, have it solid ; but should the casting be cut up into
small pieces, it wonld appear that he did not feed his cast-
ing eolid, as the iron in the part that remained hot the
longest would be liable to show holes or be very porous.
Take, for example, solid ecastings one foot in diameter,
and let them be eut through the middle, or the outside all
be tarned off until they become balls 3" in diameter; it would
be safe to say that they would present a very rotten appear-
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ance, that is, if they were fed as solid heavy castings are gen-
erally. The length of time that it will take for some liquid
castings to become solid throughout is very often longer
than is sapposed, and in many cases moulders should modify
their assertions of a casting being fed solid.

In setting a feeding head on most patterns it should, if
possible, be set on the thickest portion of the casting,
or that part of it which will keep the longest hot. The
feeding head shounld be of such size that it can be kept opens,
with hot iron until the casting isset. In starting to feed a
casting, the rod should be put in slow and easy, and if the
mould is pot too deep, it should touch the bottom, and then
be raised up two or three inches, so that it will not be punch-
ing holes in the mould. Some moulders, when feeding,
work their rod up and down in the center, and the sides
freeze up and clozse or eolidify while the iron in the mould
is yet in a liquid or molten state ; 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 éne for not bringing hot iron when wanted.
A moulder ghould seldom make this exense.  He should have
the feeding rod hot, and the head the right size; and
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
iron in the casting worked up into the feeding head. This
keeps the head and casting at the same temperature,

When you do get hot iron, always have a hole worked in
the head to hold as much as possible, so that it will help to
cut away the freezing iron on the side of the heud, making
the iron in the head hotter than in the casting. Put in hot
iron when there is a good chance to get it, and don’t call for
it just as you see the cupols man going to stop the cupola
up, or do some other as sensible trick, as putting in the rod
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go that it does not go into the casting, which lets the neck of
the feeder freeze. The rod should be kept down into the
casting, and let the iron as it freezes at the bottom push it
up ont of the casting.

There are often cases where the iron or wooden bars of a
flask will not admit of a proper-sized feeder. In such cases
where the bars cannot be readily widened, the feeder should
be built up in length, to make up for the loss in diameter.
A small feeder closes quicker and takes more hot iron to
keep it open than a large one.  Large feeding heads require
less work and attention than small ones. With feeders 10"
and upwards, as soon as the casting is poured, put in the
feeding rod and work it around for a minute or two to work
the dirt up to the surface. Then take the iron dipper, as
shown at D, of which a shop should have three or four sizes—
the dished part being 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 pounds
of hot iron. Then work the rod to mix the hot and dull
iron, and throw on some blacking to keep in the heat.
After fastening on the helder H, or a pair of blacksmith’s
tongs, to hold up the rod, the moulder ¢an rest from ten to
thirty minutes, occasionally lifting up the rod to see how the
iron is, and that it isnot freezing at the smallest part or neck
of the feeder.  Aa zoom as the neck shows signs of closing up
work the rod around to open it and to mix the iron, after
which dip out some of the dull iron and pour in some hot
iron, and cover again with blacking. Repeat this operation
until the iron in the casting commences to slick to the rod,
then the moulder shoulll give it all his attention, as the
neck will close up if the feeding rod 1s not kept in constant
motion, especially if the iron is hard,

I was at one time foreman of 4 shop where rolling-mill
work was done. The proprictor being a moulder, and
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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.
Rolls 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 with hot iron and the rods worked to open the neck,
then taken out and the iron covered with blacking, The
plan was a good one to accomplish the desired end.

When a proprietor or foreman thinks that he has no men
who understand feeding, or who will stick to a hot job, the
best and surest plan would be to make the feeding heads
without a meck ; 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 this 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 pump of the kind used on a
locomotive, and when the castings were 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 was 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, wonld not make the thick part sound, as the thin part
would freeze before the thick, and the iron to supply the
ghrinkage would have to be withdrawn from the upper and
hottest portion to supply the shrinkage below ; so that in

12
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boring the heavy section the part that was down would be
golid, and the upper part porous or honeycombed.

I have often seen castings go out of the foundry that were re-
quired to stand heavy strains or pressures, which, if the party
that received them had understood the feeding of melted
iron and had seen them fed, would never have been accepted.
It is not altogether ignorance on the part 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 arc very few heavy
castings that are fed so as not to be somewhat porous. In
such eastings as levers, ete., that must stand strains or
blows, the point or section of the castings which has te
gtand the greatest strain is not generally the point that
feeders should be put at ; it is better, in case of a long lever,
for instance, to set the feeding head at one end, if the end
or portion is thick cnongh to be kept in aliquid or molten
state as long as the heavier parts that receive no hot metal,
Where feeders are set is gencrally a point of weakness, as this
point is not the same grade of iron ; and it is also from this
point, on account of its being supplied with hot feeding iron,
that the other portions of the casting draw iron to supply
shrinkage ; and if the greatest of care and judgment is not
used there is always more or less danger of there being a
porousness or holes below feeding heads, thus causing that
part of a casting to be weak. Even when the casting has
been fed perfectly solid and compact, the mixture of a
foreign grade of iron at this point is sufficient to canse a
weakness.  When setting feeders on a pattern the moulder
ghould know whether the casting is required to have a solid
finish, or if strength iz required. The close reader and
thinker will see that there is a difference.
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BURNING OR MENDING HEAVY CASTINGS.

Tae principle employed in the process herein described
for 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
gkill 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 the expense of making new ones, and, if properly
performed, it is very economical, and will save much time,
labor, and expense.

The most cssential points to be observed in mending
heavy castings by this process are us follows : The melted
iron must be very hot, and of a medium soft quality, for
the hard iron chills guickly, and therefore does not perfeetly
cement or unite with the broken surface of the casting.

An outlet must be provided to allow the melted iron to
escape Trom the mould as soon as it is poured in, particu-
larly at first, as the hot metal is liable to chill. The hot
metal should fall directly upon the surface of the fracture,
and, after beginning to pour, a uniform, steady, euiting
stream of iron should be kept flowing from an elevation as
high as possible.  In burning the neek and wabbler upon a
roll, the larger the roll the more sucecssful will be the opera-
tion, on aceount of the larger surface for the melted iron to
burn or cut into, thus uniting more perfectly,

As a preliminary operatien, the roll might be made as
hot as possible in the foundry oven, after which it should
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be lowered into a hole previously dug in the foundry floor,
keeping the broken end even with the level of the floor, as
ghown in the engraving upon page 269, after which the hole
should be quickly filled with sand, rammed up solid, par-
ticularly around the top of the roll. The surface of the
fracture should be chipped all over, so as to break the skin
of the metal and remove the rust.

The wabbler and neck must be moulded in dry sand, for
if made in green sand the falling melted iron would cut the
moulds all to pieces. These moulds should be made in sec-
tions, as shown in the illustration, where 2 represents the
mould for the neek, and 3 the mould for the wabbler,
while 4 is for the riser or feeding head,

The flask 2 has three places cut out at the bottom edge,
A, B, €, which are for openings to allow the melted iron to
freely escape while the neck is being burnt on.  As soon as
the roll has been securely placed, the flask 2 should be put
in position, care being observed to keep the opening for the
neck exactly in the center of the roll, to allow for turning
up the journal in a lathe., Pigs of iron or other suitable
heavy weights should be placed upon the handles .V, X, to
hold down the flask. If an air furnace is used in the
foundry, three basins should be formed, one opposite cach
of the openings A, B, €, to catch the waste iron; but if there
is no air furnace at hand, then a pig hed 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
ghould be cleaned away from the outlets, and runners made
leading to the places formed for catching the waste irom.
Sometimes, if there is a mould that ean stand pouring with
dull iron, a ladle may be sunk down into the floor to cateh
and save the iron.  If the iron should be likely to run upon
the face of the roll at the outlets, it should be smeared with
il at those points to prevent the melted metal from adber-
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PROCESS OF MENDING DEAVY CASTINGS
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ing to it. In commencing to pour the iron, the ladle
should be held very low, and then gradually raising the
ladle until the metal will have a fall of about four feet.
The ladle is supposed to be handled by a requisite number
of men not shown, The man in charge of the process can
easily ascertain if there are any places upon the surface of
the fracture where the melted metal is not cutting, by
means of the bent rod D, and have the molten stream di-
rected npon those places. Some small picces of tin or zine
ghould be kept at hand, and by constantly throwing them
into the mould the iron in the holes that are burnt is there-
by made hotter than it would be otherwise.

The iron should be poured until only about five hundred
pounds remain in the ladle ; the openings, A, B, should
then be stopped with a stopping stick and clay ; then £l
the neck neatly full of metal.

A protecting ring, not shown (which isa thin plate of
metal, having a hole in the center, the same size as the
neck, and is placed on top of the flask to prevent the falling
stream of hot iron from cutting away the edge of the
mould), should be lifted off at onece by means of handles at-
tached to it ; then skim off all the dirt and slag from the
gurface of the metal, after which the wabbler mould 3
ghould be quickly placed upon the flask 2, and the feeding
head 4 upon the top of the flask 3. These flagks should be
securely held by placing heavy weights upon the top, after
which the mould should be quickly filled and fed with
metal until it solidifies, If the neck has been burned suc-
cessfully, the old or original neck will generally be the first
to break. In regard to the amount of iron necessary to
complete the operation described, I may say that it depends
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
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on small rolls, about 1,200 pounds of metal will be required.
The cost of the process is comparatively small, and saves
the tronble and expense of turning up a new roll, besides
effecting a great saving in time, which is a very essential
point in rolling mills.
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CHILLED CAST-IRON CASTINGS.

Tue surface part of a casting that is wanted to retain a
certain shape, size, and smoothness, and to withstand a con-
gtant wear and tear, can, in most cages, be chilled when cast
by having iron to form the shape instead of sand. The iron
mould or chill, when made of cast iron, should be of the best
strong iron, having very little contraction, as the sudden
heating of the surface by the melted iron is liuble to erack
it, or in a short time the face will be full of small cracks or
raised blisters. When melted gray iron is poured around or
against the surface of solid iron, it is chilled from " to 1" in
depth, depending on the hardness and closeness of the iron the
mould is poured with, In order to chill this iron as deep as
13" and upward, there must be some cast steel or white iron
melted with it in the cupola, The proportion will depend on
the quality of the iron and steel used. Steel borings can be put
into the ladles and let the hot iron mix with them ; but the
best plan is to have some old steel castings, or pieces of steel
rails, and melt them in the cupola, and when the iron is in the
ladle, mix or stir the metal with a large rod. With strong,
close iron, about one part of steel to five parts of iron will
cause achillof 11", Fron for making ckilled castings should
be strong, as chilling iron impairs its strength. An iron that
contracls very little in cooling s of the grealest imporiance
in keeping chilled castings from checking or eracking.

T had reason at one time for studying the cause of chilled
castings being bad. 1 was working in a shop where they
made some small chilled rolls, about 10" in diameter and
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14" long. The thickness of chill for chilling the roll was
34", 'The top and bottom necks and wabblers were moulded
in dry sand. The job was given to me, and I moulded and
cast three at a heat. Out of the first three there wus only
one good one, and I was told that I was lucky at that, and
that the proprictors 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 11" deep, as there were grooves
turned in them for rolling bar iron, and when the grooves
got worn out of true they were turned again.  After study-
ing the trouble over, I cast three more with good results,
and from that on there was no more tronble 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 conrse of the first two or three minutes that
the checking or cracking generally takes place 5 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
half molten, it contracts, so that the contracting shell has
to stand, or hold in the pressure of the liquid ivon inside.
Should the mould not be dead level, the inside liquid metal
will have the most pressure at the lowest point of the shell,
and will cause thiz part to burst open. A check or erack
never starts at the top part of a mould, but always at the
bottom, and if you look closely at one of these cracks you
will see it is the largest at the bottom and running up to
nothing. In some cases you can see where the inside liguid
iron has flowed out, and partly filled up the crack.

I have often asked car-wheel monlders why it was they
cooled their iron to a certain temperature, and they would
answer : Because it keeps the wheels from cracking. Some
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days, when they would have three or four wheels crackeda,
when asked what was the matter, they would say that the
melter did not mix his iron right. So far as mixing the
irom is concerned, it will stand a deal of excuses ; but it is a
poor excuse for a moulder to put the blame on the melter
for three or four bad wheels out of a heat of sixteen. |
think if 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
in any shape, the poor melter would not get blamed g0 much
as he does for eracked wheels.

In making chilled rolls the temperature of the iron is as
important a point as it is in the manufacture of car-wheels.
The iron should be poured dull, for the duller the iron the
quicker is the outside shell formed, thereby offering a
stronger resistance to the pressure of the inside liquid iron.
Of course, the moulder must wse his judgment in cooling
off the iron, for if 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 kecp all dirt in the center and away from the
face of the chill,

When the mould is full and the iron seems to require
feeding, from the way the feeding head iz made, do not put
in the feeding rod until the neck is about to freeze up.
When you do put it in, don't ram it down suddenly, so as to
cause a pressure on the contructing shell, which would be
liable to erack it. When feeding, work the rod slowly. In
Pittsburgh, a great center for the manufacture of chilled
rolls, 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 eut off in the
lathe. In pouring the rolls the iron is taken from an air
furnace into a large ladle, and, after being cooled to the re-
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quired temperature, the iron is poured into the moulds by
basins that are made very large, so as to be able to keep the
dirt out and have the iron go in fast.  As soon as the mould
is filled to the top of the wabbler the pouring is stopped, and
then the balance of the feeding head is filled up with hot
iron, carried in hand-ladles from the cupola, Some of the
large-sized rolls have feeder heads from three up to four feet
long cast on them. The heads are made nearly the size of
the body of the roll, from 3" or 4" above the top of the
wabbler up to the top of the head. As soon as the heads are
filled up with iron, they can then be covered with sand, and
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 cast-
ing against a hot chill than when poured against a cold
one.

By having the mould dead level the pressure will be equal
all around. Whenever there is a check or erack, it is cansed
by unequal pressure of the confined ligquid metal against the
contracting shell ; and, whether some moulders believe it
beneficial or not, to have a chill mould level, when being
cast, they will acknowledge that when a chilled casting
checks or eracks, the point which is thus eracked must
have had the greatest amount of pressure upon it, and,
although castings are well cast with moulds not level, the
worst cases would be less if the moulds were leveled,
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MAKING CHILLED CASTINGS SMOOTH.

To make chilled eastings without having them streaked or
cold shut isa very important feature, and one that has caused
a deal of trouble in certain classes of work, such as anvil or
die blocks, which are usually cast with the chill lying hori-
zontally. When the moulder pours his mould he will start
glow and easy, being afraid of spilling the iron or cutting
the runner ; and, when the easting comes out, it will not
have a smooth face. The excuse will be dull iron, or the
men did not stand still, or did not hoizt the crane when told
to do so, or something else. * He is a poor moulder who
cannot make a good cxeuse,” 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 fact, if
18 mare conseling fo the mind fo frame an excuse than it is fo
study the canse and find the faull is in ovr own ignorance.

Whenever a moulder has trouble with his work, he should
study the cause before making the piece the second time.
Any moulder who follows this plan knows its value, not only
in making good work, but in enabling him to understand
eaiese and effect, and the principles of hiz trade.

In studying 2 plan for making flat chilled faces smooth, I
made the runner and gates large 3 and if a erane ladle were
used, the basin should be made large, and the top of the
runner have an iron cone plug (as shown at W, page 163)
to close it up; and, when the basin iz about full of iron,
lift up this plug, and in goes the iron with a rush, and
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immediately covers over the face or surface of the chill with
a bory sufficient to keep down any tendency of the iron to
boil, which iz eaused by hot iron coming in contact with
cold. When iron is poured o us to run into the mould as
it first comes from the ladle, the bottom is covered slowly,
and the casting is generally sure to look streaked and dirty
on the face.

There are blocks and dies cast flat that could be ecast on a
slant, or perpendicularly, thus cansing the iron as it is poured
to cover or rise on the face of the chill in a body. When
iron iz poured or run so that it immediately covers any section
of the chill that it strikes, there iz very little danger of the
casting being cold shut or streaked, unless it should be cansed
from using a new chill or one that has not been used for some
time, or from the effect of bad oil or too much of it, It is
always hest to take new chills, or those that have been lying
idle, and pour some melted iron on orin them to heat them
before they are wanted, This will burn off any rust or scale
that may have collected on them. When oil is used for rub-
bing the face of a chill it should be light and elear, and very
little should be used. When too much oil, or when black,
heavy oil is used, it burns when the hot iron comes in contact
with it, forming a heavy gas that will throw the iron hack
from the face of the chill, and cause it to bubble and boil,
and to generate a dirty seum that will mix with the iron and
make the face of the casting look dirty.  Whenever T use oil
for this purpose I use coal oil, as it is light, and, I think, the
hest.  The use of oil on the chills is to preserve them and
keep the hot iron from cementing or eutting into them. On
castings that the iron as it runs into the mould does not
gtrike the face of the chill, you will often get a smoother
face by not using any oil at all, provided the chill is in con-
gtant use.

The proper temperature of the iron when poured will de-
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pend on varions circumstances, and the moulder must use
his judgment in this respect. This temperature has much
to do in many instances with the checking or eracking of
castings, so that in pouring them with hot iron, while the
prospect of getting a smooth face may be better, the danger
of losing the casting from checking will be materially in-
creaged.  In the instance of heavy castings, there iz also a
liability that the iron, if too hot, will cat into the face of the
chill and unite it to the casting,
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SPLITTING PULLEYS AND OTHER
CASTINGS.

It iz often necessary to cast pulleys, gear-wheels, fly-
wheels, ete., whole, and split them in halves after casting,
for convenience 1n handling or fastening to a shaft. The
gplitting of such castings has nol always been a success,
from the effects of which both moulders and machinists
have been annoyed. There are acveral ways of splitting
such ecastings, and what would be good for one style would
not do for another. I have seen wronght-iron plates set in
the mounld to split heavy and light castings, and although
the plates were painted with blacking, coal-tar, oil, or rosin,
the iron would cat into them, so that in trying to split the
casting it wounld be broken, or it would take much time and
labor to split it. A plan that I found to work successfully
for such castings, was to use two plates instead of one, and
if it is preferable to have the plates stick to the casting, so
that in fitting together it will not be necessary to handle
loose plates, it would be better not to paint them at all.  If
it is thought the iron will not adhere to the plates, holes
may be drilled nearly through them, from the zides against
which the iron will run ; or the holes may be drilled quite
through, if care iz 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
the casting is placed together again, it will generally be the
game circle or shape that it was before it was divided, and
without any fitting on the part of the machinist. In using
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these plates, if the casting requires them to be very long,
there might be trouble caused by their expansion and con-
traction ; if they are required to be over two feet long, they
could be used by having the plates made in short sections,
go as to be get into a mould.  For some claszes of work cast-
iron plates, made the required shape and size, might be pre-
ferred, ns the iron will adhere to them better, and be less
liable to show the joint. There are moulds in which the
double plates cannot be made to stand up together. In
such cases the two plates may be fastened together with two
gmall rivets near their ends, so that they can be easily
opened. The accompanying cat represents the plan and
elevation of a split pulley, and shows a good way of using
coreg for splitting a casting, so that when put together
there will be no fitting required. There are very few jobs
that the foundry man dislikes more than splitting pulleys
from whole patterns. Whether they are made from a draw
or a split pattern makes very little difference. Not many
vears back it was thought a great favor to get a pulley cast
in halves, Nowadays they are ordered the same as other
castings, and, as a rule, they are expected at the same price as
plain pulleys, althongh it takes about twice us long to make
them. I have said to parties, 1 can show you some nice
gplit patterns, just the size you want every way,” and their
answer would be, 0, I guess you had better maoke them
from the whole pattern, and split them, as it will save me
time in planing and fitting.” OFf course the result would
be they must be made as wanted, or the custom of the par-
tics lost to the foundry., Having split pulleys in almost
cvery way, I 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 §" to 3" thick cuts through the top and bottom.
The iron at the edgezs of the core should be of o thickness
to erack open easily, and still huve bearing enough to hold
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the joints strong when bolted together to be turned and
bored out. There are two styles of lugs, or ears, shown on
the rim for bolting
the halves together,
The round, separate
lngs B, B, are made
in a core box, and
when ramming up
the pulley, set the
dry sand Iug ecore
against the pattern,
and ram them up.
The opposite lug is
made with a piece
of pattern with core
print on the botiom,
to set in the long,
flat core, as shown
at D. This splitting |
core D) i sometimes
run half-way into |
the rim of the pul- {{
ley, in the form of

a sharp ¥ ; this will make the splitting of the rim easier.
This latter form of lug is nsed for light and heavy pulleys.
In splitting these pulleys the job is generally left to the
machinist, and I think the best plan iz to gplit them open
before boring or turning, as the chisel marks can then be
all turned out, and a truer pulley made than by splitting
after finishing.
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STRAIGHTENING CROOKED CASTINGS.

“WaIcH way will my casting go ?” is a question that is
often asked. To answer thiz question correctly cvery time
would be a very hard task, The moulder may be very well
versed in the cooling and contraction of castings, but some-
times a complicated picce will come along that will puzzle
Lhim. In some castings the soomer some of the parts are
cooled the less liability there is of the casting being crooked,
while again there are others that require to be cooled from
gome certuin temperature,

There are two reasons for castings warping. The first is
ill-proportioned thickness ; the second, the allowing of some
parts to cool before others. To these a third reason might
be added, viz., the quality of the iron. Bad proportion is,
perhaps, the chief canse for warped castings.

The two sketches illustrate the straightening of a crooked
casting, and also how gates and runners often make castings
crooked.

Castings for house work give trouble from warping, as
they are generally light and long. When the thickness of
metal in a eolumn 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 the thick side being the last to cool, will
often draw it back, thereby leaving the casting, when cold,
concave on the thick side. A variation of %" in thickness
18 often enough to make a column crooked. When care is
not taken to have the thickness equal and the core well
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anchored, crooked columns may be looked for. Cores that
are made in half-core boxes, and then pasted together,
ghould always be calipered before setting the bottom chap-
lets, to see if they
are round. Should H
the core be found to
be flat or out of
round, the difference
ghould be divided
between the top and
battom chaplets.
Moulders will
sometimes set a flag
core on the bottom
prints, allowing for
no  variation, and
when the cope is set
on there will be, per-
haps, more thickness
of iron on the cope
than on the bottom
gide. If questioned
about this by the
foreman, they will
answer that the core-
maker should have
made hiz core round
instead of flat. This
iz all true enoungh ;
but as it is a well-
known fact that very
few corves are pasted
together so as to be exactly round, like a core that is swept
up with loam or green sand, the moulder should always

H

The gates and runner that mada i¢ eroaked
Mlan of a long rack casting
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caliper them, and then the pattern, and set the chaplets
accordingly.

There are al:o many house-castings, such as lintels and
ornamental work, that are troublesome from having flanges
and ribs, for the purpose of strengthening them and saving
iron in the main casting. The flanges or ribs are usually
either thinner or thicker than the main easting. It can
only be told how a flange or rib will draw a easting in the
case of a special pattern ; that is, no general rule can be
given. The same shaped flange or rib attached to different-
proportioned eastings will not make the castings all draw in
the same direction. Although it is mainly flanges and ribs
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 much responsible. Either (the flanges
and ribs or the main casting) could generally be cast sepa-
rately and come straight. In all cases the thick zide of
castings does not require cooling. Sometimes eolumns can
be made thicker on the cope side, and this thickness be the
means of preventing the casting from being erooked, in the
bottom the iron is there the closest grained and soundest,
while the upper surface is more porous and contains most
all the dirt, which allows the heat to cscape much faster,
the cope covering of sand offering but little resistance to it.
The cope surface of a casting generally cools the fastest,
especially when the copes are shallow., Before endeavoring
to cool a casting, we should consider the greater amount of
heat lost by the wpper portion than lost by the bottom pard.

About all that can be said as regards the cooling of ill-
proportioned castings, to keep them straight, iz : cool the
thick part and Leep the thin part hot, so as to have the same
temperature in each portion. Keeping all parts of the same
temperature, their contraction will be uniform. There are
castings that it is almost impossible to cool so as to keep
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straight, on aceount of their ill proportions; and should
we by good management do so, we run the risk of having
them crack sooner or later, as there is sure to be a strain
somewhere, because a thin body of iron will contract in
cooling more than a thick body,

With custings in which a strong artificial cooling treat-
ment has to be resorted to, to make them come straight, it
is best when possible 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 which this would be impossible,
because they twist into all kind of shapes, one day being
one way and the next day some other shape, and so on.
Ahout the best thing that ean be done with such castings is
to make them of iron, of the least possible contraction. If
iron could be had that had no shrinkage qualities, we
would not be troubled much with erooked castings.

Weighting down the ends or the middle of long, heavy,
or light eastings, 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 weight 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 cool-
ing. 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
off they came up straight.

Often moulders will weight down the ends of a casting,
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and shovel the sand from the top in the middle in order to
keep the ends of the casting from coming up. This is
wrong, for by cooling the middle on the top side this part
is contracted quicker than the under side, which will natur-
ally cause the ends to come up if the weights are not heavy
enough to hold them down. If the moulder is trying to
hold down the ends of his casting, it would look more as if
he understood what he was doing to dig underneath the
middle of the casting so as to cool it, which, by causing the
castings to contract there, will help the weights instead of
working against them,

If the under side cannot be got at, it wonld be better to
put on more weights, and instead of cooling the middle on
top, leave it well covered over with sand, so as to keep it
hot. It should always be remembered, that removing the
gand from any part of a hot casting cools it ; and that cool-
ing any portion of a hot casting causes it to contract the
faster.  Also that before one gide can contraet faster than
another, there must be a crook or bend in the casting, this
bend being made while some part of the casting is hotter
than another. The part that cools first in equal-propor-
tioned castings will generally keep the casting in the shape
it waz bent when hot.

It is not always that a moulder will suceeed in straighten-
ing a casting before it is cold. He may, when he gets it
out of the sand, see that it is erooked, and while there is
yet a little heat in it, by dampening the rounding side or
surface with cold water, straighten it. This treatment re-
quires care, especially if the casting is so hot that you ean-
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,
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After castings are entirely cold, and are then found to be
crooked, they may often be straightened by * pening ™ with
a hammer, or by heating the middle with a wood and
charcoal fire, and weighting down the ends.

The npper cut shows how this is generally done. The
crooked casting is rested on two iron bearings, E, E, high
enongh to give a good chance to build a wood fire under-
neath. There are then wooden or iron guide-blocks, P, P,
set to allow the ends of the casting, when it is being straight-
ened, to be bent down the proper distance, so that, after
the weights are taken off, the ends will spring up, leaving
the casting straight. It will generally be necessary, if the
middle is made red hot, to bend it down about twice as
much as it is crooked ; that is, if it is ¥ erooked, 1t should
be bent 14", and after it iz cold and the weights are taken
off, it will be 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
or contraction involved ; 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
sufficient to straighten it, as explained.

A wood fire is kept underneath, and a charcoal fire is
made on top of the easting, so as to have it surrounded
entirely by a strong fire,

Often castings can be made straight by “ pening " the
hollow side with a hammer, as shown. The hammering
compresses and lengthens the part that is hammered, ex-
panding the surface of the iron, which lowers the ends.

A golid iron block should always be used to rest the por-
tion of the casting under the hammer, and the hammer
should bave a good, flat “pene.” The hammering should
be done gradually over the surface. Steady hammering on
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one spot and then on another breaks the skin or surface of
the iron, or perhaps worse, will break the casting in pieces.

The lower cut shows how gates and runners sometimes
draw castings crooked. This casting was a long, toothed
rack, the tecth being small. The casting was gated as
ghown (sometimes such castings are run from one end, by
having the mould set on an incline), and when it was taken
out of the sand it was bent sideways. This was cansed by
the gates and runner being lighter than the easting, and in
cooling und contracting the quickest, they draw the casting
crooked.

To remedy this in the next casting, gates were made on
both sides, as at X, Y, instead of on one side only. This
caused an equal pull on each side, thereby making a straight
casting. The small gates, 2, 3, 4, and 5, at the ends, would
gencrally be broken from the castings by their more rapid
contraction.

There is hardly a foundry that has not been at some time
tronbled by castings breaking or warping, and it is fre-
quently troublesome to find the cause, and a remedy.
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CAST IRON.

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 it is
hot or cold blast, and what class of fuel is used to smelt
them.  The same class of ores will produce different grades
of iron by varying the charges of fuel and fluxes ; the fuxes
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 eontain more iron than others ; about the lowest
percentage of irow ore nsed is sixteen per cent., and about the
highest percentage of iron said to be produced from ore is
seventy per cent.

Silex, lime, and clay arc more or less combined with iron
ores; some ores contain so much that the ore will flux itself,
and again one ore will be used to flux another.

“ Any substance which promotes the melting of another is
ealled a fur.”—0sBORN,

The percentage and class of fluxes used depends upon the
compogition of the ores,

Silicon, sulphur, phosphorus, and manganese are bodies
that exist in the ores asin the cast iron, but the same per-

13
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centage contained in the ore does not exist in the grades of
iron obtained from them.
The manager of a blast furnace will sometimes cause the

composition of ores to be entirely changed by his manipula-
tion of charging and smelting them, For a manager to
obtain the grade of iron wanted, a practical knowledge
obtained from experience and from thechemiecal composition
of the ores, fluxes, and fuels used is necessary.

The fuels used to smelt ores are chareoal, anthracite coal,
bituminous coal, and coke. Chareoal makes the best iron
because it is freer from sulphur, and other impurities which
always cxist more or less in coal and coke ; the phosphorus
in ivon is often largely obtained from the limestone used to
flux the ores.

Silicon and the manganese in iron ore are obtained from
the ores. The carbon in iron iz obtained from the fuel
used to smelt it with. The earbon in gray iron is mostly
all m the form of a graphife, and the iron may con-
tain as much as three or four percent. of it. A large
percentage of graphite in gray iron will make it very
soft, unless made hard by the presence of some harden-
ing substance, such as gilicon, which iz the most common
case,

White iron contains carbon in a different state from gray
iron.  In white iron it is called combined carbon, in which
form it hardens the iron. The graphite earbon in gray iron
can have a large percentage made combined carbon, asin
white iron by casting it on a chill or suddenly cooling it.
By this action the carbon, which in melted iron is in the
state of combination, does not have time to separate in the
form of graphite.

Silicon, sulphur, phosphorus, and manganese are im-
purities found in cast iron, which more or less destroy the
etrength of the iron by making it hard or Lrittle, Silicon
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greatly increases the fluidity of irom, thereby making it
good iron to rua light or thin castings, but for castings re-
quiring great strength, silicon is undesirable. While iron
containing sulphur may be strong, phosphorus will always
be an element of weakness,

Cold blast iron is said to contain less sulphur and phos-
phorus than hot blast, but at the present day this is a dis-
puted point.  Charcoal is the only fuel now generally used
with cold blast ; anthracite coal and coke being blown
with hot blast, and also eharcoal, for the purpose of saving
fuel and obtaining a larger percentage of iron from the
OTes.

White iron is sometimes produced by improper charging,
bad fuel, or a furnace failing to work as it should. To
obtain gray iron requires the most favorable conditions and
management. Gray iron passes from the solid to a liquid
state far more readily than white iron.  White iron becomes
soft and pasty 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
used to malke thin, light castings ; it has not much strength,
but it possesses great softening qualities, which permits an
advantageous use of it mixed with serap or harder grades of
iron.

A No. 2 iron is harder, stronger, and closer grained than
a No. 1 iron.

No. 3 is still harder than No. 2, and possesses less strength,
while its color is gray inclining to white.

Noz. 4 and & are mottled irons, which are made from a
mixture of gray and white irons,

No. G is white iron, possessed with little strength, and very
seldom used except to mix with eofter grades of iron in a
foundry.

No. 1 charcoal iron will not generally make as soft a cast-
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ing as a No. 1 anthracite or coke iron. A No. 1 charcoal
iron should be a very strong iron.

It is not always safe to rely upon the appearance of pig
iron (when broken) as to its qualitics, for when it is melted
in the cupola its nature will 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 it.  To judge of the merits
of iron when in a liguid or solid form, requires study and
experience ; hard iron, when running out of a cupola, causes
numerous sparks to fly in all diveetions ; when in the ladle
the surface presents an unbroken, close appearance, and if
the surface is disturbed it acts slnggish and devoid of life.

A No. 1iron in running displays no sparks, and when in
the ladle its surface presents a lively, broken appearance of
finc-colored unduolatory movements. No. 2 and No. 3
present a similar appearance, only to a less degree as the
iron becomes closer.

A piece of iron when broken, if good and strong, should
present a medinm-sized grain, of a lustrous dark gray eolor,
fracture sharp to the touch, and close, compact texture.

A grain either very large or very small, a dull, earthy
aspect and loose texture, indicates a poor grade of irom.
The color of iron iz generally lighter as the grain becomes
clozer.

All kinds of iron become white when suddenly chilled,
and iron poor in carbon becomes so most readily.

Cast iron melts at from 2,000° up to 3,000°, and will pro-
duce 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, pulleys, ete., a series of ma-
nipulations are given that to many foundry managers will
be far more instructive than an elaborate chemical analysis
of iron, Twenty-five or thirty years ago pig iron was not
g0 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
all American foundries now use different brands. Hence an
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
at which they will melt. A hard iren will generally melt
faster than a soft iron. Pig iron requires a higher tempera-
ture to melt it as fast as a piece of old scrap iron of the same
gize. Pigiron generally melts at the ends of the pig first,
for the sand and scale on them hinders the body of the pig
from melting ; and light iron will melt before heavy. When
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. Larger lumps of scrap iron
that cannot be broken are very often melted ; I have charged
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pieces ranging from 100° up to 1,000°, but it is not economy
to melt heavy pieces if they can be broken, for such large
bodies require the use of more fuel to melt them. In
charging iron it should be evenly distributed over the fuel,
and made level, g0 as fo receive the charge of fuel on
the top of it. The iron should not be charged close on;
it is better to charge it open, thus giving the flame and
heat a better chance to reach it, In charging pig iron, the
top smooth fuce, having no sand on it, should be the side to
be placed next to the surface of the fuel, since, by so doing,
the heat will reach it more readily. Long pieces of pig, also
gerap irom, should be used as little as possible, especially
in the smaller-sized cupolas, for they are apt to hang them
up. In melting irons of different grades during the same
heat, there is danger of getting them mixed, unless the great-
est of care and judgment are used. Sometimes they will
get mixed because of the method the melter has of charging,
gome men, when shoveling in coke or coal, will stand back
geven or eight feet from the charging door, in order to aveid
the heat. The fuel strikes the farthest gide of the cupola, and
lodges on the side nearest to him, so that instead of the
fuel being level, it is banked up against one side ; the iron
18 mow thrown in, and it rolls to the lowest side; thus
the largest percentage of the fuel is on one side; and of
the iron on the opposite side. There are cupolas charged
in this manner very often. The foreman will complain
to his melter because the cupola melts go slowly, or becanse
it is choked before it has melted half the irom it should
do; or when the castings come out, because they are hard,
or not of the grade wanted ; for any uneven charging of
fuel and iron will always cause trouble, and to many it may
appear a very profound problem to solve, when, in reality,
it iz only the lack of judgment and a little common
sense,
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S8HOT IRON, OR BURNT IROXN

is a class of iron that foundrymen dislike to have anything
to do with, on account of its mixing in and contaminating
other irons.  Shot iron will sometimes cause hard spots in
custings, it also canzes them to erack, 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 first-cluss iron in their castings
generally have trouble to get rid of shot iron ; there are
some ghops that will not bother with it at all ; they will pick
out all the iron they can from the cinder, and let the rest go;
and it has often been a question in my mind whether they
were not as well off as those that paid help to screen the
cinders, and used the shot irom at the expense of making
bad castings. T have tried in many ways to use shot iron so
as not to spoil good soft iron, and about the best plan is to
make a separate heat of it, or melt it at the last of a heat,
and then pour it into pigs, which can then be broken and
nged to mix in with good pigs in future heats; but in any
form it should be used with caution. Burnt iron, in many
respects, is like shot iron, so far as making bad castings is
concerned. Burnt ivon will make more slag than shot iron,
and cause a cupola to choke quicker. There are degrees in
burnt iron, zome are worse to deal with than others; but with
shot irons it is all about alike. Burnt iron should only e
used in small quantities at a time, unless a lot of sash
weights, ete., 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, snch az 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.
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TRON MIXTURES.

Wuex a foundry receives a pattern they receive instrue-
tions as to the grade of iron required in the casting. One
may desire a good soft iron, another a very strong iron, ora
very hard iron, or perhaps desire it chilled. These four
elements comprise the requirements for special mixture.
When a cheap iron is desired, the castings are gencrally
made of what iz called a common mix, and in such eases it
may be even too coMMON.

Common mixtures are generally made of one third No. 1
soft pig, and two thirds common scrap.

Castings that need to be soft, as pulleys and thin castings,
are generally made of the openest No. 1 pig that can be
obiained, and then mixed with half good machinery scrap
iron : if all pig iron is used, as a rule, softer casting will be
obtained, By mixing two brands of No. 1 pig, in faet,
to obtain any grade of castings from pig, it is best to use at
least two brands of pig, as it results in a better iron, In
the Eastern and Middle States more pig iron and less serap
is used than in the Western States. A great many places
use almost all pig iron in their mixtures, which plan is not
good in many cases, for a fair percentage of good scrap
mixed with pig iron will often make a cleaner and stronger
casting.  To obtain a very soft iron it is sometimes ad-
visable to use nothing but pig, selecting from two brands
the openest pig that can be found. Soft iron is not a strong
iron ; it s a very hard matter to obtain a very soft casting
and at the same time a strong one. One of thie beet irons
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manufactured which accomplishes this end is the Hanging
Rock iron, manufactured along the Ohio River; No. 1 Scotch
pig is a good iron to use as a softener.  When it 15 desirable
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 mix-
ture than if equal proportions of each are used. Nos 1
and 2 of Scotch pig are generally a very weak iron, and if
used alone the castings would be porous and unclean when
finished up. There is American Scotch pig as well as
foreign.

For castings requiring strength when all pig is used, it is
best to mix a No. 1 of one kind with a No. 2 of another.
There are three classes of pig iron named by furnace man-
agers—the red short, the cold short, and the neatral iron.
The red short is an iron, that has no strength when red hot,
the cold short is one that has no strength when cold, a nen-
tral iron is made by mixing the red and cold short irons to-
gether ; and, naturally, the neutral iron makes the best
castings. When mixing irons of two or three distinet grades,
to make a easting which is to stand great pressure or strain,
or to have a spotless finish, it is a good plan 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 cast-
ing. This is a good plan also for some special cylinder,
roll, or die castings, where a mixture of distinet grades is
used, such as No. 1 charcoal and No. 1 anthracite or coke,
car-wheel serap, and a percentage of white iron or stecl.
Whenever white iron or steel is to be mixed with zoft iron,
the process is troublesome, for they will not mix well to-
gether; but by twice melting, the union is made more com-
pact and the result cleaner. One thing that should not be
lost sight of in remelting iron is, that every time iron is
remelted IT IS MADE HARDER,

When making chilled castings a strong iron should be

13*
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used, as the chilling of any iron will weaken it ; the closer
the grain of iron the deeper will the casting be chilled,
hence a No. 1 open-grained iron can seldom be chilled.
Charcoal irons are generally nsed in making chilled castings
on account of their superior strength,  For castings that are
to be chilled very deep or made very hard, white iron, and
somelimes steel, iz melted in with the eharcoal irons. White
iron makes a casting weak and brittle, and whether steel
makes a casting stronger is a disputed point, but to harden
softer irons steel is effective.

For heavy castings, designed to stand strains and friction,
one third No. 1 charcoal and two thirds mottled would
answer. Mottled iron is generally a strong and close-grained
iron. In mixing hard grades of iron, requiring finishing,
open-grained and elose-grained iron should not be mixed to-
gether, for it is apt to show an uneven grain in the finish-
ing. The following receipts have been used for the castings
noted :

LOCOMOTIVE CYLINDERS.

2,600 pounds of car-wheel serap,
GO0 4 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 pounds,

MARINE AXD BTATIONARY CYLINDERS,

First—
One half No. 1 chareoal,
“  good machinery scrap.
Second—
One third car-wheel scrap,
o good machinery scrap,
3 No. 1 soft pig.
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ROLLING MILL ROLLS.

Some places make their rolls out of car-wheel serap only.
For small rolls, however, if the rims of the car-wheels are
not chilled over 7, and the middle and hub appear toler-
ably zoft and not mottled, the iron would be the right grade.
The wheels selected to make rolls over 147 in diameter
ghould be the thickest chilled ones, and the rolls so made
often have the edges and fins chilled.

One half car-wheel serap,
Ope quarter No. 1 charcoal,
ii Nﬂr 3 Wi

This is also a mixture used for making rolls, and the car-
wheels should be selected for the small and large rolls as
above noted.

Mixture used for making small chilled rolls, which were
desired chilled 14", otherwise they would be of no use :

1,300 vounds of old car-wheels,
100 il No. 1 chareoal,
300 £ steel rail butts.

Mixture nsed for making kettles which had to stand a
red-hot heat all the time, so that the iron had to be strong
and close :

1,300 pounds of No. 1 charcoal pig,
800 LL old ear-wheel scrap,
700 d good machinery serap.

Mixture used to make eastings chilled, which are moulded
all together in sand, the castings being required to stand
friction and no strain :
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200 pounds of white iron,

200 " plow points,
100 e No. 2 charcoal,
100 L car-wheel scrap.

PULLEY MIXTURES.

Iron for making pulleys should have as little shrinkage
about it as possible. It would be a hard matter to give the
exact proportions of iron to be mixed for them, as the thick-
ness of the rims and the quality of the iron is what such
mixtures depend upon. For thin pulleys 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
2" thick, often pulleys are easily turned up, if the mixture
iz of equal proportions of No. 1 and good serap,

BASH-WEIGHT MIXTURE.

Two thirds serap tin,
One third stove plate scrap.
This mixtore, when melted, made white iron.

The few mixtures given show how special grades can be
made or changed. To mix the above iron for machinery
castings, these mixtures, except the sash-weights, are gener-
ally costly, and always demund an increase in the price of
castings,
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ODD WAYS OF MELTING TRON.

THERE is probably as much reazon for changes in the plan
of melting iron as there is in moulding jobbing work. Melt-
ers will sumetimes get nervous at being ordered to charge
up their cupola in as 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 fore-
man 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, secing that some moulder will not
get ready m season, this order may be reversed. As
he does not want to keep his men late when it can he
avoided, he orders the cupola charged, so that the men hav-
ing small work can be pouring off while the large casting is
being got ready. This casting, that, perhaps, weighs five
tons, may not be thick in any of its parts, =0 as to require
much feeding, and the hottom can be dropped soon after it
is poured. In this way the only moulders kept lale are the
ones that were going to keep the whole shop’s erew behind,
which, for a shop that pays overtime, would he expensive,
and, in any case, is not pleasant for the men.

On some days the shop floor may be covered with a class
of work that is better for being poured with dull iron, and
the next day the work may be such as to require very hot
iron. Again, there will be heavy and light castings, requir-
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ing entirely different grades of iron; and to complicate
matters the foreman, if an observing man, will see that the
brand of iron is not of the same grade as the last car load.
All of the above canses, to which could be added quality of
fuel, sometimes make a thonghtful foreman think of a string
tied full of knots.

I will try and show in this, two of the many plans that
may be adopted to meet different conditions that may be
new to some.  One is for melting epecial grades of ivon, and
the other to retain the bed in a cupola after melting a heat
for a break-down job, or fora picce of casting that is wanted
in a hurry,

I worked once in a rolling mill company's foundry, and
gometimes 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 ignor-
ance of the cause of his haste would soon be enlightened by
geeing a team, or some men bringing a pattern.  This pattern
would be given to some competent moulder, and two or three
reliable moulders would be retained to help him. By this
time all the moulds are poured off and the cupola man has
received instruction not to Crop the bottom, but to prepare
it to melt iron again in the eourse 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 clinkering eoke or ccal 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 operation for the first half hour or
g0, oruntil yon are sure that all the droppings of iron and clink-
ers are pulled ont.  After this, every half hour or so will be
sufficiently often to clean the bottom out. The stopping up
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of the breast every time the clinkers are cleaned out is done
to prevent the fuel from burning away, and also to keep the
clinkers and droppings of iron from being chilled with the
air.

After the cupola is well cleaned out, there should be some
fuel shoveled in, =0 as to freshen up and keep the fire 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
regular heat.  After it gets to burning, charge up the iron
wanted, put on the blast, and you will soon have yvour cu-
pola melting iron again.  The first two or three hundred of
iron is 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 follow-
ing : One morning early, two or three men were called upon
to mounld up a piece of machinery for a repair job. The melter
and helpers were called to the shop to get the cupola ready
as soon as possible.  The casting, the weight of which was
about 2,500 pounds, was poured about eleven o'clock in the
morning. The iron was all blown down, the breast knocked
out, and the eupola treated as above deseribed, until the time
for the regular afternoon leats, which 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 nsunal.
The time that the cupola was held from one heat to another
was about four hours. Thesize of thiscupola was a five-foot
shell.

To prevent the mixing of different grades of iron, when
melted at one heat, has been the cause of u deal of thought
and many experiments with fonndrymen. I know of a foun-
dry owner who makes a practice of melting only one grade
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of iron at a time. If hie has a roll to cast, he will only charge
up the iron weighed off for it. The blast will then be put
on and all the iron in the cupola melted and tapped out.
The blast is then stopped and the bed renewed with coke.
Another grade of iron is then charged up and all melted
down. I remember one day he made three distinet blow-
outs during the same heat. The first was about 7,000
pounds for a roll ; the second, about 2,000 for soft work, and
the third was common iron to finish off a heat of alout 8
tons, The size of the cupola that this was done in was
about a four foot six inch shell. This same gentleman has
a reputation for turning ont castings of the grade of iron
wanted, and it is owing to no more nor less than the way he
charges up his enpola, and in being particular in the mixing
and gelection of his iron. The objection to this style of
melting is that there is a little more coke used, and it takes
from half an hour to one hour longer to run a heat off,

It scems 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 special grade of iron, with
the usual charge of fuel on top, and so om, charging
with distinet grades of iron. As the grades of iron melt,
pour some castings, the weight of which should be nearly
the same as the charge, On the following day melt the
special grades of iron by themselves, and pour some cast-
ings, and then compare the runners and gates, and you will
gec that there iz a difference,

It is generally known that hard iron will melt sooner than
goft iron, 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
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wanted. If they have soft iron to run, it is generally charged
on the top of the hard iron. Thisisa plan that I do not
always approve of, as there ave always more or less particles
of any grades or charges of iron left remaining among the
fuel and on the bottom and sides of o cupola, and which will
affect two or three other charges.

A plan that I find to work well, when hard and soft
iron are wanted, is to melt the hard iron first ; then, in-
stead of putting the soft iron directly on the top of the
hard iron, I eharge one or two charges of common iron.  On
top of these charges the soft iron will be charged. After, as
I think, all the hard iron is down, then the common iron is
tapped out until, by the number of ladles earried off, T think
it is all melted. At this point the soft castings are poured
according to the degree of softness wanted. The softest
casting wanted, if there have been three charges of soft iron
charged, should be taken from what is thought to be the
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 by from 4" to 67 as for ordinary heats. This
iron will be put in from one half hour to one hour before
any of the other eharges 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 large
charge of fuel takes a longer time to get hot, and separates
the charges of iron more readily. When the first charge of
iron is melted, the second, or large charge of fuel, will come
down and raise the bed up to the proper height to run the
balance of the heat off. T have by this plan charged hard
iron on the top of soft iron.
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And when not taking out the soft iron too closely to the
amount charged up, the castings have been as soft as if the
hard iron had never been charged up. It is in having only
small quantities of different grades of iron to melt that
there is serious trouble with their mixing together. With
large quantities there is more chance of having castings the
grade wanted; but even then the melter must use judgment
in seeing that the iron is charged as it should be, and the
foreman should be watehful, so as to know that the iron is
taken away from the cupola as the grades melt or come
down,
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THE TUYERES AND LINING OF A CUPOLA.

T'HE governors of a eupola are its tuyeres : it is through
them that life and combustion is given to the fuel by rapidly
supplying air. Without air there can be no fire, for the oxygen
air contains, when combined with the carbon in the fuel and
ignited, gives to us heat or flame, so that the faster we supply
this oxygen to the fire, the greater the amount of heat we
obtain, Chemists tell us that two atoms of oxygen combined
with one atom of carbon cause a thorough combustion of
the fuel, and if more than two atoms of oxygen are supplied
to one of carbon, it canses a destruction of the fuel by
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 oxygen, and hence
we are compelled to use more fuel than we otherwise should,
There are manufacturers of patent eupolas who claim their
process will largely prevent this extra consumption or waste
of fuel owing to certain arrangement of the tuyeres, and
among the most prominent are the Collians and MeKenzie
cupolas. The best test of these patentzs is their practieal
working, which must be seen to be understoed.  The Collians
cupola tuyercs arve apparently based upon a very scientific
principle to accomplish the end desired: since, however, it is
only intended to notice the various cupolas and tuyeres which
may be nzed, no recommendation is made. There are every
imaginable shaped tuyeres used—oblong, triangular, oval,
square, flat, and round. For each style there can be found
ready advocates ; but, after all, the plain round tuyere has
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my preference as it can be easily replaced, and gives oppor-
tunity to bhar into a cupala, and also as it does not cool as
much area as flat tuyeres, etc.

The distance of a tuyere from the bottom or bed iz deter-
mined by the class of work to be done; for instance, in
foundries for making stove plates, 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 required to be melted at
one tap.  The advantage of low tuyeres is a saving of fuel.

For melting large quantities of iron, it requires the same
amount of fuel over a low tuyere as it does over a high
tuyere.

Another reason for having high tuyeres for nse in machine
or jobbing foundrics is, a large body of iron is often required
to be melted before tapping out the iron into a * crane
ladle.” The object is to have a large body of iron to retain
the heat, as sometimes it takes two or three hours to melt
enough iron to pour a heavy casting. This course also gives
time to allow the scrap iron of all descriptions and grades,
also heavy solid picces 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
longer heats than it would if the tuyeres were low ; but
there are times when having both would be an advantage, To
meet this want, there have been two zetz of tuyeres applied to
the cupola, and placed one above the other. These can be
easily arranged, so that either set may be employed to ad-
vantage, using the high tuyeres for heavy heats, and the low
tuyeres for light heats,

The openings of the tuyeres not in unse are to be stopped
with clay. Somectimes the spout and breast of a cupola 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
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which not long ago was used by the anthor in a 50" cupola,
and found to work satisfactorily. A very convenient form
of ularm for indicating the highest limit to which the melted
iron is allowed to rise in the cupola will be readily under-
stood by the following description. Referring to the accom-
panying 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 .Y, has three holes of one inch
diameter, bored through within ", allowing sufficient ma-
terial to prevent the wind from escaping.

The bottom ig held up tightly in place by a piece of round
iron and a wooden wedge, as shown, This device should be
attached to the tnyere nearest the spont &, so as to be easily
observed. It is of essential importance to have the tuyere,
to which the alarm iz 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
tuyeres into the pipes &, 0. When the melted metal rises
to the height of the low tuyere, it will run into the alarm
box, filling the holes and burning throngh the wooden bot-
tom to the floor almost instantly. A ladle eould be placed
under the alarm to catch the melted iron, if desived, without
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
opening, and furnishes the means to bar into the cupola, or
inspect the same, as a piece of mica iz fastened into the open-
ing e, with putty.

The 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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The workmen are frequently and sometimes badly burned
by aceidents of this kind ; and there are many cupolas in use
having quantities of iron in the wind boxes and pipes, thus
ohstructing the passages. The pipes are frequently destroyed
by the hot metal, while in others they have to be patched.
The workmen have to rely upon their judgment generally to
determine the height of the iron in the cupola, and some-
times are deceived. In some instances the tuyeres are so con-
structed that an alarm could not be applied to them ; in such
cases I would recommend the application of a blind tuyere
one inch lower than the working tuyeres, and attach the
alarm to it. This useful appliance is, I believe, original,
and is hereby given to those who may wish to use it.

The lining of a cupola should always be built solid and
close. The fire-clay placed between the bricks is only to
make an air-tight joint, and the less elay used the better
The clay should be mixed with water, and very thin, so that
by dipping the bricks into it sufficient clay will adhere to
them to form a tight joint., Each brick should be ham-
mered until all the superfluous clay is squeezed 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 elay,
keeping the bricks apart ; and as the clay has not the power
to rvesist the intense heat, it soon erumbles away, leaving the
joints exposed to the action of the fire. In mixing clay, some
advocate the addition of one third sharp sand. A very good
plan is to boil the clay and sand together in a pot, as they
will become more thoroughly incorporated. There are three
courses or thicknesses of bricks nsed in lining up a cupola.
Some foundrymen line up their cupolas with a four-ineh wall,
keeping the brivks back from half an inch to one inch from
the shell of the eupola, filling the open space with clay, mak-
ing a wall of about five inches thick. When this course is
adopted, the man in charge need not be surprised some day,
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after the bricks have burned out a little and a heavy heat is
raised, to see the cupola shell get red hot, and perhaps a hole
burned in it. I claim that the safest und best way to line a
large cupola is with an eight-inch wall; as with that thickness
of bricks no fears need be entertained in running off heavy
heats, and when the inside four-inch lining is burnt out, it
may be replaced without disturbing the other four-inch lin-
ing next to the shell.

When it iz impossible to follow the above directions, on
account of the double lining making the inside diameter of the
cupola too small, very satisfactory results may be obtained
by placing the bricks on end, so as to make the back lining
two inches, and a four-inch lining laid up in front, as shown
by the engraving. Broken bricks may be used for the back
lining. The dimensions of fire bricks here given are more
theoretical than practical, for some will be 44" wide, while
others may be 43" or 5", and vary in thickness from 21" to 3",

The inside lining in this case can also be replaced without
disturbing the 2" lining, The inside lining should not be
allowed to run too long before replacing, beeanse when it is
allowed to go beyond a certain limit, pieces of the bricks will
flake off, mixing with the melted iron, forming an excess of
glag, causing a retarding of the melting process, and produe-
ing dirty castings, The destruction of the cupola goes on
more rapidly under the eonditions named,

A glag hole shonld be applied to eupolas in machine foun-
dries, as it is very essential in keeping the cupola clean
and forwarding the melting when using dirty or burned
gcrap iron, or bad fuel. Any of the foregoing substances
would tend to make plenty of slag, particnlarly during a
large heat. Even with a small heat there is more or less
formed ; and there are many cupolas where the slagging is ull
done through the tapping hole, which iz a very dirty process,
besides burning up the ladles when there is much slag, The
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proper place for a slag hole is behind the cupola, because it
is out of the way. It should be located from two to four
inches below the tuveres. When slug is forming, and it is
desired to let it out, the cupola should net be tapped nntil
the slag has reached the level of the slag hole; the hole
may then be opened and the slag allowed to run until the
iron appears, when the hole should be stopped.

The spout should then be tapped, and from 300 lbs. to
800 lbz. of iron allowed to run out according to the size of
the cupola. The iron should then be stopped, and in a few
minutes the slag hole should again be opened, after which
from one to five tons of iron may be melted withont the ne-
cessity of opening the slag hole again,

During some heats it becomes necessary to slag out several
times—depending upon circumstances. A slag hole should
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 wonld adopt the plan of a sepa-
rate slag hole, they would be so pleased that they would
never think of returning te their old methods,

14
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PREPARING CUPOLAS.

THE various odd shapes given to foundry cupolas are gen-
erally the result of circumstances.

There are traditions extant of men, who, in commenecing
business, could not afford a cupola possessing the proper
gualities and improvements ; so barrels or tanks were lined
with bricks and clay by some, while others, who were more
enterprising, made a square cupola of open sand-plate cast-
ings bolted together. These make-ghifts will do for past
generations and in localities where there is a lack of capital.
But the business man who understands how to run a foundry
economically, insists upon having a first-class cupols, if it
is to be had. There are two principal styles of cupolas, viz.,
the oblong and round.

The former possesses the advantage of allowing whole pigs
and long pieces of iron to be ** charged up,” without requiring
them to be broken in small pieces ; the latter style is, how-
ever, more generally used. Cupolas can be nsed from 10"
to 727, or even larger if desirable ; emall-sized cupolas are
generally made with swivels, for the purpose of dumping
them when they have melted their small heat. The small
cupolas are only practicable 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 cupolas range from 30" up to 48"
(these measurements are inside diameters). The amount
of iron a cupola will melt depends greatly upon the man-
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agement. A 20" eupola should melt two tons, a 30" five tons,
aud a 48" fifteen tons. Improvements on the inside of cupolas
have been attempted in various directions, but thus far the
common straight cupola, az shown in the cut, has not been
improved on.

I have often thought that the simpler the construetion 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 muech work it would require to keep any portion of
it in an ectagonal, hexagonal, or any analogouns shape, and T
think you will conclude that such forms were not desirable.
A plain, round, straight-lined cupola, made with the bottom
larger than the top portion, is the best for cnpolas under
307, Above 30" there will not be any trouble from having
the bottom and top of the same diameter ; and, to my mind,
a cupola should not be smaller at the tuyere, unless more
than 48" in diameter—inside measurement.

In small eapolas there is generally difficulty in respect to
choking, which occurs when the cold blast has not a suffi-
cient quantity of fuel to make it hot before it reaches the
center, and also from the liability of the pig and scrap
iron becoming fast in its downward flight ; by making these
gmall cupolas larger by 3" or 4" at the bottom than at the
churging door, the iron and fuel become looser as they de-
scend. Larger-sized eupolas, made the smallest at the tuyeres,
which is the plan of the McKenzie, and is patented, gen-
erally give good results, for there is some fuel saved, and
the blast brought with more force into the center of the
cupola or fuel.

The height to make enpolas ranges from 7 to 14 feet, the
height increasing as the diameter is enlarged.  High cupolas
confine or hold the heat, and make the iron hotter, and
melt it faster when it gets down to the melting point than
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low cupolas. The number and size of tuyeres the ecupola
should have depends somewhat upon the shape and con-
struetion of the tuyeres. With a plain round tuyere

A 20" cupola can have two 5" tuyeres
AB0o" ¢ &« three 51" tuyeres
A 40" ¢« five 51" tuyeres
A 48" ¢« ¢ geven b} tuyeres,

all evenly divided around the cupola.

The area of the main pipe which carries the blast from
the fan or blower to the cupola should, for larger-sized
cupolas, have a greater area than the tuyeres, to give more
force to the blast as it passes into the cupola. Also all right
angled turns in blast pipes should be avoided, as they break
the force of the blast.

Good management in melting iron is only indicated to the
obzerver by the amount or weight of iron or fuel nsed in
charging up a ecupola, and the time consumed in melting.
This information is good as far as it goes. A man know-
ing this much, if he had the cupola prepared, could charge
it nup and melt iron, and have a reasonable success so long
as the grade of iron, fuel, and working conditions did not
change.

It iz more diffieult to prepare a cupola properly than is
popularly thought. The first thing a cupola man generally
does in the morning is to put away his ladles and shanks, ete.,
and if he has any helpers they may assist him, or be gather-
ing the seraps and gates. Some places will * jingle * their
small gates so as to cause the cupola to melt faster and
cleaner. After all the tools are put by, the melter will be
getting the ladles ready, while the helpers are getting the
cinders away from the cupola, and mixing the clay for him.
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Next the melter will go inside the eupola and pick it out with
a small, sharp pick, being careful not to break or disturb
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 fluxes and from the heat, it will offen
stand the fire and blast better than some of the clays used.
After the cupola is picked out it must be daubed, and in
doing this many melters think the melting point, or that
part of the inside that gets burned out, should be filled up
g0 as to be level with the rest of the inside; but this should
never be done,

In looking at the cut shown herewith, there is seen ome
side of the melting portion daubed up, so as to fill up all
this burned or melting surface even with the upper and lower
parts. This is one caunse for eupolas getting choked before
they have run half of the heat off that they would if daubed
up as shown on the opposite side at 3. Too much clay
daubed on the lining will only bag down, as shown at X,
and make it too heavy to hang on the lining or bricks.  When
the blast is put on, the commotion of the fuel and irom
against it will soon start and canse it to come away from the
lining and mix in with the fuel and iron so as to cause a
large amount of slag. It will also form a bridge over the
tuyeres, thereby preventing the blast from getting into or
among the fuel. When this daubing falls off, the iron and
fuel will get in over the bridge, and eool and chill so as to
goon bung up the enpola, and stop the melting.  To properly
daub a cupola there should not be more than one inch of
clay on any part, and when the lining iz burned out in
spots there should be some pieces of fire-brick built in with
the clay, to save having large lumps of wet elay to dry and
to cause trouble when the blast goes on.  The melter should
be very carcful in mixing his clay to have just the right
quantity of open or sharp sand mixed in with it, as too little
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canses the clay when drying to erack open, and too much
destroys the body of the clay.

The best clay for duubing is fire elay. When the melting
point or surface is so badly burned ont that from § to 1 inch
thickness of clay will not keep the iron shell from getting
red hot, that portion of the cupolashould be relined at once.

The lining of a cupola will last twice as long where good
fire-clay is used in preference to the common clays so
frequently used. It costs more to purchase fire-clay than
the common red or blue clays ; but as to the question which
18 the cheapest in the end, it may be noted how very costly
it is to reline a cupola every few months, When a melter
in picking out the cupola sees that it is burnt out in
gome places more than in others, he may be sure that some-
thing is wrong; either the charges have not been put in
evenly, or the cupola has not been daubed properly. These
two things are sure to cause uneven melting. Affer the
cupola is daubed, put up the bottom ; this is generally done
by propping up a section or one half of the door, and then
shoveling up the sand, after which the balance of the door
or hottom 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 iz made all in one picee and hung by two hinges.
Drop-doors are sometimes made of wrought or Dboiler iron,
g0 as to make them lighter ; cast-iron oncs being too heavy
to put up easily,

The sand used 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
small-sized cupolas. Many a man has been burned in en-
deavoring te pry down baked bottoms. It is also bad to use
rotten or very open sand, because the irom is apt to wash it
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away. It is advisable, after the sand is rammed down and
the shape of the bottom formed, to coat it with clay wash,
for by so doing a firm erust will form on the surface. The
gand should net be too wet, or rammed too hard, as either
will cause trouble, just as the bottom of a green sand mould
does from wet zand or hard ramming. The author has seen
a cupola bottom blowing so that the sand was lifted enough
to let the iron run out at the bottom. A bottom should be
made sloping, as shown in cut; this is to make it certain that
the iron will all run out.  If a bottom has too much slope it
will cause the iron to rush out with foree, 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 first
commences to melt. Putting in the front or breast in a
cupola should always be done intelligently, or there will be a
failure of some kind. The front of cupolas is made large
enough to admit shoveling the sand throngh them to make
the bottom with, if desirable.  When the lining of a cupola is
over 6" the brick had better be cut away from around the
front, so as to form the tapping hole of a proper length ; a
long tapping hole will always be troublesome if the iron
chills in it, and also it makes an ugly-looking front. A
tapping hole should not be over 3" long, and made with
clay, so that the working of the tapping bar and washing
of the iron will not wear it away, The front or breast can
be rammed with a mixture of clay and new moulding sand,
or let the whole front, including the tapping hole, be
formed from a stiff clay. Some melters do not put in the
front until the fire is started, using the fuel for a backing to
ram against ; others will make it half up before putting in
the fuel, and then, after the fire gets burning nicely, they
will put in their deaw plug and make up the balance.
A good plan is, when the cupola iz large enough, to have
# board with a hole to admit the tapping draw plug held



PREPARING CUPOLAS, 321

up against the inside, while one rams or packs up the front
until solid, after which, with a trowel, make the inside of
the hole of a conical shape, as shown, and make the clay
smooth and even with the brick-work ; also it iz 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 picee of a board set in against the
hot fuel is used to form a backing to ram or pack the breast
clay against. The spout of a eupola is made while the breast
iz being formed, and dried a little with charcoal, or some hot
coals, before the cupola is charged.  In preparing a cupola
mosk 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.
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FUEL AND CHARGING IRON.

To melt iron we must use fuel, and by the quality and class
of fuel used the nature of the iron is more or less changed,
Fuel that containg an unusual amount of sulphur will
always make the iron hard, and also create a quantity of
glag. A good method of testing fuel before using 1s to
make a piece red hot, and let it drop into a pail of water ;
then by practice it is possible to tell by the smell if it con-
tains an unusual amount of snlphur.  Coal generally makes
a purer and softer casting than coke. The percentage
of fuel required to melt iron depends upon the height of
tuyeres, pressure of blast, and the quality and grade of
iron unsed, as well as on the construction of the cupola,
and the quality of the fuel. With coal or coke that is
hard and elear less fuel is required than if it is soft and
flaky. It requires more fuel to melt heavy iron than to
melt light, and all pig iron requires more fuel than heavy
serap on acconunt of the sand on the pige.  The stronger the
blast the higher it is forced through the hot fuel before it
becomes heated by its union with the fuel to its greatest
temperature.  When there is too much fuel for a bed we do
not obtain the fall benefit of the greatest point of tempera-
ture, as the iron is raised up above it, and since it melts at
a decreased temperature it will not melt so fust, The same
is true when the bed or fuel is Jower than this peint, and it
15 worse to have a low bed than a high one, for a low bed
will cause dull iron.  For the ivon, when it is melted, is not
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obliged to drop through this greatest point of temperature,
as iron does when melted upon the high bal, and further,
the blast is colder in the low bed than in o high one. A
workman, to do RAPID or EcoXoMICAL 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
the management of the cupola, and partieular in charging it.
There are hardly two eupolas that will be found to have the
same blast pressure.  Attached to the last cupola is a water
glass tube inserted in the wind box, with a cork on its end to
prevent its breaking, A tube thusapplied and filled with water
will show in 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 eupola and size of the
tuyeres will always canse the pressure to vary, [t is not
always true when the pressure is high on the outside that it
is the same on the inside, There will generally be the most
pressure shown toward the latter end of a heat, and this is
cansed by the tuyeres and fuel in the front of them being
choked more as the melting inereases.  The pressure of blasts
used will be found to vary from eight to twenty inches, It
requires a stronger blast to melt ivon with coal than with coke.
A weak blast will eause slow melting, and too strong a blast
iz apt to harden the ivon and make slag, since its power will
cut the clay and lining.  Coke will melt iron faster than coal,
and a enpola shonld melt longer with coal than with coke.
Coke and coal are often used together. In sections where
coal is the more expensive of the two, some foundries make
a practice of filling up to the bottom of the tuyeres with
coke, and then making the balance of the bed all coal 5 and
between the charges of iron they will throw in from one
fourth to onethird the amount of coal to that of coke, put-
ting the coal in first, which is & good plan to adopt in coke
sections when there is a very large heat required. Again,
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gome will use all coke for the bed, and use a little coal
between the charges, and others will have the order changed,
using some coal on the bed and none between the charges.
The height of fuel required toform the bed is lower for
coal than coke ; eighteen inches is about the average height
for coke, and twelve inches for coal. Above the top of the
tuyeres medium-sized fuel will give better results than large
lumyps of coal or coke. The medium fuel makes a hotter
and more compact fire, Imperfeetly started fires have
often caused many bad castings. Melters are often seen
putting on a weak blast to make their fire burn np, go that
they can commence charging up their iron, and often-
times melters eannot obtain dry kindling wood enough to
properly start the fuel. But as a general thing the melter is
to blume 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 they should be ; again, he will
not have enough shavings to properly start his wood, or he
may have a lot of short picces of wood or blocks, and he
will put them into his cupola in such a manner that a
stranger would think he was trying to see how small a
space he could pack them into ; or again, he will not have
wood enough to get the fuel properly lighted, or the fuel
will only be burning on one side.  To properly start a fire a
good melter alwayz tries to have a well-dried supply of kin-
dlings on hand, and not wait until he wants to use it, and
then take the first thing he comes across, even if it is wet.
Kindling wood is effeetive when split up in long strips, and
placed endways on a slant against the side of the enpola so
as to protect the daubing as well as to catch fire better ; and
if small pieces are used, let them be laid in the middle as
open as possible, and on top of this kindling do not place
any more fucl than is necessary to kindle additional fuel
after the wood is all burnt out. Too much fuel at first
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has pat many fires out, or made them burn poorly. If a
fire does not kindle at first, there is often dull ireon all
through the heat, in spite of all efforts to overcome it.  The
proper time to start a fire depends npon the class of fuel
used. A hard coke or coal fire should be started sooner
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, mueh of its life wonld be
burnt out before the blast was put on. A fire should be
gtarted soon enough to get a cupola well heated up hefore
any iron is charged. About the average time of starting
fires is about two hours before the iron is charged, and the
iron is better to be charged abont one hour before the blast
goes on, 48 by so doing it will get heated and melt faster.
Upon the bed of fuel in a cupola 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, when it can be allowed
to become lower. To keep 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 raiszes it up to its proper point.
By the amount of fuel charged between the charges of iron
the character of the melting will be much regulated. To
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
the consumption of fuel on the bed, To know the proper
percentage to use, the melter must rely on experience az
practiced in his own cupola,

The weight of iron te use in making churges generally
depends upon the class of fuel used, and on the diameter of
the enpola.  With coal, charges need to be made Targer than
with coke. With fifty pounds of coke between five hundred
pound charges of iron, in the size of the cupola shown, we
have enough fuel to cover the iron over and separate one
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charge from another. But were the charges thus made
with coal, the coal would not separate the charges, und
the iron would appear as if it was one solid body, from
the charging door down to the bed. So that in order
to successfully melt iron with coal, we must have more
iron in the charges, in order to have the right percent-
age of coal to spread over all the iron, and to be strong
enough to distinetly separate the charges of iron. For
a small 30" cupola, as shown, when coke is used, the
charges of iron may be five hundred pounds each; but
where coal is used the charges could be twelve hundred
pounds of iron.

As to which requires the largest percentage of coke or coal
to melt iron, there seems to bea great difference in practice
and in opinions, but in many cases the quantity of the fuel
is the regulator. As a general thing with melters that weigh
their fuel, and sometimes change from one fuel to another,
they use the same weight of coal as they do of coke. In melt-
ing a heat 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 are places where they will use a less percentage
of eoal than of coke, but as a general thing the percentage
is a trifle larger of coal, since it takes a little more to make
the bed the height required ; for heavy heats the charges
of fuel should be larger than for light ones. The reason
for not showing a cupola of larger diameter is becanse
the writer believes there is more skill required to successfully
melt iron in small enpolas than in a large one. For a large
cupola will stand some improper handling, and show no very
bad results, but any improper management in a small cupola
will be sure to cause more or less trouble,

The weights of the charges in a capola will permit much
variation without bad results. Among half a dozen cupolas
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like the one shown, it would not be strange to sce them
charged with different weights of charges. In melting
iron, the beginner must observe the following rules. If
all coke i used, be sure it is about 18" above the top of the
tuyeres, and burning evenly throughout.  Upon this bed put
the first charge of iron, which ean be from five to fifteen
hundred pounds; then, if there are any heavy picees of ron
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 they will sink to the level of the tuyeres, and
from this cause a enpola will soon get choked; the weight of
the second and of remainder of the charges shounld run from
five up to ten hundred ; and to be safe as to the amount of
fuel, use fourteen pounds of eoke 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.,
If all coal be used, let its bed be about 12" above the tuyeres,
and let the first charge range from fifteen to twenty-five
hundred pounds, and the 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
alzo grade the charges of iron heavier in proportion as the
cupola inereases in diameter. Some make the charges the
game 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 iz, if the bed is in no
danger of getting down too near the tuyeres before the last
charges are melted. There can be more economy in fuel
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practiced by having heavy charges than by light ones; but
it is not every foundry that ean work heavy charges, on ac-
count of their having different grades of iron to melt during
the same heat.

In melting iron it is often a great benefit to use a flux =0
as to clean or geparate the impurities from the iron, and at
the same time make it more fluid. A great muny foundries
use limestone or oyster shells as a flux, while others will use
fluor-spar. There are also some patent fluxes in the market,
for which great merit is claimed. Among them is one pa-
tented by Edward Kirk, of Oswego, N. 17, the author of an
instruetive work on Founding of Metals.

The patentees of fluxes claim that the use of oyster shells
or limestone destroys rather than benefits the iron, and
their fluxes do the iron good by making it stronger and
softer, while the use of too much limestone or oyster shells
will make the iron hard ; yet it answers the purpose intended
in some cases, but oyster shells are better than limestone,
In fluxing with either limestone or the oyster shells, they
should geldom be uszed until the latter part of a heat, as they
will then help to clean out the cupola and make it drop better,
Limestone should be broken up to egg size, and thrown
among the irom ; a riddleful being sufficient to flux a heat
of three or four tons. A shovelful of oyster shells thrown
in on the last charge of fuel is a good thing to help to clean
out a eupola, as it will glaze the lining and make the cinders
easier to put out. Frror-spak can be used throughout a
whole heat, as it has not the hardening gualities which the
lime or shells possess, and is a good flux for general use. The
melting point in a cupola is that portion of the lining which
iz burned ont more than the rest, and also that point at which
from the highest temperature there is the most melting done.
The melting point or portion of a cupola ranges from 6
inches to 2 to 3 feet above the tuyeres, and the iron is some-
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times melted in the lowest portion, as well as at the middle
or highest point. As the height at which iron may melt is
often sufficient to contain two or three small charges of iron
and fuel, it is not a hard matter to see the canse of different
grades of iron getting mixed.

There will be more damage done at this point 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 the gize of the eupola, from two up to ten hun-
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 npon
this lifeless fuel and is soon chilled by the direct foree of the
cold blast. This state of affairs, from the beginning to the
end, keeps all the time getting worse in the large cupola as
well as in the small one. In the large cupola, however, there
is more chance of the blast losing its force and coldness he-
fore it reaches the center, so that the fuel is given a better
chance for thorough combustion. This permits of running
a large eupola 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 conrse of time the
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 ean be done. We then drop the bottom
aud have a good time trying to get a hole through the choked
cupola.

There are other things besides blast that help to choke a
cupola, such as improper charging, dirty iron and fuel, ete.;
but, allowing that everything is done right, the cold blast
will of itself accompligh it in the conrse of time.

Whenever a tuyere is getting dark or choked, it should
be opened, the cold black fuel and chilled iron be driven
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with a bar towards the center of the hot fuel ; this will
reheat the cold fuel and iron. 1t is oceasionally a good plan to
stop one of the tuyeres at a time with clay, and this will pre-
vent the cold blast from getting in at this point, and allow the
fuel to become rekindled after a few minutes ; then the tuyere
iz reopened, and another one stopped up, and going thus all
around to every tuyere. For very large heats this operation
might requirve to be repeated several times. In charging a
cupola it should be kept full of iron until it is all in, and at
the latter end, should there be any seriouns signs of its be-
coming choked, it is the best plan to drop the bottom if
possible.  In ovder to have cupolas work well, cleanness in
their management is of the utmost importance, The fuel
should be free from o)l dust or dirt, and the iron have as
little sand on it as possible. To look on a eupola staging is
proof of the working of a cupola; if everything appears in a
dirty and disorderly state, it is in most cases safe to conclude
that the melting is not done in a seientific manner. What-
ever knowledge there is on the subject of melting iron has
for the most part heen obtained from individual investigation
and practice ; and that man is the best melter who has studied
the eruse and efect, and reached a carveful and well-founded
conclusion in everything that has to be done from the time he
begins to pick out his cupola until he drops the bottom.
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TAPPING OUT AND STOPPING UP CUPOLAS.

THERE is nothing that will at times canse more excitement
in a foundry than the tapping out and stoppiog up of the
cupola, and sometimes the situation is more serious than
comical. The comical part is to see the melter, when the
cupola is nearly or quite full of iron, tapping out into two
or three smull ladles, and when he goes to stop up, the clay
falls off the bod-stick or gets washed away. The iron flows
over the ladle, and a spark finds lodging down the man’s
back that is holding it, and he lets go the ladle to dispossess
the hot lodger. The foreman, who is standing by a large
casting being poured, yells out for the cupola to be stopped
up; the melter gets excited, runs the bod-stick without any
elay on it into the running iron ; the sparks fly and the iron
runs around his feet. He thinksof his home or family, and
gets out of it as soon ug he can.  The forcman, thinking the
gituation is getting serious, runs from the riser he is watch-
ing to go to the enpola, and when half way there he hears
yells for water and sand, and, looking back, he sees the cope
gtrained and iron running out ; at which point, if he is a
man that swears, he will exhaust the whole vocabulary in a
very short time. His orders to stop the blast ; get water ;
go to the fire alarm—are no sooner issued to some trembling
being than he hears the moulder cry out for more iron, and
looks towards the cupola, at which moment a sight of his
face when he sees the cupola empty and standing in a pool
of boiling iron, would never be forgotten.

Such occurrences as these are frequent. I have scen
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men burned, castings lost, and the shop in great danger of
being burned through excitement around a cupola. Some-
times it will be caunsed by the iron not being carried away
fast enough, but in most cases it is the melter’s fault. Go
into some foundries and you will see the melter running his
tapping bar into the tapping hole, as shown (in cut) at D.
A stranger seeing him would think that he was trying to
knock or push in the front breast,

The position of the tapping bar as shownat X is, I think,
a more scientific one, for instead of trying to ram the clay
into the cupola, the bar should be held so as to dig it out,
or tear it away at the outside edges of the hole, o 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 eclean hole, and doing it with less
labor, sledge hammering, and burning away the tapping
bars, 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 har into the breast with heavy sledge hammers,
and when in it wonld take four or five men to pull it out.

Of course, there is sometimes iron and serap used that
will make a deal of slag, and it is hard work to keep a breast
or tapping hole clean, and melters are often exhausted in
trying to do so. If they would only once adopt the plan
here described, they would be astonished at the case with
which they could do their tapping.

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
to, or as fast as it will after a few minntes. The iron,
cspecially if hard, chills in the hole, and when tapping out I
have often seen the whole breast knocked in to get the iron
out. To remedy this, take & one inch round core, 4 or 5"
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PLAN OF TAPPING OUT AND STOPFING UP CUPFOLAS,
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long, made with plenty of sea-coal or blacking, and when
the iron is melting or at a fair stream, take the core and
push it into the hole, stop over it, and when you take out
for the first ladle you will have no trouble.

There is another thing a great many melters have a habit
of doing when stopping up a cupola. That is, they will
push the stopping against the running stream to get the hole
stopped up, which always causes a splatter, and sometimes
washes the stopping off the stick ; whereas, if they would
hold the stopping above the stream, and when near the hole
push it down on a slant, they would not be =0 liable to burn
any one, let the ladles flow over, or, worse 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 trouble. About the best stopping for ordinary
purposes is new moulding sand dampened with eclay wash,
This will not make the iron fly, and will tap out casy, If
clay is used, it is a good thing to mix in some horse manure
or sea-coal. This will keep the clay from baking so hard,
and make it tap easy.

Instead of having the bod-sticks all wood, the eut 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
off the iron it will not fly so much. At H is shown a
gonge-shaped end of a steel tapping bar, which is very
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 first,
and four half inch round rods cast in it, and when set
enough turned upside down and the rods east into the bot-
tom plate. In the top there is a pocket, cast for holding
the wrought iron arms A, A, which were made of 1" iron,
with a shoulder to keep them from dropping down. When
not in use, they could be reversed or taken out of the way.
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On the top, P, isa box for holding the stopping, and under-
neath is kept a pail of water for dipping the bars into.
The arms, A, A, form a rest for holding the tapping bars and
stopping sticks. The stand complete does not weigh over
geventy-five pounds, and I find it handier than using barrels,
boxes, or things commonly used for such purposes.
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AIR FURNACES.

To many foundrymen the air furnace iz a stranger.
There are very few shops that have them. They are used
for melting heavy bodies of serap iron, and for melting iron
for heavy castings., The difference between melting iron in
air furnaces and cupola is, that in the cupola the iron iz
melted by being mixed with or on top of the fuel. To
have sufficient draft to cause a high temperature the air is
forced into the fuel by the aid of fans or blowers, but with
melting iron in air furnaces the fuel is entirely distinet and
away from the iron ; and to get a sufficient supply of air to
combine with the fuel a very high chimney is used, the fire
being at one end and the chimney at the other. The iron is
melted by having the flame and heat drawn over it. The
fuel that will produce the most flame iz the best, and there
are different styles of furnaces in use. Some have the iron
piled upat the end nearest to the fire, and the iron as it melts
rong 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 fire, and as it melts it runs
into a basin midway between the iron and the fire. The
author worked in a shop that melted up old brass in a small
furnace after this manmer. Although furnaces differ in
construction they all do their melting by having the flame
and heat drawn in among the iron. The style of furnace
section shown in the cut is similar to that in general use.
A furnace of the dimensions given should be capable of
melting from twelve to fifteen tons of iron. The charging
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door, chimmey, and firing places are very seldom situated
alike, sinee the laying out of the shop and surroundings will
cause changes. Sometimes a furnace can be easier charged
if the door is at the end instead of the side, a8 shown, and
for facility for firing 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
15 then on the side, and there 15 more cconomy in fuel to have
the chimney 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 gtrong dranght. 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 =o that they can swing to and from
the furnace, and be as large as possible.  The author has
seen a furnace that vsed 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
furnaces is to have a good solid foundation under them. On
one occasion when. the melter went to tap out he was sur-
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 thiz same thing had happened once before.
Tt was stated to the author that there must be over thirty
tons of iron buried below the furnaee, all caused by its having
a poor foundation. It depends upon the nature of the earth
how deep 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 mid-
dle of the stone or brick foundation a coke or einder bed, to

15
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help take the gases and steam off from the bottom sand. In
building a furnace the best of fire-brick should be used for
forming the inside with, and furnaces should be made with
at least a twelve-inch wall ; while the inside cight inches
must be fire-brick, the outside four inches could be built
up with common red bricks, and the top of the furnaces
ghould be built in the form of an arch, and the whole fur-
nace should be well bound with cast-iron plates and binders
bolted together. Care should also be taken that no opening
or crack exists in any form, since if any cold sir gets into a
furnace while it is in heat it will be apt to make trouble.
When preparing a furnace any parts that may be burnt
out are daubed with fire-clay, There is a melting point in a
furnace as in a cupola, but in the furnace it is that point
which is on a level with the iron when melted. It does not
burn out so much as cupolas do, but nevertheless it requires
as careful danbing as a cupola does. In putting a bed or
hottom in a furnace, it can be 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 chim-
ney entrance, ranging from 6" up to 12" higher than at the
tapping hole. The 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 rmns
in under the chimney, the sand shonld be a little closer or
loamy, for when the sand is of a sharp nature the current of
the draft iz sometimes strong enongh to wash it with it.
In mixing this sand care must be taken not to have it any
damper than sand used to mounld 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
arc then laid over the top of the sand bed so as to protect
it from being cut up with the iron. When the furnace is
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being charged up, unless dirty iron is used or a furnace does
not work well, a bottom will often stand for two or three
heats,

Making the tapping hole and breast must often be done in
a reliable manner, and the size to make the tapping hole
depends upon the elass of work to be poured. If the iron
is to be tapped out into erane ladles, the hole should not be
any larger than 2" in diameter, but if the iron is to be tapped

-out in a large basin that will hold all the iron there is in the
furnace, then the tapping hole should be about three inches
in dinmeter. A plan for stopping up the hole with sharp
sand, so that it will tap out without any danger of bursting
in the breast, is shown in the article entitled ** Reservoirsand
Ladles for Pouring Heavy Castings.” When charging a fur-
nace, the iron should be kept back a foot or two from the
tapping hole, for when it is close to it thereis apt to be seri-
ous tronble, since the first iron that melts runs to this point
because it is the lowest ; and if there is iron there the metal
iz apt to become chilled.

Light serap, pig ivon, or any iron that melts easily should
he the bottom or first charged iron, and heavy rolls or larger
lumps of scrap should be the uppermost or top iron, as the
upper iron gets the most heat, and thus we have the iron
that is the easiest to melt on the bottom, and the 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,
there are found one or two pieces that are not down, more
fires will have to be made in order to get them 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 {}f surfuuu.

What is here meant by the iron being down is that when
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looking into a furnace by removing the loose bricks from the
puddling holes, we show that there are no lumps of iron to be
gseen,  Connected with a furnace there are the tools .1, B,
€, It shown, Whenever there appears to be any Inmps 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 poking-
down bar D (of which there should be two sizes), and break
the half-molten lamp into as many small pieces as possible,
and then with the puddling and pulling-down bar € he will
move the lumps into the deeper and lower metal, and there
work it round for a while. This.work sghould 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 dip-
ping 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 18 hot enough and everything ready, the furnace
can be tapped out.

For fuel, bituminous coal iz the best, as it makes much
flame. Anthracite coal or coke may be used, but not with
as good results as with the soft coal. With anthracite or
coke there would have to be some blast used.  In starting a
fire, try to have alittle good, clear coal upon the grates
for the first two or three fires, as it will help to keep the
clinkers 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
it in between the grate bars loosen up the coal. A isa bar for
leveling the coal over the fire grates and raking up the same.
The grate bars are all made single, sometimes being wronght
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iron as well ascast. As a general thing, if the furnace has not
worked well, or not been managed rightly so as to have the
iron on the chill side when it is all melted, it is a hard matter
then to make it hot; and to have hot iron it must be melted
hot as it comes down, Trying to make dull iron hot, after it is
melted, is nearly like trying to make cold water boil by hav-
ing the heat pass over the top of it. Air furnates are good for
producing good, strong iron when properly managed, but
there are very few cupola melters that would be able to sue-
cessfully run an air furnace. There have been some very bad
blunders made in handling furnaces ; often they have had to
be torn almost to pieces in order to get solid frozen masses of
iron out, which came from improper management during
the melting. To be a good air furnace melter a man must
have brains and practice ; and unless a firm has large, heavy
iron that they wish to make a business of melting, it is better
to erect one or two large cupolas, for they will not only melt
iron with a much less percentage of fuel, but also avoid
risks which have often to be taken in melting iron in air
furnaces.
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BLACKING MIXTURES.

It is of great value to a moulder to have a mixture of
blacking that will peel and 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
of mixing, Clay wash, molasses water, and sour beer are
liquids that are generally used to mix up blacking, and
their proportions can always be regulated so as to control,
in a great measure, the quality of the mixture. In mixing
blacking for thin castings the clay wash or molasses water
should not be so strong as in the case of castings over one
inch in thickness. Taed much clay in any form in blacking
is a bad thing, as it closes up the pores of the blacking, and
is very liable to scab. Molasses water is valuable to mix
blacking with, but care must be used as to the guantity, as
too mueh molasses will cause it to flake and erack when the
heat of the metal reaches it, and when the casting comes
out, if it is a heavy body, it is apt to look veined and streaked,
ag a heavy green sand easting appears when the facing sand
has been too strong. A half pint of black molasses is as much
as should be used to a common-sized water pail of mixed
blacking ; anything in excess of this amount is apt to cause
trouble of some kind. Sour beer is also of use in mixing
blacking, and will never cause any trouble unless too much
clay is mixed with it. Medium-sized rolls and spindles peel
better by using blacking mixed with all pure water than if
clay was mixed heavy with the water. It is, however, neces-
sary to have some clay in the blacking to peel properly heavy
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castings, but before mixing any we should closely examine
the dry blacking to see how much it containg, as there is
generally more or less mixed in with blackings when origin-
ally made. Some blacking contains so much elay that it does
not require any elay wash added in mixing it for use. The
finer blacking is ground, the better mixture it will make,
and good blacking when mixed will not settle down to the
bottom of the pail, 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 muech dirt or clay, and
ghould also be rejected. If you wish to make a nice, clean,
skin-colored casting, below are a few recipes for mixtures
which have been proved satisfactory :

1 of Lehigh blacking,
1 of charcoal blacking,
1 of German or American lead.

Wet with beer or molasses water, slightly colored with fire-
clay. This made a good mixture for evlinders and engine
castings not over 3" thick.

4 pail of heavy prepared blacking,
1 pail of lighter prepared blacking,
2 handfuls of flour,

1 handful of salt.

Wet with beer colored with fire-clay.

Molasses was also uszed, but beer worked the best in this
mixture. The salt was put in to harden it, and make the
blacking dry rapidly, and the flour to give it a body. The
szlt part of this mixture was not altogether satisfactory, as
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it somewhat prevented a fine finish, otherwise the mixture
was entirely satisfactory :

1 of heavy prepared blacking,
1 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 casy finish, and this mixture made a nice-colored skin
on locomotive cylinders,

To mix a blacking that will peel a heavy =olid casting,
such as anvil blocks, rolls, or heavy cannons, it is a good
plan to take either a pure Lehigh or a coke blacking and
mix it with one third of plwmbago, or, as commonly called,
Black Tead, and wet the mixture with black molusses water
colored with fire-clay ; then, after the face of the mould has
been roughly slecked 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 spread on by the hand a light dust of drv plum-
bago over the mould, and after this finish up the mounld.
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 if properly
done. All blacking contains more or less carbon, and the
lurger the percentage the more heat it will stand.

Any substanee put on the face of a mould which will
prevent the hot liguid iron from burning or eating into the
gand and not sca®, 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,
goften, or change its condition ; therefore when used on the

15%
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surface of a mould these results are obtained. All blacking
is improved by being mixed a day or two before required,
and in mixing blacking it should be screened from one pail
into another several times, that the different parts may be
thoroughly mixed and clean.
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LOAM MIXTURES.

THERE are certain zands which can be obtained in almost
any section of the country, and from which, if used accord-
ing to their clayey qualities or sharpness, mixtures of loam
can be made. There are two classes of sand which gener-
ally combine 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
iron will kindly lay against its surface.

This subject is more fully treated in the chapter on “The
Surface of Loam Moulds.” 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 pails of horse manure,

Wet with thick clay wash.

4 of fire sand,

1 of moulding sand,

1 of dry sieved fire-clay,
1 of white pine sawdust.

Wet with thin clay wash.
Tor a finishing loam, the same mixture woild sometimes
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be used ; the only difference is, that the clay and manure
ghould be left out, and instead of putting the sand through
a No. 4 riddle, it wonld be screened through a No. 8 sieve ;
and again, 1 part of fire sand, and 3 parts of moulding
sand would be used, and the mixture wet with beer. [T,
however, the moulding sand was not too close, it could he
used by itself if wet with beer.

Mixtures of loam containing fire sand are in general used
only in the Eastern and Middle States. The following
mixtures are of o Western origin, although similar mixtures
are often used in the East :

4 or 5 of loam sand, according to clayeyness,
1 of lake sand,
1 of manure.

Wet with medium clay wash.

Finishing loam is the same, only screened through a No.
8 riddle.

Mixture of loam used for making thin pulley patterns :

2 of fair loam sand,
1 of old burnt loaw,
2 of lake sand,

1 of manure.

Wet with very thin elay wash.

In the first casting of these pulley patterns only the
ordinary mixtures were used ; but when the moulds were
cast, the iron blew so hard that but little was left in the
mould.  With the above weak mixtures, however, the cast-
ings came out all right. It is sometimes a good thing to
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nse about one to fwenly of sea-coal in loam for light thin
castings. The following mixture

1 of strong loam sand,
1 of coarse lake sand,
1 to 6 of manure,

wet with water, proved very bad, becanse the loam sand was
so clayey that it took too large a quantity of coarse lake sand
to make it open enough touse.  In any loam mixture it is not
well to have to combine zands which are very close and very
open, or have to mix coarse sands together in order to make
a mixture that will work satisfactorily. The nearer to an
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 is,
that they generally close up the pores of the under or coarse
loam too much, and thereby render a mould liable to secah.
The following mixture gave results very satisfactorily for
heavy castings, as the casting came out as smooth as a piece
of thin stove plate, and this same mixture was used for the
finishing loam on swept-up rolls. It was mixed as follows :

2 of old dry sand,*

1 of strong loam sand,
1 of lake sand,

1 coke duzt or sea-coal,

Wet with water.
In connection with the following loam mixture the name

# This was taken out of & dry sand mould mixture, having been used
onece, the life was partly burnt out of it.
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of Mr. William Fitzsimmons must be mentioned, since
he has accomplished by his own genius many valua-
ble results in foundry practice. His loam mixture, which
works well, is one that can be made in most any section of
foundry practice,

54 of lake or bank sand,
231 of moulding sand,

14 of horse manure,

3 of clay wash.

This loam is mostly sharp sand, and to give it strength
the clay wash is used. This clay wash is mixed in such a
manner that there is a certain quality of clay in every
bateh without fail. The mixing of this clay wash iz the
most important part of the mixture, and must be measured
very exactly by the following plan: Take a large barrel
that will not leak, and for every well-packed pail of common
clay put in two full pails of water, and then for every three
pails of clay put in half a shovel of flour; this will help to
thicken and ferment the clay wash. Then the whole
should be allowed to stand over night, so as to soak the
clay soft. In the morning all the clay is thoronghly mixed.
When the sand is all ready to be wet the three pails of clay
wash are taken from the barrel and mixed in it.  Should
the sand be unusually 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 proportion of clay
in the wash., If required to use this loam after it iz old,
always wet it with water. This loam, and, in fact, any loam
is better if mixed two or three days before using, for it is
tongher and more of a loamy nature,

If a stronger loam is desired, only use seven pails of sand
to three pails of clay wash. For a finishing loam mix the
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game proportions of sand, but instead of the horse manure
use cow manure, for it makes a smoother-skinned casting.
Take 14 pails of fresh manure, and mix the three pails of
clay wash with it, rubbing the manure and clay throngh 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 :

1 of moulding gand,

1} of bank sand,

1 to 20 of dried sieved fire clay,
1 to 6 of horse manure.

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 is sometimes found, resembling
meal, and looks very much like fire zand, except it is not so
red. It is more loamy, however, and has nearly as much
body as moulding sand. Mixed as follows it made a
gplendid loam :

5 of the meal sand,
2 of lake zand,
11 of horse manure.

Wet with medium clay wash.

All the ahove clay washes (except when fire-clay i= named)
are made from common red eclay, und what is here meant
by loam sand is a sand which contains more clay in it than
moulding sand, making it of a loamy nature,



352 LOAM MINTURES.

The lake or bank sand comes under the head of sharp
gand, and is always used for an opener.

There are two bad features mixtures of loam sometimes
possess : one ig, it will not stand the dropping or washing of
iron on it ; and the other, it will seab.

Iron borings or filings are useful to use sometimes in loam
to keep it from eutting, or a little flour will answer ; of course
this should only be used on that part where the iron strikes
it dircetly, 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-grained 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 irom, it is belter
than to use a close-grained sand in order to give it strength.
The best mixed loams are those which will stand the drop-
ping of iron and not scab in any part of the mould, and to
obtain such a mixture depends much upon the mixer’s judg-
ment and the gquality of the sands which he has to use.
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DRY BAND MIXTURES.

Dry sand moulding is in many respects similar to loam
moulding.

A cut or a scab on a dry =and casting is the result of
similar causes as scabs or cuts on loam castings, and the
mixture of loam used generally calls for about the same pro-
portion of sand for muking 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 thiz has not =uch care taken
with its proportion or mixing. This backing sand answers
very much the same purpose as the bricks in a loam mould,
giving support to the surfuce. Backing sand should be
worked as open as possible, g0 as to allow gases of the sur-
fuce sand to escape through it as freely as possible, and the
facing sand should be worked as open as its strength will
permit. The dampness of the sand should not greatly ex-
ceed that of green sand, as the wetter the sand when used,
the harder and closer will it be when dried. A 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 mixtare 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, az by so
doing it will give strength and tonghness to them. The fol-
lowing are a few mixtures that will give the proportion and
afford an idea how to make dry sand mixtures :
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12 pails of lake sand,

12 pails of strong loam sand,
4 pails of moulding sand,
1 to 10 of coke dust,
1} of flour.

Wet with water,

The above was used for the teeth of a large spur-gear
wheel, and it worked well. This mixture would be too close
for flat surface moulds, but for the teeth of gear wheel
sand, it is better if worked closer, for the teeth will hang
and mould up better, and as long as they are well vented
there is very little risk of scabbing.

The following mixture was used for making a large bevel
wheel, and the sand was made more open because the tecth
were on a bed, and therefore there was no danger of their
dropping. The sand could be made more open, and thus
lessen the danger of scabbing, which is a thing dry sand
bevel-gear wheels are sometimes liable to do.

The Jersey sand here mentioned is similar to a fine lake
sand, exeept it is whiter ; it is a sand somewhat like fire sand,
and has more of a body to it than lake sand.

1 of moulding zand,
1 of Jersey sand,

1 of fire zand,

1 to 16 of zea-coal,

Wet with thin clay wash.
The following mixture made a close facing, but was one

where there was danger of scabbing :
1 of close lonm,
1 of open Joam,
1 to 16 of sea coal.

Wet with clay wash.
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There are sometimes places where a loam sand cannot be
procured ; in such places the mixture below will be found to
give satisfaction.

G pails of moulding sand,
14 pails of lake or bank sand,
1 to 30 of flour.

Wet with clay wash,

This same mixture was used for backing, only it was not
mixed so carefully, and about 1 to 40 of flour used. With
this mixture cylinders, as well as jobbing work, have been
cast.

Another mixture for eylinders is :

4 of fair loam,
1 of lake,
1 to 14 of sea-coal or coke dust.

Wet with cliy wash according to clayeyness of the loam,
in fact in any mixture where clay wash is used its thickness
ghould he regulated by the nature of the sand. The backing
nsed 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
for ordinary work, is as follows :

1 of moulding sand,
1 of bank sand.

Usze 14 of bank =zand when it is wanted open, and 1 to
30 of flour, 1 to 20 of blacking, wet with clay wash, and
for the backing the same proportion of sand was used having
about 1 to 30 of flour, omitting the sea-coal blacking.

The following mixture was made because a very clayey
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loam had to be uzed, and to make it work there had to be a
larger proportion of coarse 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 with water,

The backing was mixed from half lake and half loam
sands ; the whole mixture was then used for eylinder casting.

In the same shop rolls were made by being swept up. A
good mixture for the grooves was as follows :

2 pails of old ary sand,
1 pail of lake sand,

1 to 12 of sea-coal,

1 to 18 of flour,

Made az 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 pails of new loam.

Wet with water.

This is a good proportion to use in renewing any old dry
sand, as there is twice az much open sand used as loam or
clayey sand. The great trouble with old dry sand is its
closeness, since every time it is used it becomes more fine
and dusty, hence a good thing to often do with old dry sand is
to shovel it into a No. 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
better and coarser qualities of the sand, which when thrown
in a pile by itself and the fine dust sereened out, and some
new sand added to renew it, will be found to work well.  All
new dry sand mixtures should be mixed in proportions
according to the nature of the sand and the moulder’s judg-
ment of what is required for his special job.
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CORE SAND MIXTURES.

Cores are generally used to form the interior portions of
castings, and the least neglect or mismanagement in making
them is apt to cause trouble. There is no portion of a
casting that requires such care in respect to venting. The
vent of the outside portion of a mould may sometimes be
confined and no harm done to the casting ; but let the vent
of a core nearly surrounded with iron be confined, and the
result is a bad casting. There are two reasons for the con-
finement of gases in cores ; the first is, they may not be suffi-
ciently vented, or it may be improperly done ; and the second,
the iron is allowed to get into the vents by not having
them well secured or made air-tight in their prints.

There are three modes of venting cores. The FIRST is by
using straight rods. The skcoNDp, by using strings, ropes,
or bands of straw or hay. This class of venting is only
done in crooked cores. Sometimes the strings or ropes are
coated with wax or soap, and in some cases they are not
pulled out until the ecore is dried. Another plan, some-
times practiced in venting partially crooked cores, is to use
straight rods in the straight part, letting 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
gides of the box, and when the core iz dried the crooked
portion is then vented by using vents filed or seratched into
it, and then passing a string or rope through the straight
vents into the openings made in the crooked part, filling up
the balance of the filed out openings with a mixtare of half
stiff blacking and core sand ; then the strings or ropes are
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pulled out, leaving a clear vent. This plan iz practiced
considerably in the making of cylinder ports, or § cores, as
they are sometimes called. If there are any doubts as to
the clearness of the vents, they can be tested by blowing
tobaceo smoke through them, after which the end of the
vents opposite to the prints are carefully stopped up.

The THIRD MODE OF VENTING is practiced in the making
of large cores. In this case the interior portion of the core
is filled with coke or fine cinders, thus saving core sand and
firing, ag well as affording means to carry off the vent.

The mixture of core sands depends upon the elass of cores
to be made. For small cores finer sand should be wsed
than for large cores. There are two articles, flour and rosin,
that are nsed to mix with the core sand, in order to maoke
them firm and solid when dried.  Flour is most commonly
used, on account of the ecase with which it will mix with
gand. Rosin is good for cores that are hard to vent, as the
gases escape and ignite freer than when flour is used.
Rosin cores also will stand the dampness of green sand
monlds, and, as a general thing, leave a smoother surface
or hole in a casting than flour,

The following are mixtures of core sands in use, The
common mixture of sand for large ordinary cores is

2 of luke or bank sand,
1 of moulding sand,
From 1 to 12, up to 1 to 18 of flour.

Cores that are not to be handled much ean be mixed
with lezs flour than cores which are to be filled and lifted in
and out of moulds several times, in order to make them fit.
For wetting the sand some shops uge an all clay wash, while
others will use nothing but water, and again there are a few
shops that use only beer or molasses water. This makes a
good etrong core, but on account of its expense it is but little
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used. For such cores as are rejquired to be very firm and
solid, some foundries do not use clay wash or water, but go
to the extra expense of nsing beer or molasses water, which
in many cases is advisable. When beer or molasses water
is used, a less percentage of flour is required. In mixing
sand for large cores, it is sometimes advisable to mix it balf
lake or bank sand, and half moulding sand. Having an
excess of moulding sand will canse the core to hold together,
while it is green, better than if the sharp sand is used in
excess, as given in the first receipt. When the core sand
15 mixed half and half, as above stated, it iz better to have
the sand wet with some beer or molasses water, so as to give
the core firmness when dried. Many places mix their sand
for very large cores as follows :

3 of luke or bank sand,
1 of moulding sand,
1 to 14 of flour.

Wet with clay wash.

But cores thus made should be well rodded and rammed,
especially if the core iz one that stands up straight. Such
a mixture will stand a hot fire better than if more moulding
gand is used in it.

For making hard fine small cores a good mixture is :

3 of mounlding sand,
1 of lake or bank sand,
1 to 14 of {lour or rosin.

Wet with molasses water, mixed about 1 to 20, or one
pint of molasses to a pail of water.

In using rosin, pound it into a fine powder in an irom
kettle or pot. Sometimes all moulding sand is used, when
rosin iz mixed in it, and again the rosin and flour are used
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together, the rosin being mixed with it to make the vents
come off more freely.

Rye flour is often wszed for making core sand, and it
makes a nice open core, and is also good for making paste
to joint cores with, or may be used on the joints of moulds,
as it is not so sticky to handle.

To show some of the different ways that core sand ia
mixed for special jobs, the following receipts are given :

CAR WHEEL CORES.

6 of sharp =and,
1 of moulding sand,
1 to 16 of flour.

Wet with water.

INGOT CORES, FOR MARKING CASTINGS TO POUR STEEL INTO,

66 pailzs 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.
Thiz mixture made a loamy open core sand, which will
hang together, with little danger of its scabbing.

CORE SAND, FOR MAEING SEGMENT CORES FOR FORMING
Ok MARING LARGE GEAR WHEELS.

2 of moulding sand,

1 of bank =and,

1 of Jersey or fire sand,
1 to 16 of blacking,

1 to 20 of flour,

Wet with thin clay wash.
16
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CORES IN HEAVY CASTING.

When cores run through heavy bodies of iron, the hot
liguid raises the fusible element of the sand to such a high
temperature that the grains fuse together, so that when the
casting cleaner tries to get the core out, he finds it almost
as hard as the iron. A good thing to prevent 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 black lead, or
plumbago blacking. This outside coat of blacking will pre-
vent the liquid iron from eating into the snrface of the core
gand, and the sea-coal or blacking 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
fuging. In putting rods in such cores as are snbjected to
high temperature, it is a good plan to coat them with 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 leaves it free to come out of the
casting,
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GREEN SAND FACINGS.

TaE nature of the sand with which a green sand mould
1z made affects the quality of the casting to a remarkable
extent. To make fine light castings, finer grades of sand
are used, and coarser for the large heavy castings. The
main reason for using the coarser grades of sand for heavy
work is, such sands generally have more body to withstand
heavy heats, and again, coarser sunds admit of being rammed
harder with far less danger of scabbing the moulds,

It would be a hard matter to definitely show how any one
could decide if a new grade of sand 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
the sand by laying it on some flat surface. If he should
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
fact, for any class of work too muech quicksand is very ob-
jectionable.  Moulders prefer a sand having a good body,
and of a porous nature, for heavy work, and a fine grain
sund for light work. Sometimes foundries receive sand
having weeds growing in it. Such sand as this is gener-
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ally rich. An oceurrence that happened mnot long ago
with sand having weeds in it may here be cited. In
making some larze floor plates, the first one was lost, be-
cause there were some little lumps on the cope side of the
casting, and underneath these lumps were hollow places.
Many reasons were given for the failure, but nothing seemed
satisfactory. 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 casting time, the cope was lifted
off, and then it appeared.  Another bad casting would have
resulted if the casting had been made, for there were little
gand mounds in several places on the bottom pari 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
holes in the bottom, which appeared in the first cast-
ing.

As a general thing, sea-coal or bituminous facing is mixed
in with sands for heavy casting, or for casting machinery ;
but sometimes coke dust is used. The mixing of these
facings with sand prevents, to a certain extent, the grains
of the sand from being partially melted, and prevents the
hot iron from burning and penetrating into the sand.
There is a limit as to the percentage of facings to be mixed
with the sand, which, if exceeded on the heavy castings,
canses the iron to eat into the facing sand, and leaves a
casting foll of sharp veins.

For light easting, too great a quantity of mixed facings is
apt to prevent the ecastings from running sharply, or will
cause it to be cold shut. Facings also have a tendency to
make the skin of a casting hard. The proportions in which
gea-coal or facings are mixed with sand, ranges from one to
siz up to one to fwenty, one to six being about as strong as
it will stand, so as to not have the casting look veined, and
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pne to fwenly is about as weak as it can be mixed, to show
any effect on castings.

For light castings under three eighths of an inch thick-
ness, facing sand is very seldom used, and for castings rang-
ing from " up to 11", there is generally one part of sea-
coal or coke dust mixed in with ten of sand. From 11"
up to 23" it is generally mixed one to eight, and all over
21" is commonly mixed one to seven, or siz. 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 poyr the casting with hot or dull iroun; the
second, the distance of gome parts from the point where the
iron enters the 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
nsing what might be called facing weak in proportion to
the thickness of the casting. Strong facing on the sides
of a mould where the iron runs in and rises up slowly,
will sometimes cause heavy thick castings to be cold shat.
The square corners of a casting should have weaker facing
gand used upon or against them than the straight plain
gurfaces; and the lower parts of high moulds should have a
stronger facing used upon them than the upper portions, since
if the 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 uwse one half old heap sand and one half new
gand 3 but the majority of shops use new sand throughout.
When old sand is used, less sea-coal facing is required. 1In
mixing facing sand, it should be well mixed and riddled.
A facing sand passed through a No, 8 sieve before going
against the pattern, will make a smoother casting than that
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passed through a No. 4 nddle. A stronger facing sand
can also be used on very thick castings, by having it well
tramped and mixed. There are many receipts of green
gand mixtures here given, placed in with the articles, under
the head of Green Sand Moulding.

A mixture forone job may have to be changed for another,
although it apparently looks the same, and in green sund
moulding as in loam or dry sand. The moulder has often
many points to consider in order to properly make and wuse
sand mixtures.
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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
to chip and clean them which others will. Sometimes
gates will be cut zo clumsily on small castings, that it takes
longer to chip them than it does to make the mould. Or,
again, the castings may be all strained and swelled, or
seabbed ; and when the chipper has epent more time to
clean it than it took to mould it, the moulder will take the
credit for its final appearance,

To properly clean castings is as essential as to properly
mould them. A well-regulated foundry will always be
found to have facilities for the cleaning, as well as for the
moulding of its castings. 1f possible, castings should be
eleaned in a department separated from the moulding-room ;
and for cleaning large castings there should be an ample
gupply of cape, cold sets, hand chisels, and different-shaped
scrapers and wire brushes, together with a place for each
class of tools, so that there will be no time lost in hanting
for them.

The cleaning of small eastings requirves vitriol bath tube,
and tumbling or rolling barrels. The latter are generally
used in shops that make small castings a specialty. The
method of using vitriol, generally employed, is by means of
an inclined wooden platform, having its lowest point hang-
ing over an iron or wooden kettle, or box, and in this will be
placed o mixture of about one third vitriol and two thirds
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water. The castings are then placed on the inclined plat-
form, and a long-handled iron dipper is used to spread the
mixture of vitriol and water on them. They are then left
to dry until they appear of a whitish-looking color, the
time required for this being from eight to twelve hours, If
one application of the vitriol does not remove or loosen all
the scale, the process must be repeated,

By the side of this inclined platform is usually placed an
iron kettle, or oblong wooden box, with which a water or
steam pipe is connected. If cold water is used after the
box is partially filled up, the steam is turned on, and the
water made as hot as possible, after which the castings lay-
ing on the inclined platform are placed in this hot water,
and when thoroughly washed are lifted out. After the
water i all drained from them, they are placed in a box
filled with sawdust, so as to prevent them from becoming
rusted. Wooden boxes lined with lead are believed to be
better than others, sinee vitriol would soon eat iron kettles,
The hot water inte which castings are placed, should be
often renewed ; for to dip castings in water that has been
used three or four times is apt to leave a whitish color upon
some parts of the casting. Before castings are wet with the
vitriol pickle they should be cleaned, so as to remove all the
sand and secale, which cun readily be taken off ; for the more
sand there is remaining, the longer it will take for the pickle
to affect them.

Another plan for cleaning small castings, whose form will
permit, is to place them in cylindrical barrels, so con-
structed that the castings can be readily placed in and taken
from them.

In thiz method sometimes cinders are mixed with the
castings, or the barrel may be partially filled with castings
and some fine shot, and the remaining space filled with long
wooden blocks. These blocks, as a general thing, are only
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used when there are not enough castings to fill up the bar-
rel, or when the castings are of such a shape that the harrel
could not otherwise be packed tight.

Light and heavy castings should not be put in a barrel
together, as there is danger that the heavy ones would break
the light ones,

Some shops which have many quite small and light cast-
ings to tumble, have a large number of star-shaped shot put
in with them. These little stars are similar to §" or §"
round shot, with four or five sharp points projecting about
1". 'The sharp points find their way into all corners of the
castings, as the barrel revolves, and the castings are thor-
oughly cleaned by them.

The cleaning of large castings is generally done by hand,
and it is as essential casting cleaners should be neat and
particular in performing their part of the work, as that the
moulders should be in theirs, if a shop would have the
reputation of making good, smooth castings.

16%
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WEIGHTS OF CASTINGS.

It is no uncommon ocearrence for a moulder, in pouring
castings, to have them run short of the proper amouunt
of iron. Not of necessity from a deliberate design, but
because his judgment has deceived him, either by miscaleu-
lating the amount in the ladle, or that required to fill the
mould. In pouring heavy castings the moulder shounld
seldom depend upon his judgment, for the risk is too
great.

The volume of all parts of a mould should be found by
careful measurement and caleulation, and thus the proper
amount of iron can be secured.

Often, even if moulders are good mathematicians, they
will, to save a little extra labor in ealeulating, pour their
moulds by guess-work, and sometimes find to their sorrow
they have been deceived. The following fables and rules
are given to assist the moulder in this branch of his
trade.

The decimals or fractions of pounds obtained are nof
given, since in practice castings can seldom be found to
weigh eractly what the caleulations call for, and the less
figurez a table contains the easier will they be under-
stood.

To find the weight of square or oblong plates one inch in
thickness, multiply the length by the breadth., Then multi-
ply the area in cubic inches thus obtained by the decimal
.2607 (the weight of a eubic inch of cast iron), which gives
the weight of plate in pounds. Example :
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To find the weight of a square plate 12 inches on the side
and one inch thick.

12"
12

Cubie inches in plate, 1:}
L2607

1008
8640

288
Weight of plate in pounds
and decimals, 37.5408 = 3744 Tha,

To find the weight of round, square, or oblong plates,
having oblong, square, or round holes in them, subtract
the volume of the hole from the volume of the plate, which,
multiplied by 2607, will give the weight in pounds. Some-
times, by referring to the fables of weights of square or
round plates, the weight of a plate the size of the hole is
found, which, subtracted from the weight of a solid plate
the size of the outside diameter or square, gives the weight
of the ring or plate one inch thick, having a square or round
hole.

Enowing the weight of any square or round plates one
inch in thickness, it is then very easy to obtain the weight
of thicker plates, by simply multiplying the weight by the
increased thickness. For instance, if the plate is one and
a quarter inch in thickness, the weight will be one fourth
more ; or, if one and a half inch in thickness, will be one
half heavier than the weights given in the tables. DBut if
only three quarters of an inch thickness, here the plate will
be one quarter lighter in weight.

In order to test correctness of tables, and obtain the deei-
mals if wanted, the rules and examples are given as shown.
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TABLE I

1

LEXGTH OF ZIDE, FOR SQUARE PLATES 1" THICE. WEIGHTS,
12 inches. | For square plates 1" thick. 371 lbs
13 i i (13 L1 44 £
1_1 s (1 is 13 51 ak
lﬁ e £ e i 534_ i
lﬁ WE Ei s &l Gﬁ} i
1? (1] 11 e s TE 11
18 13 is 't '3 84 i
19 (1] e CEY £ 1.:'5 (19
2‘3 1] aan (11 8 104 (14
21 iE ds i Wi 115 14
22 13 [ id Wi 125 Qi
23 i ik '3 IS 133 i
24 (ry i Cry (14 150 (19
25 i (13 ed i 163 (14
26 L] s 1 & 1?’6 13
2?‘ (1 i (13 i 190, 13
23 13 13 6i 13 2{]4 £k
a0 Wi if ii i 219 i
30 13 wE s 1 235 i
31 e &4 L (11 251 1
32 s i e (11 267 11
33 L3 [T Wi 13 254 o
34 i i (11 (11 301 (11
35 i &l e £ 319 (11
36 6 I ' ' 333 i
37 i ai 13 (13 35?- 13
38 id i 13 13 3?‘6 1
35] i ai @ (13 391, i
40 i i i 1 417 o
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TABLE 1.—Continued.

373

LENGTH OF SIDE.

FOR SQUARE PLATES 1" THICK, WEIGHTS.
41 inches. | For square plates 1" thick, | 438 Ibs.
42. (11 i (1] (1 4_59 i
43 i ad s 13 4_82 i
44 11 (11 (11 i ﬁﬂ& ik
4'5 13 i i Ty 523 ws
45 L1 Ly s i 552 ik
1? (1] ad 13 ik 5?‘6 Bs
43 &d s 13 ii 501 i
49« i ‘e o 626
50 e i ie L1 552 il
51 (11 (19 s e ETB i
52 £i ik (14 ik ?‘05 e
53 i (13 13 (11 732 Wk
54 (1 (1 (1Y (8 Tﬁu i
55 (11 ik g 1] ng L1
56 i 13 (13 (11 318 Wk
5?‘ 11 i iE & B*T (13
EB (13 e i i ETB ik
59 (1] 13 s £i gﬂ?‘ i
Eu 13 17 13 ik 939 (11
EI T4 i€ 13 (13 97{} (13
Bﬂﬂ ik ¥4 i i 1&0-2 b
63 I 13 13 13 1['35 (13
64 11 ik Y i 1.063 (1
65 13 i ik i 1101 ok
ﬁ'ﬁ i T3 13 13 1136 11
ﬁl}l [ 13 e (L 11?‘0 ik
BB 13 ai i Wi 12{}5 i
69 (3 (13 4 £i 1241 i
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TABLE I.—enfinued.

LENGTH OF SIDE. | FOR SQUARE PLATES 1" THICK. WEIGHTS,
70 inches. | For square plates 1" thick. | 1277 lhbe.
7 - « “ " 1314
) 13 1] T [ 1352
] i i 1 0“ 1389 T
wy ik i I 1] 1428 '
7« « ¢ 4 1467 ¢
bl 0" i 11 i 1506 "
i T ' 0 0 1546 '
B ' ' ' [ 1586 1]
ng o I o 0 1627
&0 ié 1 i 1 1668 0
81 ¢ . b " 1HL o
82 i o id ii 1753 L
83 0 ' 0 1 1796 I
B4 ¢ i ' I 1839 1]
85 i il i €l 18584 il
86 0" Qi 1 i 1928 0
87 i i £ i 1973 I
88« “ “ w 2019«
80 ii i I I 2065 ']
90 i i i i 2112 i
91 (L 13 [T 13 2159 [
g2 L i £ £ a0y [T
93 LT3 i i i 2A55 Qi
a4 " I i ' 2304 “
95 £f 0 ' ' 2353 0"
9% < o * " 2403«
QT 1 13 Wi L3 2453 i
g8 4% ] M “ i 2504
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TABLE I.—Confinued.

a7h

LENGTH OF EIDE FOR SQUARE PLATES 1" THICK, WEIGHTS,

99 inches. | For square plates 1" thick. | 2555 lhe.
100 * L) L ol 2007
101 (13 (13 13 i 2'}51:] (Ey
102 i 113 i i 211'12. L
103 if i i ii 266 i
104 e L ol 2820  <F
1“5 (1 (13 e & 28"\'4 i
106« s s “ 2029
107« # e 2¢ 2085
108 & &d i (13 3&41 gd
109 1 (14 L1 L1 3[‘9?’ i
11[' E 1 i1 s 315.1 (11
111 (14 13 ai Ty 3212 e
112 d i L1 1 3270 13
113 e “ a 3320 «
14« 5 e “ 3388  «
115 'L i i ii 3.1_48 13
g f 44 e 3508
17« “ ¢ o 3569 ¢
118 = A L b aean
119 (11 (1] (11 (13 3692 i
lm (11 (11 (13 (14 3'}'54‘__ &8
121 13 (13 1] (13 381? £
122 iE L1 i 1 3380 (13
123 13 (14 (13 i 39..14 i
124 ¢ L a® i 4009 v
125 13 (11 1 (14 4['73 i
126 (19 qd 13 11 4139, &
127 '3 13 0 i 4205 i
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TABLE I.—Conéinued.

LENGTH OF SIDE, FOR SQUARE PLATES 1" THICK. WEIGHTS,
128 inches. | For square plates 1" thick. | 4271 lbs.
120« " t # 4338
13{: £ i Wi i 4406 id
131 13 1 i di 4*?4 i
132 ¢ £ ke Lf 4542
133 i L1 i 13 4612 ii
134 £d (13 (13 (1] 4681 (1
135 £ (13 L1 ii 4?‘51 i
lﬁﬁ e d (13 ii 4822 i
18y = o £ o 4803 ¢
133 # L L < 4065
139 5k £ 3 5037
lm i & g i 5111] i
141 (23 i 6 (13 5183 (1]
142 ik il 3 [T 525? Wi
143 o g L 5331
JEE o b o 5406 ¢

To find the weight of round cast-iron plates one inch in
thickness.

Squarc the diameter of plate, and multiply by decimal
.7854, which will give area in square inches, which, mul-
tiplied by the decimal .2607, will give the weight in
pounds,

Example : To find the weight of a round plate 12" diam-
eter and one inch thick.
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Diameter of plate, 12"
12
24
12

Square of diameter, 144
.T854

876
720
1152
1008

Area in square inches, 113.0076

2607

TO1G832
67858560

2261052
Weight of plate in
pounds and decimals,  20.48454432 = 2048 lhs,

The following table gives the weight of round cast-iron
plates, from 12 inches in diameter to 144 inches, the thick-
ness being 1 inch.

TABLE IL

DIAMETER IN ]HCEE.; FOR ROUND PLATES 1" THICK, WEIGHTS.
12 inches. | For round plates 1" thick, 294 Ihe,
13 i i s LT 35 L
1_1 i ad i i 4{} ik
15 (11 1 '3 £k 46 i
IE ié ik (41 i 52 L4
1?’ (11 (1] i L 59- i
13 i i i i Gﬁ W
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TABLE 1L.—Continued.

DIAMETER 1% INCHES, FOR ROUND PLATES 1" THICK. |  WEIGHTS.
19 inches. | For round plates 1" thick. 74 lbs.
m (19 (11 & id 82 i
21 i i (14 s -90 id
22_ i (49 Wi Y 99 e
2« e a “ 108 <
24 (13 i Ty 1 118 (1
25 e « 129«
28 e e £k 138 *f
g 5 « « 149
28 £ i “ 160 <
29« t g “ 12«
30 L i ii i 185 i
81 £ b o 197 <
53 « iE F i 210 ¢
33 « e i ” 993 «
3 g “ 237«
35 i il [ in 251 ad
a6 o i & i agp e
an L i 0L iE 280 i
38 o FE Ll 206
89 « ¢ “ “ sl «
40 i [ [ i gav ik
41 o 1 i i 44
42 e s L 0y 361 aE
43 L ii ' i 3-?9 13
4 " 2 s 2 306
5 wow 415 -
46 = o LU i 434 o«
4 i 5 " 453 «




WEIGHTS OF CASTINGS,

TABLE 1I.—Confinued.

379

DIAMETER IN INCTIES | FOR ROUND PLATES 1" THICK, WEIGHTS.
48 inches. | For round plates 17 thick. 472 lbs.
49 i i i ai 491 ii
w 1 (11 (13 £e 5:2 (13
51 i i iE 13 533 13
52 i ry [ (13 553 13
53 (1] Es Wi L1 5:,"5 i
5* i (13 (L4 &e 5!}? ek
55 i i 11 i 630 13
56 < e s v 642
5?' il i i 1 ﬁﬂﬁ i
58« “ ke " 689 <
59 t i i 713«
,ﬂﬂ L e i i m?’ id
61 i i (13 i ?’62 L1
Eﬂ (14 s i ik ?’ET i
63 (L1 i &i e 813 1
Eé i &d £d Wi 833 1
ﬁ{l [ id 1 £ 365 i
ﬁﬁ (11 (1 13 i 892 13
ﬂ?’ ik i (11 i 919 i
53 (11 (11 & L 945 e
69 13 i (11 Wi 975 1
;'u i 13 (13 1 10&3 L1
-?'1 w (11 (11 e 1:}32 &
lr2_ L (11 i t 1031 e
73« a " “ 1001
I"\',i i i i i 1122 (1]
l"\'ﬁ e e (Y I 1153 iE
b o h £ 1183  #¢
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TABLE II.—Continued.

DIAMETER IN IXCHES.| FOR ROUND PLATES 1 THICKE. WEIGHTS.
7Y inches. | For round plates 1" thick. | 1214 1lbs.
T8 Qi i 0 i 1246 i
o i it Ay 1278«
80« o « " 1310
31 g4 € i L 13%3 14
32 Wi 13 13 13 13?? £
83 i o o 1410
8L o L fE i) 1445 ¢
35 aE [ (13 ik 14?9 (13
36 di el L1 id 1515 (11
87« # * 4 1550 <
88 « “ “ # 1586
89 i o o 1622
90 b L £ 1658  <f
91 g L e 1696«
92« “ % L 1733«
93 L 13 [T} (13 ] T?E £k
9_1_ ik £l i (13 18{}9 £
95 Wi 13 [ Wi 1848 0%
QE‘; i 13 & 13 IHBT i
or “ o ¥ 1927
98  « o i e 1967 <
ﬂg i i L g m? 11

1,[“] 13 & L1 Wi E_ME 13
101 i £ i 0 ARE o
102 1 I I ' 2130 i
103 ** L £ LD a1ye e
104« - “ “ 2215 <
104 - b L £ aany
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TABLE 11.—Confinued,

a81

DIAMETER IN INCHES

106 inches.

FOR ROUND PLATES 17 THICK, |

107
108
109
110
111
112
113
114
115
116
117
118
119
120
i3
133
123
124
125
126
127
128
139
130
131
132
133
134
135

i

i

i

e

L

€

Lo

e

(13

L

d

(13

i

[

For round plates 17 thick,
di e e
ak 13 e
wa . i
s - -
i i s
as ad e

e an
aw e L)
ad =
LR e CEY
i i ah
i Ty iw
T3 13
Ty i 'Ly
i aw e
¥ 1 i
aw s ‘
. . .
. an #=
LY aw 'l
CES - i
i L

[Tl aw
aa 'L T
e ww [T
s 'y ar
FEs vy, i
' ie LS

WEIGHTS.
2300 1hs,
M EE T
2388 -
2433 -
MY
LTI b
2568
2614
2661 ¢
27108 -
275h ¢
23‘}3 il
2851 0«
200 -
Mds =
098 o
11T
3098«
143«
3199 =
3251
e«
3355
8407
340
3a1e
aagy o«
a6y
agie o«
3731 =«
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TABLE II—Confinyed.

DIAMETER I¥ [XCHES| FOR ROUND PLATES 1" THICK. WEIGHTS,

136 inches. | For round plates 1" thick. | 3787 Ibs.
6d i€ i

137 3843
138 i ii ia i 3890 It
139 id e Y dd 3956 i
14'] L I L En i i{}lé Wi
1 _1_1 i i 13 13 i *{}?1 i
142 T | wi i % 4 128 13
143 i id di i 4 IET L
I,.i_i LE g i i 42m i

To find the weight of cast-iron balls.

Multiply the cube of the diameter in inches by .1365,*
and the product is the weight in pounds.—Haswell.

Example : To find the weight of a ball 12" in diameter.

Diameter of ball, 12"
12
= 1728
Square of diameter, litg L1365
— BG40
288 10368
144 5134
Cube of the diameter —— 1728
in inches, 1728 _
Weight of ball in :
]:;smmda and decimals, } U .

To find the weight of a hollow ball. Take from the table
the weight given for ball having the same outside diameter,
and subtract from this the weight given for a ball of the
game inside diameter; or multiply the difference of the
cubes of the exterior and interior diameter in inches by .1365.

# The volume of a ball can be found by multiplying the cube of the

diameter by .5236. The product multiplied by .2607 (the weight of a
cubic inch of cast iron) will give the weight in pounds,
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TABLE 111.

TABLES FOR THE WEIGHT OF BALLS HAVING DIAMETERS FROM 3 INCHES
7o G INCHES.

PIAMETER IN INCHES. FOR BALLS & INCHES To 20 INCHES.,  WEIOHTS,
:
3 inches. | Solid balls 3 to 29 inches. 31 1bs,
‘i ik I- iv (X3 i Bi_ i
5 i 'i i 11 i II:." Wi
ﬁ L wd #s di 2“4 (11
Jif 13 e s ad 4?' L1
B 13 T s e ?0 ik
g = 100
10 £ o &é 137 i
11 i iw iw 132 i
13 £ ad ‘4 il 23& (17
13 [T ie s be sﬂu (13
14 s ae i £e 3?’5 i
15 id i am e 4!]1 (1
16 e i e [ 559 Wi
7o ¥ b it 671
18« G & e«
19 < s - 936
20 o s i i 1092 L
a1 - “ £ bl 1264 <
o .5 o5 i Po14h4 <
93 o - i | 1661 ¢
F T [ b i £ 1887
a5 e . . L 233
ag 4 i e ot 2399 ¢«
By w o 1 o 2687 <
ag . - i i 2005 i
ag o« ¢ & st 3329
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TABLE TIL.—Continued.

DIAMETER IN 1XCHES. [FOR BALLS B01¥cBES To 60 I8COES|  WEIGHTS.
30 inches. | Solid balls 30 to 60 inches. | 3686 lbs.
31 1 i i ' 4067
33 T T ' i BT
33 13 £d i 13 igm i
34 £ i I ' 5365 0
3 “ wd i 5853 ¢
36 - i « ¢ 6369 «
3y “ “ « 6014 ¢
38 i q i i 7490 i
39 ik i i s 8097 Qi
.10 il i T ' 3?3'3 i
4_1 ii i Wi i 9405 T
he £ # 10113 #
A o e = 10853  «
A e s 11628 «
5« ” g “ 12430«
46« it i # 13286«
4y« . g 14172«
48 & e 15096  «*
49 5 ik i 16058 <
50 ® « 17063«
) S o o o 18107 =«
amoo L o ol 19940  #¢
b3 o 5 £ 20321 =
64« i " ” 21404
55 L3 | i I I 29711 i
56 * e ¢ 23072«
or * # b 25218«
Bf o L = “ i 26633 <
it I .l L] i € 28034 e
LI £ i e 20484
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To find the weight of cast-iron pipes or eylinders.

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 ountside dixm-
eter by .7854 ; subtract the former from the latfer, and the
product is the 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 eylinder hay-
ing an inside diameter of 124" and 3" inch thickness, and
12" long.

COatside area, 153.938
Inside area, 122.719
Area of cireular ring, 31.219
L2607
218533

1873140

62438

Weight of ane inch long, 8,1387933
12

Weight of twelve inches long, 97.6655196 = 974%% lbe.
17
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TADBLE IV,

TABLE FOR THE WEIGHT OF CAST-IRON PIPES OR CYLINDERS ONE FOOT LOXG,
VARYING FROM § I%XCHES To 120 INCHES IN DIAMETER, AND ONE
AXD TWO INCHES 1N THICKNESS,

WEIGHT OF, WEIGHT OF,
DIANETEE: F, CORR, 1 e THOICK. 2 INCHES THICK,

G inches. 6D The. 157 1hs.
l“" Ly "fg i 1?"?' (e
S g 9%
r! e gg « N6 -
10 108 =« 286 **
11 = 118 256
1% A 128 ¢ 2y v
13 138« 295
14 148 = 315
15 AE | 167 = 334 ¥
16 2% | 167 LT
A 175 3¢«
s = | 187 398
19 | 19 - ! 413 -
20 206 433 ¢
2 o« | 216 ** 452 0«
- : 226 i
3. | 236 492
4 ' WG 811
(L 206 531
26 W 550 &
ar o« o T
93 w W3 = 590 ¢
20 205 Gog
a0 305 629 ¢
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TABLE IV.—Chafinweed,

| WEIGHT OF, WEIGHT OF,
TEAHETER DY tn““'| 1 I¥CH THICK. 3 INCAES THICK,

31 inches, ‘ 515 Tha 649 1ba.
L | a4 [ I
33 & | 834 ¢ I
a4 - 344 = | 708 ¢
85 | 354 * T
86 « | 304« oo
8y ¢ ; 7 | 767 ¢
3B - | 383 = 86
39 oo [ 393 = BOG
| 403 = 820«
41 - [ 415 845
42 o | 423 865 ¢
43 &€ J 4_33 i 885 i
44 = 442 = e =
45 = 452 924
46 | 462 = 044 o
47 = | 472 = and o
45 - ' 482 934 -t
40 = | 492« 1003+
6y = 501« 1022
5l v 811 1042  #F
b2 oL« 1063«
53 e 531 = 1061 =
54 % 541 < 1101«
By 5a0 ¢ 1121 -
56 560 1140 *
BY ¢ , 570 <« 1160

58 ¢ 581 1179
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TABLE 1IV.—Confinued.

WEIGNT OF, WEIGHT OF,

DIAMETER OF CORE. 1 eIt TRICK, ? INCHES THICK,
59 inches, | 500 1Ibe. 1199 1bs.
60« 601 < 1219
61« 610 < 1238
g2 o= 619 <« 1258 ¢
63 629 <« 1278«
64« 630 1207«
65 640« 1317«
66« 658 1337 «
iy e 668 < 1357
68 578« 1376«
69 « 635 < 1306«
W e 699« 1415«
Q‘I i 1 noy i 1435 I
T Ty o« 1454 <
vt ¢ 727 1474 «
rC SR ! 737« 1404
v w4y e 1514 #
%« Y57 1533 «
o 76T 1685 =
8« Lk 1573«
(L T8y 1502 &«
Gl 106 < 1612«
81 806 1632«
82 816 1651 #
g3 « 826 <« 1671«
8 836« 1691«
g _ 845 1710«

8 | gz e [ 1730  *
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TABLE IV.—Confinued.

389

DIAMETER OF CORE.

WEIGIT OF,
1 mNcH THICK.

WEIHT OF,
3 INCHES THICHK,

87 inches,
gg &
89 it
ap
a1 A
R
B3 oW
M Ly
95 13
a
R
P8
g9 o
100 <
101 <
102 =
103 ik
104_ s
105 =
106 #
107 =
s
100 =«
110 #
111 =
132 e
113 =
114 *¢

865 s
a5 =«
884 =
895 =
904 *
214
024 ¢
034 o
044 =
058 o
2063
L
0983 «
203
1003 *
1012
1‘]2:3 ad
1032 =
10432
1052
1062
1071 #
1081 =
1091 *
1101 =
11
J12L.
1130 ««

T80 1le

1769
1758
1308
1823
1548
1867
1887
1907
1927
1044
1960
1985
2005
2025
2044
2064
2054
2103
2123
2143
2162
2182
2202
2221
241
2261
2280

i

CE
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TABLE IV.—Continued,

WEIGHT OF, | WEIGHT OF,

DIAMETER OF :ranr;.i 1o e '3 INCHES THICK.
115 inches. 1140 1bs, 2300 1bs,
116 I 1150 # 2320 =
117 = 1160 # 2339 ¢
118 « 1169 = A9 =
118 #* 1180« 2379 =
Yo i 1180 < 2308 «

The weights of square plates and rownd ones, also balls
and eylinders here given, comprise a set of tables that the
author thinks will be found very nuseful as a means of assist-
ing moulders in ascertaining the amount of iron required to
fill such moulds (for dasing rusners and gates he, of course,
must add to the weights obtained).

There are many different-shaped castings for which no
set of tables can be given, and to find the weight of such
the monlder will require speciul calenlations. It is not
necessary, in all cases, to take every crook or projection into
special aceount, as it does not require any great ability to
get an average, or to determine what the size of a mould or
pattern would be if its irregular projections were all leveled
or the holes filled up. Thus the size of the mould or pat-
tern would come into plain and even surfaces. It is then
an easy matter to obtain the volume or number of cubie feet
or inches contained in a mould or pattern ; knowing which
we can soon know what amount of iron will be required.

To compute the weight of any skaped castings, find the
number of cubic inches in the piece, then multiply by any
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of the decimals given below, and the product will give the
weight in pounds approximately.

To ascertain the weights of castings by weighing solid
wooden patterns, multiply the weight of pine patterns by
sixteen, those of hard wood by twelve, and these products
will be an approximation to the weight in iron,

The decimal .2607, the weight for a cubie inch of cast
iron, which is here used as a multiplier, iz taken from Has-
WELL  There are two other decimals, .26 and .263, which
are very often used in place of 2607, and by using them less
figures are required.

To figere on the safe side, as in the case of loam moulds
or green sand moulds that are Hable to strain much, and
alzo for hard iron, the decimal .263 is the best to unse,

For ordinary mounlds the decimal .26, used as a multi-
plier of volumes or areas in inches, will be found to give
eufficiently close answers.

THE EXIn
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Amr FPUERNACE,
building and manipulating of, 336,
location of, 14, 16, 93.
pouring from, 90, 257, 274
AwcEor Prates,
breaking, 37.
for kettles, G7.
for pockets, 92,
loose, 53, 55.
pulley, 4.
APPRENTICES,
mastering the trade, 124
overrating their ability, 8.
term of, 11.
ArMg,
cast iron, 23,
cracked, 39, 255,
ly wheel, 19.
pualley, 20
wrought tron, 23,
Bap Castixcs, 5, 112, 295,
Beer,
in blacking, 343
in core sand, 359.
in green sand, 43,
in loam sand, 345,
Beppixs i,
large thin patterns, 82,
proper methods of, 27,
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Brackixe,
carbon in, 345,
charcoal, 145, 1635,
blistered, 127,
bubbles of, 213, 221,
for heavy castings, 345,
hot moulds, 214,
mixtures of, 208, 343,
mounlds, 208,
objections to strong, 200
plumbago, or silver lead, 218, 345.
Brasr, 302, 303, 307, 315.
cooling effects of, 320,
pipes, 316,
pressure, 523,
Browixa Mouvnps, 42, 43, 58, 92, 114, 246.
BovLtixeg,
down cores, 166,
down moulds, 148, 150, 154,
Bricks,
eareless breaking of, 167,
fire, 128, 212,
fire for moulds, 154,
hard—abjections to, 174, 185,
proper laving of, 167,
BricE WORK,
for heavy eastings, 154
solid, 173,
strengthening, 146, 168,
CasTivg,
eylinders, 110, 190, 207, 298,
fly wheels, 19, 252.
gear wheels, 45, 50, 75, 193
kettles, 59, 67, 149, 209,
pipes, 71, 83, 137, 144, 198,
pulleys, 30, 97, 230, 203, 300,
rolls, 176, 265, 273, 200.
Uastrxos,
checked, 978, 97
eold shot, 42, 110, 120, 141, 164, 169, 274, 276
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Castings,
cope surface of, 284,
wood color on, 33, 122, 194, 344.
heavy, 27, 85, B0, 154, 237,
ill proportioned, 253, 284,
Light, 29, 122,
mending, 267,
peeling of, 76, 194, 214, 343,
smooth, 82, 158, 177, 960,
sound, 50, 150, 261.
specialitiss in, 8§
strained, 28, 33, 73, 78, 80, 83, 170, 207, 250, 301,
weights of, 370.
Crains, sTRENOTH OF, 100, 123,
CHAPLETS,
different kinds of, 230,
rusty, 225,
setting, 140, 142, 297, 283,
tining of, 2249,
varnish for, 220, 230,
CoiLLED Imox,
erystallization of, 238,
weakness of, 297,
Camuxe Castrxes, 272, 200,
Civpens, 84, 173, 218, 222,
Cisper Beps, 20, 57, 62, 106, 114,
Cranes, 180,
Crav Wasn, 43, 182, 356,
Cresaxixg Castizes, 16, 17, 367,
Coar Tam, 297,
CooLixo,
ill-proportioned castings, 284,
heavy bodies of metals, 157, 256.
CONTRACTION,
of chilled metal, 273,
of castings, 112, 248, 256.
of Ay wheels, 24, 255,
of pulley, 30, 235,
Cores,
dropping out of, 63, 96, 178
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Copes,
drawing down of, 19, 43, 235
ramming up, 18, 66,
rolling over, 61, B0, 140, 178
staking, 53, 54, 60, 70.
venting of, 36,
CoRE ARBORS,
for elbow and T cores, 190,
for gear segment core, 196,
for quarter turn pipe cores, 141,
Core Barrers,
for green sand ecore, 57.
for hay rope loam cores, 204,
Core Boxes,
for gear whee] arms, 52.
for gear tecth, 106,
for hot blast pipes, 200,
for pulley arms, 32,
CorE MARERS,
abused, 4.
saving labor fo, 134,
saving labor of, 136,
Cone Prixts,
on bedded in patterns, 84,
on pipe patterns, 140,
for pulley hohs, 36.
Core Sawp MrzTures, 1206, 358,
CorEz,
burnt, 123, 133, 223,
bursting of, 1G4, 170, 190.
covering, 22 33, 87, 54, 79,
expansion of, 250,
for forming arms, 25, 52, 197,
for pulley arms, 31.
green sand, 31, 208,
hay rope, 204, 218,
in heavy castings, 362,
oily skinned, 126, 136,
pasting, 72, 141, 263, 253,
runner, 78, 90, 162,
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C'oRES,
setting and centering, 23, 196, 283,
skimming, 93,
soot on, 136,
thin green sand, 109,
CnANES,
height of, 15
hoisting and lowering of, 17,
location of, 14, 16.
moving of, 191,
obstruction to, 17.
CUPOLAS,
bottom doors for, 519,
bottom sand for, 319,
bottom making for, 320,
breast making for, 320
breast heizht of, S08.
bunging up of, 24, 315, 318, 329,
capacities of, 303, 314.
charging of, 204, 303, 325,
daubing up, 318, .
dirty fucl and iron in, 320,
dropping bottoms of, 302, 329,
height of, 315,
height of fuel in, 524,
kindling five in, 321,
lining a, 310
location of, 14,
managzement of, 316, 323,
melting point in, 328,
melting steel in, 272, 297,
mixing danbing for, 318,
picking out, 818,
shape or forms of, 314,
slag holes in, 312,
slag in, 318,
lagging out of, 313,
gpout of, F21,
stopping clay for, 334
stopping sticks for, 334.



308 INDEX.

CuroLas,
stopping up of, 331
tapping bars for, 534,
tapping out of, 331,
DrAWINGS, .
for refercnce, 7.
for shop, 14.
Diawixe PATTERXS,
erown faced, 50,
draw serews for, 78,
fine gear wheels, 635,
segments, 23,
starting edges of moulds, 41.
tecth sideways, 196,
Dmvixeg,
Tuels for, 126, 226,
moulds on the floor, 30, 157,
moulds, 220,
economy in, 128, 221,
fire basket for, 221,
in pits, 225,
Dy Sawp,
mixtores of, 104, 553.
moulds, finishing of, 208
moulding gears in, 193,
Exranstox oF WeovssaT Iroy Arus, 24
Exrroston oF MovLps, 57, 152
Facixe Saxp,
for green sand copes, liable to draw down, 48, 44, 92,
for green sand gear teeth, 50.
uzing of green, 20, 120, 853, 363,
gases in green, 56, 119,
Frepixa,
chilled rolls, 274
rolls, 265.
solid, 261.
Frxismma,
copes overhead, 42, 141,
green sand moulds, 40, 119,
loam and dry sand moulds, 160, 136, 208,



INDEX.

Fixs ox Castings, 33, 54, 46, 123, 165,
Firg Bricks,
dimensions of, 312,
for over fire-places, 128,
Fiee CrLay,
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,
FLasns,
bars of, 64, 92,
eracking of, 178,
false bars for, 178.
handles for, 98,
fron, 97, 177, 202, 215,
pins for, 97, 181,
planing joints of, 180,
taking care of, 46, 95,
trunnions for, 93, 138, 180,
warping of iron, 180,
woolen, 97,
Frous,
in cores, 126,
in dry sand, 354.
in green sand, 43, 90,
in loam, 330, 352,
rye, 301,
Fruxes,
for cupolas, 328,
for iron ores, 289,
FouxpRIES,
constriuction of, 13.
doors of, 15.
height of, 15,
joblbing, 8, 43, 301,
planning, 17,
tools, taking eare of, &
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Fovwpmies, unhandy, 15
FuerL,
anthracite coal, 126, 200, 322, 841,
bituminous coal, 136, 200, 841,
carbwon in, 307,
chaveoal, 220, 290,
coke, 196G, 200, 822,
combustion of, 307, 324,
dirt in, 530,
hard, £25,
impurities in, 322,
kindling wood, 524,
guality of, 322,
solt, 825,
GAsEs,
allowing escape of, 169, 177, 221,
compressed, 43, 284,
confined, B8, 152, 160, 240,
in eore, 100, 358,
in dry sand, 177.
pressure of, 58, 81, 88, 119, 152,
GaTES
size of, 109,
skimming, 101, 122
whirl, 183, 274.
GaTmvg,
eylinders, 190,
improper method of, 0.
ingots, 161,
kottles, 59, 09, 150.
pipes, 78, 141, 148,
rolls, 183, 374,
Gacoens, 61, 178,
heavy, 121,
hidden, 9.
setting, 19, 63, 121.
short, 63,
GREEN SAXD,
cores, 31, 109, 203,
facings, 27, 56, 83, 119, 120. 248, 353,
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Hosrixg,
anchor plates, 34, 53, T0.
iron crosses, 54, 146, 150, 156,
lonm cores, 164, 188, 218,
loam moulds, 140, 146, 130, 190,
Hores v Castizes, 2, 110, 220, 285, 261,
Irox,
anthracite, 203, 207,
burnt, 295, 12, 340.
carbon in, 290,
carbon, graphite in, 200,
earbon, combined in, 200,
carrying hot, 2, 13,
charcoal, 200, 209,
chemical analysis of, 203,
chilled, 272, 208,
cold blast, 261,
eoke, 262, 207,
diseussion of pig, T.
dull, 158, 224, 822,
for exlinders, 268,
for pulleys, &9, 300
for rolls, 176, 299,
for sash weights, 800,
fluidity of, 201,
grades of, 176, 251, 201, 302,
gray, 201,
hard, 176, 290, 287,
hot blast, 201.
keys, 24, 191,
manganese in, 2.
melting, temperature of, 202, 203,
mixing of, 208, 206, 208,
mottled, 2098,
phosphorus in, 290
remelting of, 207,
rust on, 158, 208, 277.
serap, 203, 206.
shot, 203,
gilicon in, 200,
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Irox,

soft, 30, 206, 305.

specific gravity of, 111,

strong, 206, 208, 342,

sulphur in, 200,

tensile qualities of, 257,

testing, 39, 314

white, 272, 200, 500.

JoixTs,
air tight, 235.

" elosing by, 140, 145, 181,
erushing of, 32, 34, 46, 122, 181,
making loam, 145, 148, 165, 133, 188.
preserving, 41.

LianLes,
danbing up, 244
pouring from, 104, 108, 122,
size of, 243,
Live ror PEeLixg Castixas, 86,
Loaw,

bricks, 185
cores, bursting of, 164, 170.

cores, building of, 142, 145, 164, 170, 174,

for finishing cont, 186, 247, 850.

iron borings in, 352,
mixing of, 184, 847

monlds, buckling of, 2486,

moulds, surface of, 184,

moulds, eracked, 167,

natural, 184,
plates, 138, 140, 156, 165, 188
rings, 22, 145, 150,

sticking to patterns, 100,

strong, 185,

MaxvRE,
cow, 351,
horse, 334, 347, 350, 361,
MEeLTING,
burnt iron, 205, 313,
different grades of iron, 204, 302, 304, 228
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MELTING,
hard irom, $04.
massive lumps of iron, 203, 323, 327, 838,
rapid and economical, 301, 323
shot iron, 295,
soft iron, 2006, S05.
with coke or coal, 322, 326.

Mornasses,

in blacking, 343,

in core sand, 330,

on green sand moulds, 43, 92,
MovLps,

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, 150, 187,
reliable, 5.
eolid, 20, 28, 76, 80, 83, 178,
to tell o good, 120
MovLpers,
anxiety of, 4, 237,
eautions, 2, 00, 237,
dignity among, 2.
drunken, 5.
first class, 10,
judgment of, 5, 9, 113, 159, 214,
NErvons, .
self-reliant, 5.
WarLrwa Movins, 40, 44, 46, 92, 103, 196,
Ovexs,
building, 125, 132,
firing, 126, 134, 221,
fuel for, 126, 136, 226,
locality of, 14, 16, 125,
PATTERNS,
allowanee for contraction in making, 231, 256,
objection to, in loam working without, 160,
oil on, 160,
pulley draw, 88,
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PATTERNS,
pulley split, 280,
sectional, 0.
skeleton, 144, 161,
weight of wooden, 391,
Parrery Makems,
non-harassing of, 56, 192,
shrink rule, 251.
Pia Inox,
cold short, 297,
for flask weights, 113,
for reservoirz, 298,
in anvil moulds, 157.
red short, 207,
shipments of, 255,
Prrs,
drying in, 224.
for damp floors, 17.
loeation of, 14, 16,
Povgrxa,
basins, 90, 92, 104, 162, 242, 290.
chilled enstings, 274, 276,
eylinders, 110, 190,
dull iron, 25, 100, 158, 301,
fast, 43, 109, 158, 183, 274, 277,
heavy castings, 106, 158, 237, 370,
hot fron, 109, 123, 239, 278, 301,
kettles G&, 150,
open sand plates, 85,
pipes, 141, 148,
rolls, 183, 274, 304,
top and bottom, 162, 164, 218, 235,
through eenter cores, 33,
Pressvre oF Movtex lrox,
npon contracting chilled shells, 273, 275.
upon green sand moulds, 28, 23, 82, 118,
upon loam meulds, 160, 173, 216,
upon cores, 164, 170, 207.
Prickens o Loas PraTes, 60, 87, 138, 141, 188,
Rawuixg, heavy or hard, 5, 27, 53, 75, 117, 221, 247,
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RaMurxa,
light, 5, 75, 247.
up loam moulds, 148, 150, 152, 154, 174
Risens,
air tight, 234, 246,
covering, 43,
flow off, 101, 148,
open, 234,
weighting, 43.
Hoopixe Movips, 92, 182,
Rovtiwe Over Parremxs, 20, 77.
Rosix,
for venting, 359,
in cores, 539, 560.
on splitting plates, 270,
Sann,
bank, 246, 352, 355, 360,
burnt, 63, 152, 349,
fire, 347, 354, 361,
grades of, 17.
lake, 246, 348, 852, 355, 860,
sharp, 86, 92, 155, 248, 352,
weight of eubic foot of, 100,
Scammive or Movips, 81, 118, 161, 185, 245, 345, 849, 853.
Scarws, Draw, 80,
Sea Coar,
in dry sand, 354
in green sand, 364,
in loam sand, 349,
in stopping clay, 834
SEGMENTS,
of cores, 23, T8,
of patterns, 19, 28, 80, 45, 50, 80, 198,
Smeaves, MovLping or, G,
SHRINEAGE,
of molten iron, 112, 260.
variations in, 251, 256,
SMOKE,
in shops, 15
on cores, 136,
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BPINDLES,
arms for, 190,
bottom center for, 165, 192
holders, 188,
hollow, 53, 192
tapering, 193,
top center for, 191.
Sraxkwve Mourns, 51, 60.
STEAM,
in sand, 42, 56, 108, 117.
in shops, 15,
pressure of, 81, 118, 230
STRAW,
bands for cores, 200,
rope making, 207,
BTRAIGHT-EDGES,
leveling Nasks with, 274
making bed with, 28, 82,
saving labor of, 78,
testing castings with, 75.
SWEEPS,
advantage of, in loam worl, 160,
under, 187,
SWEEPING,
crooked pipes, 137,
elbow and branch pipes, 71,
fly wheels, 19,
gear wheels, 45, 50
kettles, 50, 67, 151,
loam cores, 187, 204,
pots, 315,
pulleys, 30..
quarter turn pipes, 144,
rolls, 170,
thickness on moulds and cores, 72, 142, 149,
Tarriwe Hove,
choking of, 92, 532,
for cupolas, 520, 531,
for reservoirs, 240,
of air furnaces, 10, 340,
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TEMPERATURES,
of sand, 42, 220, 353.
of gases, 153, 173, 228,
of molten iron, 180, 260, 262, 274, 278,
TUYERES,
alarm, 304,
blind, 510,
height of, 308,
ronnd, size of, 316,
shapes of, 307,
VExTS,
cold, 153.

explosion of, 57, 152,
lighting of, 57, 153.
VEsTING,
cores, 200, 222, 858,
green sand moulds, 20, 46, 56, B1, 92, 118, 120.
gear teeth, 46, 76,
kettles, 152,
loaum and dry sand mounlds, 122, 169, 172, 177,
Vesr Wies, 58, 81, 88, 82, 117, 173
Vrrrior Tues, 17, 367.
WATER,
ill use of, 108,
in shop floors, 17,
sewerage of, 114,
WEDGING,
bricks, 138,
clamps, 181,
down cope bars, 49, T0. 97,
down runner boxes, 108,
WemcnTisa Dows,
copes, 83, 70, 112,
erooked castings, 283.
WHEELS,
cast in halves, 25, 270,
checked car, 274,
grooved friction, 50,
splitting hubs of, 253,
Worg, HEavy, 15, 17.
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Work,

INDEEX.

jobbing, 45, 95, 116, 301.
light, 17.

locality for loam, 16,
open sand, 33, 30, 86, 157.
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THE MA*ECKENZIE
PATENT CUPOLA AND BLOWER.

=end for Clyrewulae to

SHlTH & SAYRE MFG. CO., Proprietors, 245 Broadway, N. Y.

This Cupola has made u grest revolution ln Im‘l'llm. irom. It differs Trom
all others In having o coSTIsUvers TUYEEE, o i olther wonds, the blast
enters the fudl at afl palnts. Above one ton capacily per hour, they are
mada oval in form, This belogs the blast to the center of Lhe furnace with
1ar beast reslstamos and smallesty possibee nmound of pewer, and kn combin.
P il Bl contimums Tuyere causes canapicte diffusien of q.h.-;.lr through.

furnsce, aud unitorm lemperatone, mgiting ton o Offcen foms an
ith the pressuee of blast requlned 10w L LW or Three | afs W
ev Cupols, It alse gnalibes us to save very largely 1, e
ence of O6F & 1

A showlng & gain of twenty-ve 1o firry
. oud Rwenly tar Fapty peer cont, fwel nver ihe orbieary Cy
& BaPTER QUALIEY oF casTixG, vopecislly in lght work, This = due to the

] Tuil'-n- filve nir aml more perfedt combustion, extracting les
ron, making a I

wher casting.

re Ahese 1ipolas
af my de clty, nuenbered
Teata | ta 20, inclasive, e uums
s indieating the melting capaps
tees i ToRs PER MOUE— N0, 1, cne
tom; Mo, 3 twotons ; No, 4, threq
tons per hour, and 85 on up to 55
or 30 toms, We have Haprote
the constracibon of these Capolas
in every way. have locreased
their stres, and Jdurability, srd
snazhl 1o mwake them as eomvens
tent for working and repalrs as our
own ond the experlencs of our
customers could suggest.

HOUSE ESTABLISHED 1827,

DIXON’'S
PLUMBAGO BLACKENING

BLACK LEAD FACING,

AND

Founders’ Core Wash.

It will pay you to write for Circular. Correspondence promptly
answerad,

JOSEPH DIXON CRUCIBELE COMPANY,
JERSEY CITY, N. J., U. 5. A.
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THE BAKER
ROTARY PRESSURE BLOWER.

Baker Pressure Blower
with

Blower arranged Engine Attached,

with engine on same
base plate. Makes a
yery complete self-
contained machine,
dispensing with all
belts, shafting, ete.

Baker Pressure Blower
Driven by Belt.

* 51| But one belt required, Takes less power
to do the same

For further information apply to

WILBRAHAM BROS.,

2320 Frankford Avenue, PHILADELPHIA, U, 8. A.
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MONK'S CELEBRATED MOLDERS' TOOLS

N =

Stove Tool.

Bench Lifter.

= Ln
Finishing Trowel, No. I. Square Trowels.

The above are rapresentations of & few selected cuts. For full de-
geriptive price.lists, address

CHAS. MONK, 190 16th St., Brooklyn, N. Y.

WHITEHEAD BROTHERS,

No. 817 WEST 15th STREET,
NEW YORK,
—Shippers of all kinds of—

MOLDING SAND,
FIRE SAND,
aAND FIRE CLAY.

Manufacturers of and Dealers in

FOUNDRY FACINGS

—AND—

STUPPIL.IES.




iv
THE LARCGEST FACING MILLS IN THE WORLD; CAPACITY,
650 BARRELS PER DAY.

EAGLE FMZING MILLS

MANUFACTURERS OF AND DEALERS 1IN ALL K

FOUNDRY FACINGS,

BLACKINGS AND FOUNDRY SUPPLIES,

PLUMBAGO OR BLACK LEAD

FOR ALL PURPOSES,

HEAVY MACHINERY

AND

FINE STOVE PLATE FACINGS

ALS0D SHIFFERS OF THE CELEERATED

CINCINNATI MOLDING SANDS

For Stove Flate, Heavy and Li%t Machinery, Agricultural and
Brass rk.

AGENTS FOR
MONK'S CELEERATED MOLDERS' TOOLS.

Send for Iustrated Catalogue and Priece List. No charge for
Samples,

5. OBERMAYER FOUNDRY SUPPLY MAN'F'G 0.,

CINCINNATI, OHIO, U. S, A,



v

IN PRESS—To be Issued Shortly.

WEST'S FOUNDRY PRACTICE.
VOLUME SECOND.

Being a Practical Treatise on Molding, discussing the
question of Economy in Casting, and the arrangement
of a Foundry in regard to rapid work. Treating of
Cupolas, Methods of Firing, best means of securing
Perfect and SBound Castings, ete.  Being a continu-
ation of Vol. I. on this subject, and dealing with a
class of work requiring more skill and greater care.
By Thomas D). West. With nwnerous illustrations.
12mo, eloth, . . . . . . . . . . . . §250

HEW WORKS NOW READY OR IN PREPARATION,

A TREATISE ON TOOTHED GEARING. Containing com
instractions of Dﬂblfnlllg, Drawing and Constructing gpur
Wheels, Bevel Wheels, Lantern Gear, Screw Gear, Worms,
ete., and the proper formation of 'Tmth Profiles. For the use
of Machinists, Pattern Malers, Dranghtsmen, Designers, Scien.
tific Bchools, ete.  With many plates, By J, Howard Cromwell.

12mo, eloth, 2.0

STATIONARY STEAM ENGINES. Especially adapted to Elee-
tric Lighting Purposes—Treating of th e Development of Steam
Engines—the Principles of (‘nnatruc’tmn and Economy, with
description of Moderate Speed and ngh SP-BELI Engmea, By
Prof. Robt, H. Thurston. 8vo, cloth, g . 1.50

LOCOMOTIVE ENGINE RUNNING AND MENAGEMENT. A
practical Treatise on the Locomotive Engines, showing their
performance in running different kinds of trains with economy
and dispatch. Also, directions regarding the care, mansgement
and repairs of Locomotives and all their connections. Illus-
trated by numerous Engravings. By Angus Sinclair, M. E.

12mo, cloth, 2.00

STEAM ENGINE CATECHISM. A series of thoronghly practical
questions and answers arranged so as to give to a young Engi-
neer just the information required to fit him for pr ¥y ruun-
ning #n engine. By Robt. Grimshaw. (Shortly.} 18mo, cloth, 1.00

A TREATISE ON FRICTION AND LOST WORK IN MACHIN-
ERY AND MILL WORK. Containing an explanation of the
Theory of Friction, and an account of the various Lubricants in
general use, with a record of various experimenters to deduce
the Laws of Friction and Lubricated Burfaces, ete. By Robt. H.
Thurston, Coplously illustrated. (Shortly.) 8vo, cloth,







