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PREFACE 

INCE the automobile has taken the place of the horse 

and buggy, and the tractor has almost supplanted the 
farm team, there is so little work 1cft for the horseshoer 
and wagon maker that these tradesmen are fast disappear- 
ing from the scene. The village or crossroads blacksmith, 
once an important factor in the working force of the rural 
neighborhood, if he has not already retired, is beginning 
to see the end of any profit in his business; and as no yoqg 
men are learning his trade, his race bids fair to soon reach 
the vanishing point. 

In the future, whatever blacksmithing is necessary to be 
done in connection with farm tools and machinery, and the 
farm teams, must be done by the farmer or his sons. 

It is this condition of affairs that has brought about a 
recent demand for a book on the subject of farm black- 
smithing. This book has been written in the attempt to 
supply that demand. The author, who, during.a long term 
of years, had the pleasure of teaching the elements of forge 
work to several thousand Minnesota farm boys, hopes that 
this little book may be of help to those farmers and farmera’ 
sons who wish to, or through force of circumstances are 
obliged to, do the work which formerly fell to the lot of 
the village blacksmith. 
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IRON AND STEEL 

RON and steel are the materials with which the black- 

smith works. Whih most people are familiar with such 
terms as wrought iron, cast iron and malleable cast iron, 

ssemer steel and mild steel, it is necessary for the black- 
smith to have a clear idea of just what these metals are, 
how they are produced, and the uses to which they are put. 
To describe the different kinds of iron and steel is the pur- 
pose of this chapter. 

IRQN Iron is the most common and useful of all metals. 
It is found in many parts of the world, never in 

its pure state except in some meteorites which have fallen 
to earth from some other region. Iron is found in the form 
of ore which may be a combination of iron and solid rock, 
or in the form of a soft red oxide that may be scooped up 
with steam shovels, as is done in some of the open mines 
in northern Minnesota. 

To get the iron from the ore, it is necessary to heat it 
to a very high temperature, so that the iron becomes a liquid 
which flows like water. This process is called smelting. 
‘The usual method consists fn packiug the ore fn layera in a 
tall furnace, with layers of coke and limestone between the 
layers of ore. The whole is brought to a very high heat 
and becomes a mass of liquid at the bottom of the furnace. 
The iron, being heavier than the other material, settles to 
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BLACKSMITHING 

the bottom, where it is drawn off and poured into molds 
holding about 100 pounds of metal each. The lumps of 
iron so made are called pig iron. 

What we know as cast iron is made by melting pig iron 
and running it into molds of whatever form we wish to 
have. Cast iron is very hard and quite brittle. It is not 
pure iron, but contains several other elements, the most 
important of which is carbon. It is the carbon in the iron 
which makes it hard and hi-ittle. If cast iron is kept at a 
high temperature for a lang time the carbon is burned out 
of it and it becomes softer and tougher. To make what is 
known as malle:tble cast iron, the articles to be made are 
first cast from pig iron, then placed in ovens where they 
are kept at a white heat for about a week. This high heat 
burns out most of the carbon, and the castings become tough 
enough to stand some bending without danger of breaking. 
Malleable castings can therefore be used for many purposes 
where ordinary cast iron would be too brittle. 

Swedish iron, known also as “Norway iron,” is a kind 
of wrought iron which is still to be found in the market. 
It is used where very soft and very tough iron is required, 
as, for example, in the making of rivets and clinch nails. 
!t is so soft that shavings may be cut from it with a good 
jackknife. It is soft and tough because it is made from the 
purest iron ore to be found, and in smelting it only char- 
coal is used. Charcoal contains none of the injurious 
chemicah found in other coal. 

STEEL Mild steel, also called soft steel or machinery Etd, 

which has almost entirely taken the place of the 
old-fashioned wrought iron, is made from pig iron by a 
process which removes almost all the carbon. There are 
several methods of making mild steel, the most common of 
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which is known as *he Ressemer process. This consists of 
melting the pig iron in large furnaces and holding it at a 
high heat while air is forced through the molten mass to 
burn out the carbon. From the furnace the molten steel 
is poured into molds about the size of a man’s body, form- 
ing what are known as ingots. These ingots are heated to 
welding beat and rolled out into bars or beams or railroad 
rails, or into any shape required. One ingot will make 
two lengths of railroad rail. 

Tool steel is simply pure iron to which a very small 
percentage of carbon has been added. It is one of the 
wonders of chemistry that the addition of a small part of 
one per cent of carbon will change soft iron to stiff steel 
and give it the property known as temper. If we heat a 
b,ar of pure iron to a yellow heat, then suddenly cool it in 
water, no change is made in it. It may be bent the same 
as before the beating. If we do the same thing with a bar 
of steel it will break when we try to bend it. Yet the only 
difference between the two bars is that the steel contains a 
part of one per cent of carbon. 

In making tool steel, rods of pure iron arc packed in 
charcoal in a furnace which may be sealed so tha: it is 
practically airtight. The whole mass of iron and charcoal 
is heated to near a welding heat and kept at that tempera- 
ture for some time. The iron is not allowed to melt but 
is kept near the melting point. During this process, a 
small amount of carbon from the charcoal unites with the 
iron. A rod is occasionally drawn out of the furnace am. 
tested to determine the amount of carbon absorbed by the 
iron. Wben the right percentage of carbon has been ab- 
sorbed, the furnace is allowed to cool. We now have what 
is known as blister steel; so called because the surface of 
the rods is covered with blisters. 
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BLACKSMITHING 

It is easy to understand that rods so treated will have 
very mnch less carbon in the middle than toward the out- 
side; and any tool made from such steel would be unsatis- 
factory. What is known to the trade as shear steel is made 
by welding together rods of blister steel. This welding 
together and drawing out of the rods makes a somewhat 
better grade of steel than the blister steel, and some kinds 
of cheap tools are’ made of it. 

To get a tool steel which is of even carbon content 
throughout, bliste: steel. is melted in crucibles and then 
drawn out into ‘bars of any required size. This is called 
crucible steel a?d is the kind of steel from which all the 
best tools are made. 



HE FARM shop and its use should fill an important 

place in the planning of the farm work and should be 
given careful thought. The repairs that may be made and 
the work that may be done year after year in a well- 
planned, well-lighted, properly equipped workshop, will 
repay the first cost many times over, in addition to provid- 
ing pleasant and profitable occupation when the weather 
or other conditions prevent outside work. 

II 

THE FARM SHOP 

LOCATION AND PLAN 
Tbe question of whether the shop is to be a separate 

building, or is to be combined with a garage or farm 
machinery bui!ding, or other structure, will depend upon 
what buildings are already in existence OS the farm. Each 
farmstead will have its own problem along this line. 

Possible fire hazard should be taken into consideration 
in connection with combining the forge shop with any other 
building. In any case it would be desirable to have the 
shop some little distance from the barns. 

The foundation for the shop should be laid deep 
enough to rest upon solid subsoil, and should extend at 
least 6 inches above ground level. This will protect the 
sills from decay, and allow the floor to be far enough above 
the outside ground surface to insure dryness, in case a 
gravel or earthen floor is decided upon. 
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BLACKSMiTHlNG 

A concrete floor is to be preferred if it can be afforded; 
but a very good floor may be made of a mixture of clay 
and cinders, or clay and fine gravel and sand properly 
rammed down to make it solid. 

In case the forge is to be placed in a shop which is 
already built, and which has a wooden floor, the space for 

FIG. 1. Lnvour or THE FARM SHOP 

some distance around the forge and anvil should be covered 
with sheet iron RO as Y.X: avoid danger from fire and the 
annoyance of !w: Ing to pick up every piece of bnt iron 
that happens to i~;li on the Boor. 

The floor space in the shop should be large enough, 
and the doorway wide enough and high enough so that 
a wagon, or automobile or tractor or truck in need of 
repairs could be accommodated. The doorway should be 
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will depend somewhat on the amount of 
money the owner wishes to invest. A good steel forge suit- 
able for farm work can be nurchased for about $20. The . 
only advantage such a forge will have over one that may be 
built by the farmer is that it is portable, and under some 
circumstances it may be convenient to move it about from 
place to place. For a permanent forge. the ideal arrange- 
ment would be a brick forge and chimney built in one 
piece: the forge to be about 255 by 3?$ feet in size and 
30 inches high, and the chimney extending up above the 
comb of the roof at least 2 feet so as to insure a good draft. 
Figure 2 shows such a brick forge. 

A very good forge may be made of ordinary lumber. 
If such a forge is decided upon. the box should be about 
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at least 8 feet wide and 7 feet 6 inches high, and there 
should be a ramp, preferably of concrete, leading up to 
the doorway and over the sill. It is considered better prac- 
tice to use double doois for so wide a space rather than one 
wide door. Most sliding doors or doors hung on rollers: 
especially if very wide, are likely to warp out of shape 
and cause trouble. Hinged doors are easier to work, and 
may be closed more tightly. 

Figure 1 shows a floor plan and a desirable arrangee- 
ment of the equipment in a farm shop. Notice the wide 
doors, floor space for large machines, and the convenient 
arrangement of forge, anvil, drill, vise and tool table with 
reference to each other. This plan shows a building of 
about 18 by 24 feet. The roof should be so constructed 
that no supporting posts H-ill be necessary: thus leaving 
the entire floor space free of obstruction. 

EQUIPMENT AND TOOLS 

Ttrx FORCE The kind of foree to be used in the farm shoa 
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8 inches deep and of the same size as the brick forge men- 
tioned above. It should be set up on legs of the proper 
length to bring the top of the box to about 38 inches above 
the floor. Whether the forge is of brick or of wood, it 
should have a tuyere iron or air nozzle, that can be cleaned 
out from the bottom; and an ash pit or some sort of con- 
tainer for the ashes should bs provided. 

FIG. 2. A BRICX FORCE 

Blast for the forge is best provided by a fan blower. 
A good blower of this type can be had for about $10. 
A tuyere iron and the necessary pipe for connection with 
the blower are included for this price. Figure 3 shows 
blower and tuyere. 

In the case of either the brick or the wooden forge, 
the tuyere should be so placed that its top is 4 inches 
below the top of the box; then the box is to be filled with 
damp clay, well packed, leaving a hollow space around 
the tuyere about the size and shape of a small hen’s nest. 
The clay should be allowed to dry out slowly to avoid 
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THE FAR% SHOP 

cracking, and should be thoroughly dry before a fire is 
built in the forge. 

FIG. 3. BLOWEN AND TUYCRE 

In locating the forge it is well to remember that it is 
sometimes necessary to heat long rods in the fire, and 
therefore it is not wise to have the forge in a comer of 
the shop. The writer once knew a smith who was obliged 
to cut a hole through th:? outside wall of his shop in order 
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to be able to handle some 10~6 bridge rods that he was 
hired to weld. 

Sornc thought: must be given to taking care of the smoke 
which seems to be a necessary product of every blacksmith 
shop. Do not make the mistake of trying to cover the whole 
forge with a large hood. Such a hood is a nuisance, for it 
is in the way for many kinds of work, and it does not 
carry oB the smoke as well as a small hood located back 
of, and close to the fire. If a cGnney or pipe with a large 
E~~:ie, the larger tbe better, is located just back of the 
forge, and the opening into it is made as it should be, 
within a few inches of the height of the fire, it will carry 
off most of the smoke. 

ln any chimney flue there is, under ordinary conditions, 
ar’upward draft of air. The larger the chimney flue the 
more air is constantly going upward. If the opening into 
the chimney is throttled down to a narrow slit there will 
be a strong current of air entering this slit. If this opening 
is close to the fire, as shown in Figure 2, the smoke will be 
drawn into it before it has time to roll out into the air of 
the room. 

THE ANVIL Next in importance to the forge, in the fumish- 
ing of the shop, is the anvil. This should be 

of solid steel, with a hardened face. For the farm shop 
an anvil weighing 100 pounds will be found none too large. 
In selecting an anvil one should he sure that the face is 
level and smooth, and the edges of the face sharp and 
square, except that 5 or 6 inches of the edge of the face 
next the horn and on the further side from the smith should 
be rounding instead of sharp. The reason for this is ex- 
plained on page 22 under “Drswing.” Figure 27 gives a 

good idea of the proper shape of an anvil. 
10 



THE FARM SHOP 

The anvil should be located about 6 feet from the fire, 
and if it is to be used by a right-handed man, should have 
the horn pointing to the left. It should rest on a block of 
wood not much larger than its own base, which should be 
set at least 2 feet into the earth, and be high enough so 
that the face of the anvil will be of the proper height. This 
height, for general work, should be on a level with the 
smith’s knuckles as he stands beside the anvil. The anvil 
block may be a section of timber a foot square, or a section 
of a tree trunk of the proper size. It should be of seasoned 
wood, and years may be added to its term of usefulness if 
the ground end is soaked in creosote before being set in 
place. 

An anvil is so likely to be abused by the amateur smith, 
that it seems advisable at this point to give a few words 
of warning. 

We are too apt to think of an anvil as simply something 
to pound on, and it often gets more abuse than is good for 
it. The face of a good anvil is hardened steel. Any very 
hard steel is always more or less brittle. The face of a 
blacksmith’s hammer is also of hardened steel and con- 
sequently more or less brittle. Remembering these two 
facts, let us make it a rule always to keep these two brittle 
things separated by having something between them. This 
something will generally be a piece of hot iron or steel. 

No amount of pounding on the iron or steel can harm either 
anvil or hammer; but the hammer must not hit the anvil. 
Student blacksmiths often ruin the edge of the anvil by 
using it to cut off the end of a piece. of iron or steel. It is 
all right to do this if the blows of the hammer are stopped 
just before the steel is cut in two; but if the hammer reaches 
the edge of the anvil two brittle things come in contact and 
something has to happen. 

I1 



BLACKSMITHING 

THEVISE The vise for the farm shop should be what is 
known as a leg vise, that is, one with a leg 

&ending to the level of the floor. The vise itself is of 
wrought iron with steel jaws, and should be fastened to a 
solid post firmly set into the ground. The bottom of the 
leg should rest on a block which is firmly fastened to the 
post. This post may be made a part of the work bench, 
and should be, if possible, located in a good light and near 
enough to the anvil to allow the smith to reach it without 
moving more than a step from his place at the fire. Leg 
vises may now be had with extra jaws for holding pipe or 
other round objects. 

THE WORK BENCH The work bench should be about 3 
feet high and should be provided with 

racks and shelves for all the tools, such as files, chisels, 
wrenches, etc., that the smith would naturally use at the 
vise. It should contain drawers and shelves for stocks aud 
dies and such supplies as rivets, small bolts, washers and 
miscetlaneous small hardware. If possible it should be 
located near a window. 

TEE TOOL TABLE A tool table, while not an absclute neces- 
sity in a farm shop, is a great conven- 

ience. It is usually made about 2 feet square, with a rail 
around the top and a shelf below. The purpose of the 
table is to hold all the anvil tools, such as top and bottom 
swages and fullers, hot and cold chisels, extra tongs and 
extra hammers. It is usually placed near, and at the right 
hand or tail end of, the anvil. 

WATERTANK ORTUB Fs.ctory made forges are generally 
provfded with a cast iron water tank 

or box hung to the side of the fire pan, as shown in Figure 
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THE FARM SHOP 

4. The usual container for water in the ordinary forge shop 
is a tub made from a barrel. An ordinary wooden kero- 
sene or vinegar barrel with about a third of the top sawed 
off makes a very good tub. Just why old blacksmiths call 
this a “slack tub” is not easy to explain. The word is not 
to be found in the dictionary. This tub should be placed 

FIG. 4. A FACTORY Fomx WITH BLOWEE AND WAY= TANK 

at the right of the forge within easy reach of the smith as 
he stands by the fire, and should be filled with water to 
within a few inches of the top. 

RACK FOR IRON Some kind of a rack, so made that rods of 
~~STEEL iron and steel stock may be laid up on 

pegs, off the floor, and sorted as to sixes 
and lengths, is a great convenience. Such a rack may be 
built close to the wall of the shop and takes tip little room. 

13 



BL,$CKSMlTHlNG 

NECESSARY Tools Having a shop provided with the equip- 
ment above described, the only abso- 

lutely necessary tools needed to begin work are a fire poker, 
a hammer, a bardy and 2 pairs of tongs. The hammer 
should be what is known as a blacksmith’s hand hammer 
of about 2 pounds weight. The tongs should be of the 
two kinds shown in Figure 5; one for handling flat or round 
iron, the ether for making bolts. All other tongs needed 
may be made by the smith as described in Chapter VI. 

OTHER In addi- 
TOOLS tion to 

hammer 
and tongs, the 
tools next in or- 
der of impor- 
tance will be a 
sledge of about 
8 pounds in 
weight, and a set 
of what English 
blacksmiths call FIG. 5. BLACKSMITH’S Torrcs 

Bogging tools: hot and cold chisels, swages, fullers, set 
hammer and flatter to be used for heavy work when the 
smith can have the help of a striker to use the sledge. 
These tools are shown in Figure 6. 

For the work bench there will be needed wrenches, files, 
punches of different sizes, cold chisels, screw drivers, brace 
and set of twist drills, stocks and dies for threading bolts 
and burrs, hack saw and blades. If horseshoeing is to be 
done, a shoeing hammer, hoof nippers, and horse rasp will 
be needed. 

14 



FIG. 6. 
FLOCCING TOOLS 
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BLACKSMITHING 

A post drill is such a convenience that it almost comes 
under the head of necessary equipment. 

Some of the above-named tools can be made by the 
smith in spare time. Others it may be cheaper to buy. 

Let us see what the tools and equipment so far men- 
tioned will cost: 

Anvil, (100 pounds). ......................................... $14.00 

Blower ................ . ........... .... ................................ 10.00 

Vise .............. .._ ....................... .............................. 5.50 

Hardy _.____.__.___._ .................................................. 50 

Sledge, (8 pounds) .......................................... 1.25 

Flogging tools ..................................................... 5.00 

Bolt tongs .......................................................... .75 

Flat tongs ............................................................ .75 

Hand hammer .................................................. .!M 

Wqrseshueing tools ...................................... ______ 2.50 

Hack saw and blades.. ........................................ 35 

Stocks and dies .... ..- ........................................ 5.00 

Brace and drills.. .................................................. 4.00 

Total _ ............................................................. tso.00 

A word should be said about the hardy shown in Figure 
7. This is a tool which is much used, and often abused. 
It is a chisel with a shank made to fit the square hole in 
the anvil. It should be made of tool steel of aFout the same 
arade as that used in making cold chisels. As it is used to 

cut hot metal, there is no use 
in tempering it, as the temper 
would be drawn out of it by 

Fm. 7. HARDY 
the hot metal; but in other re- 
snects it is like a chisel. It . 

should have a rather thin edge and be kept sharp. This can 
Le easily done if the smith sill always remember that its 

16 
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edge is never to be hit by the hammer. In cutting off a piece 

of hot iron or steel on the hardy, the hammer should stop 
before the iron or steel is cut through. 

The shank of the hardy should be fitted to the hole in 
the anvil so that there will be 
no wobble or play to the tool 
when it is used. rhe shank 
should be long enough to ex- 
rend through the tail of the 
anvil, so that in case it becomes 
stuck in the hole, the lower end 
may be tapped with the ham- 
mer to loosen it. 

If a post drill can be afford- 
ed, one which will answer very 
well for the farm shop may be 
had for about $5. This price 
includes a chuck to hold drills 
of different sizes. See Figure 8. 

FIG. 6. POST DRILL 

Two USEFUL The smith often has occasion 
ANVILTOOLS to do small jobs requiring 

something smaller than the 
horn of the anvil for bending or shaping. 

In Figure 9 are shown two very convenient tools or pieces 

of e%&pment which the farm smith can easily make from 

a piece of shafting or other iron, or from mild steel which 

he may salvage from the scrap pile or “machinery grave- 

yard” to be found on almost any farm. One is a straight, 
round mandrel which will be found handy for bending fer- 

rules, emall rings, etc. The other is a small horn to be 

17 
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used the same as an anvil horn in making small links or 
doing any kind of bending of small articles. Of course 

both are to have shanks to fit 
FIG. 9. MANDREL the square hole in the anvil. 

In making either one of these 
tools it is well to begin by first 
forming the shank and fitting it 
to its place in the anvil. It 

order that it may be easily 
loosened from the anvil after 
being used, it should have a 
sbank long enough to extend a 

the same as in the case of the 



Neither ordinary soft coal such as is used for making 
steam, nor bard (anthracite) coal is suitable for use in a 
forge. Both kinds contain impurities which make it im- 
possible to use them in welding. 

Charcoal makes a good fire if properly managed, and is 
very desirable for use in making fine steel tools, as it is 
wholly hee from sulphur and other injurious chemicals; 
but in most parts of the country it costs more than mineral 
coal and has almost gone out of use as a smithing coal. 

19 

III 

THE FORGE FIRE 

UCH of the success of forge work depends upon the care 

and management of the fire and the proper beating 
of iron and steel. Therefore it is of great importance that 
the smith be thoroughly familiar with the different facto-- 
that go into making the right kind of fire in order that he 
may get the results that he wants. 

SMITHINC COAL The most satisfactory coal for ordinary 
smithing work is what is known to the 

trade as Cumberland coal. It contains less sulphur and 
other impurities than any other mined coal and ia easily 
packed about the forge fire. Coke, when broken up into 
small pieces, makes a good fire, particularly when a large 
fire is wanted, but it is not so easily managed as Cumber- 
land coal. 
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MANAGING THEFIRE The first and most important thing 
for the amateur smith to learn is the 

proper management of his fire so as to get the heat where 
he wants it, and to do this without too much waste of fuel. 

Let us suppose that the beginner has tbe equipment and 
the most necessary tools mentioned on the preceding pages, 
and that he is ready to start a fire in the new forge. The 
fire is started by using pine shavings or any fuel that 
would make good kindling for a fire in a kitchen stove. 
After a good blase has started, a little coal is packed 
around, not upon the kindling, so that it will take fire 
slowly. After a forge has been in use there will always be 
coke left over from the former fire to be used in starting a 
new fire; but for this first time there is only kindling and 
blacksmith’s coal. It must be remembered that coal should 
never be put on the fire but around it. After being near 
the fire a short time the coal is changed to coke because all 
its sulphur and other impurities are burned out of it. By 
continually packing the coal about the fire and crowding 
it toward the center, a supply of coke is kept burning in 
the middle of the fire, where the most heat is needed. The 
packing also prevents the fire from spreading out and be- 
coming too flat. It is well to wet the coal about the fire 
in order to pack it harder and to keep the fire contined to 
the middle. 

The fire will now present the appearance of a mound of 
coal, the interior of which is a mass of burning coke, with 

a somewhat loose center through which the blast is coming. 
The most common mistake of the beginner is to allow this 
mound to become too low and flat. The coal should be 
piled up quite high about the fire so there will be consid- 
erable depth to the mass of burning coke. Whatever is to 
be heated in the fire should be held midway between top 
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and bottom, so as to have burning coke both below and 
above it. If held too low, it will be struck by the blast of 
air from the blower, and if too high it will be cooled by 
the air ‘ram above. 

Experience will soon show how much blast should be 
given. The stronger tbe blast the greater will be the heat, 
up to tbe point where tbe coke in the middle of the fire 
begins to be lifted out of place. 

It is sometimes desirable to have a long fire instead 
of a round one in order to heat an iron for some length 
instead of in one spot; for example, the edge of a plow 
share. In such a case it is easy to lengthen the tire by 
packing coal on two sides instead of all around the middle. 

Too much blast will cool the fire. Just enough blast 
should be given to keep the coke at a white heat but not 
enough to lift it out of place. Long experience and prac- 
tice are needed to enable one to manage a forge 6re so 
as to get the best results; although to tbe onlooker it may 
appear to be a very simple matter. 

A forge fire left to itself will soon die out. The ex- 
perienced smith, when he leaves his fire for a short period 
of time, will place a small piece of hard wood in the fire 
knowing tbat i:.wi!! hold tbe fire until be retru‘ms. Thrifty 
smiths save old wagon spokes and similar pieces of wood 
for this purpose. Often a forge fire which has apparendy 
died out may be revived by a sprinkling of sawdust. If 
the old embers are still hot enough to cause sawdust to 
smoke, a handful of sawdust and a gentle blast will revive 
the fire and save the time that it would take to build a new 
fire in the ordinary way. 
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IV 

FORGING 1RON AND STEEL 

ORGING of iron and steel may be summed up in the 

following list of operations: drawing, upsetting, bend- 
ing, scarfing, welding, punching and riveting. 

DRAWING By drawing, the smith usually means making a 
piece of iron or steel smaller and longer. This 

is done by heating, then pounding it over the rounded edge 
of the anvil, trying at the same time to keep it as nearly 
square as possible. In the case of a large piece of iron or 
steel, a pair of fullers would be used (shown in Figure 6), 
and the helper would be called upon to use the sledge. The 
beginner will probably have a little trouble with his first 
trial at drawing because the iron will seem to insist on 
becoming diamond shaped instead of square. This is be- 
cause the novice almost always turns the iron, between 
blows, a little further than through a quarter circle. But 
he wil! soon learn to tttrn it just enough to keep the square 
shape. No matter r~L;lt is to be the final shape of the piece, 
it should be drawr rquars at first because it can be reduced 
in size much faster Thai way than in any other. After it is 
drawn down to about the desired size it may be made 
octagonal by pounding down the four corners, cr round by 
flattening out the remaining corners. Finishing is done 
with light blows or the hammer. All the finishing, after 
reducing to the proper size in the square shape, is done on 
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the flat face of the anvil, and with a smooth faced hammer. 

The heating for drawing should be done slowly enough 
so that the iron or steel has a chance to become as hot in 
the middle of the piece as it is on the surface. It is possible, 
especially with large pieces, to heat the surface to the 
desired temperature before the middle becomes hot enough 
to work well. The result will be that the surface will be 
drawn out faster than the rest of the piece. In the case of 
tool steel this produces strains in the metal which are trou- 
blesome when it comes to tempering the tool so made. 

Not only should the metal to be drawn have an even 
heat throughout, but the hammer used and the blows struck 
should be heavy enough to affect the whole mass. Light 
blows would have the same effect as uneven heating; for 
the surface only would be drawn. 

UPSETTING This means enlarging a piece of iron or steel 
by heating it at tbe part to be made larger, 

and driving it together so as to swell the heated part. 
In case the end of a short piece of iron is to be upset it 
should be heated to a white beat, the heated end placed on 
the anvil and the other end ktruck with the hammer. In 
the case of a longer piece 13 iron r-r.ich is heavier than 
the hammer, it may be danced on tbe face of the anvil, 
letting its own weight do the work of pounding. The ends 
of long rods, like truss rods, may be up-et by heating and 
butting the ends against the si,de of the anvil after the man- 
ner of a battering ram. 

Wagon and carriage tires are shortened or made smaller 
by being upset by a special machine made for the purpose. 
A short section of the tire is heated to white heat and placed 
in the machine which grips the tire at both sides of the 
heated portion and pushes it together. 
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BENDING There are several points in connection with bend- 
ing iron that should be mentioned. The begin- 

ner should be warned against spoiling the. shape of the 
iron he is bending by too mu& or too hard hammering. If 
the iron to be bent is made hot enough, it may be bent into 
almost any desired shape with very little pounding, and 
if it is a piece with sharp comers that would be marred by 
hammering, it is a good plan to use a wooden mallet or 
even a stick of stove wood or any hardwood club if a mallet 
is not at hand. 

SCASING The term soartiug is used for the shaping of 
parts to prepare them for welding. 

In the case of round irons, the ends are first upset 
enough to allow for the expected loss in heating and weld- 
ing, and then are shaped as shown in Figure 10. Steps in 
the shaping of round irons for welding are shown in Figure 
21. This shaping is done by first holding the hot upset iron 
on the anvil at an angle of about 30 degrees, and striking 
with the hammer held at a corresponding angle. 

When the end of the iron assumes the shape shown at A 
in Figure 21, it is turned a quarter turn, laid flat on the 
anvil, as at B, and shaped as shown at C. Both the irons 

FIG. 10. Rourm hors SCAWED FOB ‘~LDING 

to be welded together are, of u~urse, shaped aliie. Notice 
that the faces which are to fit together are slightly convex 
so that when placed together the middles touch, and space 
is thus left for any scale to be pushed out when the weld is 
made. 
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Flat irons to be welded are upset and scarfed as shown 
in Figure 11. Notice that these faces also are convex in- 
stead of flat. 

FIG. 11. FLAT hONS %IIFn, FOR WELDING 

In preparing chain links for welding, it is not necessary 
to upset the ends for the reason that the ends are crossed 
in such a way as to provide plenty of iron at the welding 
point to take care of any loss in heating and we!ding. After 

the iron for a link has been bent in the form of a letter U, 
the ends are scarfed as shown in Figure 16, by flattening 
the inside corners of tbe ends, but leaving the outside of 
the ends as thick as they were originally. 

WELDING By the term welding the smith means the join- 
ing of iron or stee! parts by heating to *he 

melting point. The metal is not actually melted so as to 
be in a liquid state, but the surface is hot~enough to begin 
to flow, and when at this temperature is sticky, like a warm 
piece of molasses candy, and may be pressed or pounded 
together so as to make perfect joints. 

Iron or steel at welding heat is perfectly white, and the 
surface is beginning to flow. It has the appearance of wet, 
white ice. If heated beyond this point it will begin to 
burn and is in danger of being spoiled. 

Wrought iron and mild steel may be welded without 
the use of any welding compound or flux of any kind; but 
the difference between welding heat and burning heat is so 
slight, especially in the case of mild steel, that it is often 
of advantage to use a flux to avoid burning. Clean sand is 
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about as good as anytbing in thii case. One should not get 
tbe idea that the flux is going to act in any magic way to 
help the iron to weld. It is used simply as a protection to 
the iron. Sand or borax will melt at a lower temperature 
than iron, but after melting it will stand a higher heat 
without burning than will the iron, and is used because it 
keeps *the air away from the iron, and iron cannot bum 
without air. 

The welding of chain links? rings, and of round and 
Bat separate irons is explained in the following chapter. 

bCHINC Punching is a quick, easy way of making holes 
in wrought i-on. The amateur smith will often 

find himself debating the question whether to drill or punch 
holes in a certain job of wor~k. .Qs a help in deciding this 
question the following story may be worth telling. 

In making a certain machine two piecea of iron one 
inch wide and a quarter-inch thick, were to have quarter- 
inch holes in them half an inch apart for nearly their 
whole length. Two young apprentices decided to have a 
race. Each took one of the irons; one was to driH the 
boles in his piece, the other said he could do the job in less 
time by heating and punching. Which one came out ahead 
in point of time is a forgotten item. The lesson in the story 
lia in the fact that the iron that was punched was several 
inches longer than the other when the job was done. The 
boy who did the punc!rmg did not realize that the hot iron 
would spread both ways when the holes were punched. 

In a job where a little spreading of the iron will make 
no difference, punching the holes may be a saving of time. 
To do a neat job of ptmching, the hot iron should be placed 
on the anvil, not over a hole, but on the solid face, and the 
punch should be driven till it feels as though it were solid 
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against the anvil. Then the piece should be turned over, 
and the place where the punch nearly came through will 
show as a round dot. The punch should now be placed on 
this dot, over the round hole in the anvil, and driven 
throttgh. In this way a very neat hole may be made. 

In punching thick iron with a small punch the beginner 
should be warned of the danger of upsetting the end of the 
punch in tbe hot iron if he works too slowly. 

RNETING Riveting may be thought of by the smith as such 
a simple operation, as to need no explanation 

in a book of this kind. There are, however, a few points in 
connection with this form of forging that should be men- 
tioned. The best material for rivets which are to he used 
for cold riveting is Norway iron; the next best is mild steel. 
If the latter is used to forge rivets for cold riveting, the 
rivets should be allowed to cool slowly after beiig formed, 
and nut quenched in water. The reason for this is that most 
mild steel contafns enough carbon to cause it to harden a 
little upon being suddenly cooled. Any degree of harden. 
ing would make the metal too brittle for riveting. 

Norway iron rivets of all sizes aud lengths are to be 
found in the hardware stores, and it is a good plan for the 
farm smith to keep on hand a few sizes which are,most often 
used; for example, those that are used for replacing worn 
or broken mower sections. But spesial rivets will often 
have to be made to be used in repair jobs, and the smith 
should know how to make them. In many cases simply 
cutting a section of rod the proper length and using it for 
a rivet will solve the problem. If a large head is needed, 
sometimes a bolt of the right size may be found which may 
be cut the right length. If neither a piece of rod nor a bolt 
of the right size is at hand, it will be necessary to forge a 
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&et. To do this in the right way the smith should choose 
a piece of rod the next size larger than the desired rivet, 
heat it to a yellow heat and draw out the end by holding 
it against the near edge of the anvil so aa to leave a shoul- 
der between the part being drawn out and the part of the 
original rod which will form the head of the rivet. Just 
where this shoulder will be calls for the exercise of good 
judgment. It should be remembered that reducing the 
diameter of a piece of iron one-half will lengthen it four 
times. Most beginners start with too long a “bite” and 
are surprised at the way it stretches out in length before it 
is drawn down to the right diameter. As described under 
tbe head of “Drawing,” the iron should be kept square 
until reduced to about the right size, then rounded. It 
should be cut from the rod while hot by holding it on the 
hardy at the proper place to leave the right sized head. 
The cutting should be done with light blows so as not to 
mar the head too much, and the rod should be turned round 
and round so as to make a smooth, even cut. 

The two most common mistakes which beginners make 
in cold riveting are in having the rivet too long and in 
hitting it too hard. If, for example, in the case of fasten- 
ing fish plates to the sides of a cracked wooden pump rod, 
the rivets used should be too long they would be likely to 
buckle or bend in the middle and split the wood. In ordi- 
nary practice, it is usually a good plan to countersink the 
holes for rivets, and the rivets should extend through only 
far enough to allow for the making of a small head. This 
is usually a little less than one diameter of the rivet. Very 
light blows should be used ln doing the riveting. Heavy 
blows would be likely to beud the rivet in the middle, espe- 
cially in the case of a long rivet. Light blows will upset 
the extreme end and draw the rivet tight. 



SIMPLE EXERCISES IN BLACKSMITHING 

SSIJMING that the beginner has the necessary tools and 

equipment described in Chapter II, and that he has a 
fire properly built in the forge, he is ready to begin actual 
work. The best plan is to start with simple things and to 
lead by gradual steps to the more difficult jobs that require 
more practice and experience. 

A FIRE POKER As a first exercise, the poker, which has 
been mentioned as one of the necessary 

tools, furnishes a good example. It brings into use the 
three processes of heating, bending and flattening. About 
2 feet of round half-inch iron should be used. About 
4 inches of one end should be heated to a light yellow 

5 
FIG. 12. A FIRE POKER 

heat and bent into the shape of a round eye. At his first 
trial the beginner will have trouble in trying to make the 
eye round instead of oval unless he has been told that in 
starting the bend he should make a right angle bend be- 
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twecn the shank of tbe poker and the part that is to be 
the eye; then bend the extreme end before closing up the 
circle. If the middle of the hot part is bent- first, as a 
beginner is likely to do. th,ere is left no handy way to make 
the bends in the end and next the sbank, and an oval in- 
stead of a round eye results. After the eye end has been 
finished and cooled, the opposite end of the rod is heated 
and flattened out until it is about 3/h of an inch wide, then 
curved slightly as shown at A in Figure 12. 

If a longer handle to the poker is preferred, it is an 
easy matter to form an oblong eye instead of a round one, 
as shown at B in the cut, but in this case it will be neces- 
sary to start with a rod about 6 inches longer than the one 
first described. 

A STAPLE PULLER In these. days of wire fences, one of the 
,,, handiest tools on the farm is a staple 

puller such as is pictured in Figure 13. When the writer 
was a young farm boy he thought he had the champion “,, 
staple puller. It ~2s && D l-m- -**-A **Al. _ tape&g .z .“.‘E puuuu “ma. P 

end drawn to a fine point. This point he would drive 
under a staple and then pry it out. Sometimes in doing 

FIG. 13. .) STAPLE PULLER 

the driving he hit his knuckles with the hammer. When 
a neighbor showed him one like the tool here pictured, he 
immediately made one -from a piece of old horse-rake 
tooth, tempered it blue, and liked it better than his old one. 
The best size stock for making one of these pullers is 
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l&inch tool steel. The point is made rather short and bent 
at a right angle, and tempered the same as a cold chisel as 
explained on page 56. The handle end should be about 
8 inches long. 

HOOK AND STAPLE Another simple exercise in blaeksmfth- 
ing is the forging of a hook for a gate 

or a barn door, and the staple with which to fasten it in 

FIG. 14. STEPS IN MAKING A HOOK 

place. This exercise involves drawing, squaring, rounding, 
pointing, turning a round eye, and twisting. 

31 



BLACKShllTHING 

For an ordinary barn door hook, a piece of a/s-inch 
round iron is a convenient size to use. One end should be 
heated to a light yellow and drawn out square so that the 
corners come out sharp. (See what is said about drawing 
on page 22.) The end of this square part should next be 
heated and about 5/s inch of it drawn down to half 
the size of the square part, then made round by hammer- 
ing down the comers. In starting to draw out this last 
part, the iron should be held over the edge of the anvil 
as shown at A in Figure 14, so that when struck a flat blow 
by the hammer, the edge of the anvil will form a decided 
shoulder between the large square part and the part *hat 
is being drawn smaller. The small end is next to be made 
round and turned to form a round eye. To do this, it is 
best to start by beuding at a right angle from the main 
part, as shown at B, then bending the extreme end as much 
as it needs to be beut ,in the finished eye (C). It is then 
a simple matter to close the ring so as to form a perfect 
circle as shown at D. The hook is now to be cut from the 
original bar at a point that will make it the right length 
when the point is drawn out to form the hook end. This 
end should 6rst be drawn out square, then rounded as 
shown at E, and the hook formed in the end as shown at F. 

The twist shown at F is put in the middle of the hook 
by &rst heating to a yellow heat, then grasping with two 
pairs of tongs and tnrning through one complete revohr- 
tion, so that the eye and the hook end are in the same 
relative position aa before. 

To make a staple for a hook of the size mentioned 
above requires a piece of I/a-inch iron. One end should 
be drawn out and round& thert bent as shown at A and B 
in Figure IS. It should then be cut off at a point which 
will make the second leg the right length after it is drawn 
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to a point. A pair of chain tongs should be used to hold 
the piece while the second leg is being drawn out as shown 
at C. The bend is completed by grasping the middle of the 
bent part with the chain tongs, as at D, and holding it over 

‘c A 

FIG. 15. STEPS IN MAKING A §TAPLE 

the horn or the rr uded comer of the auvi!, regulating the 
bend with&gbt 1 of the hammer. 

CEWNL~KS One of the jobs which the farm smith will 
often be called upon to do is to mend broken 

chains. The right way to do the job of mending, if time 
will permit, is to make a new link with which to join the 
broken parts. For temporary repairs there should be a 
supply of what are called cold-Shut links which may be 
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substituted for broken links without any loss of time. 
To make a new link, take a piece of round rod of the 

l 
A 

? 

, ~FIc. 16. STEPS IN MAKING A CEAIN 
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Corn SHUT LINKS There are two good ways of making 

cold shut links to use as temporary re- 
pairs in log chains. In the one shown at A in Figure 17, 
a piece of rod the size of the iron in the chain is slightly 
upset at one end and a hole punched in it large enough to 
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same size as that used in making the chain, and bend it 
into the form of a capital letter U as shown at A in Figure 
16; then, holding the bent part with a pair of chain tongs, 
heat the two ends to a yellow heat and scarf the inside 
corner of each end by holding it at an angle on the edge of 
the anvil. Notice in B and C that only the comers are 
flattened, not the whole end. The ends are then bent so 
that the scarfed surfaces fit together as at D, and the joint 
is ready for weiding. The heating for welding should be 
done in a clean fire and the link should be closely watched 
to see that one side does not heat faster than the other. It 
is a good plan to turn it over often, for the lower side is 
likely to become hot sooner than the upper. When the end 
to be welded is perfectly white, and the surface is in a fluid 
condition, it should be quickly placed on the anvil and 
struck two quick, light bPows: one on each side of the weld. 

The part at the weld should now be worked as nearly round 
as possible over the horn of the anvil. This will probably 
widen the link too much at one end, so that it will look 
more or less like E in the illustration. To shape it prop’ 
erly so it will resemble the link shown at F, it should be 
held as shown at E and struck where the small arrow is 
pointing. This will put the bend where it should be, fn the 
end of the link. If it had been held with its side on the 
anvil and had been struck on the other side, as almost all 
beginners do in their first attempt, it would resemble the 
crooked link shown at 6. 
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fit the other end of the rod which is bent around as shown. 
In use, this link takes the place of the broken link and is 
closed together and the end riveted. 

place of a broken link, a blow 
of the hammer will close it so it 
will answer very well as a tem- 
porary substitute for a link. 

CHAIN HOOK HOO ks for log 
chains are of two 

kinds: round hooks large enough for the chain to slide 
through easily, and grab hooks made narrow with just 
enough room between the two sides to admit a link edgewise. 

There are two common ways of making a chain hook. 
Where good, tough iron or mild steel of the proper size 
is at hand, the easiest way to make a hook is to upset the 
bar where the middle of the hook is to be and the end 
where the hole is to be punched, as shown at A and B in 
Figure 18. The hole is then punched, and the iron arouad 
the hole is worked as nearly round as possible over the 
horn of the anvil. The bar is then cut off at the point indi- 
cated by the dotted lines, and the end is drawn out and 
rounded as in B. The hook is next to be bent and beveled 
so as to have a cross section through the largest pa,rt like 
that shown at C. It should be bent only about balfway 
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Another temporary link which 
is not quite so strong as the one 
just described, but which can be 
made in a little less time, is made 
by drawing out the two ends of 
a letter U and bending them 
around as shown at B in Figure 
i7. When this is hooked into the 
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at first as the beveling of the back causes it to bend more. 
The reason for beveling a hook is that it makes it stronger 

-5 
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FIG. 18. CFIAIN HOOK No. 1 

in the line of pull than it would be if left round. The most 

common weakness in a log chain is the hook which is not 
strong enough to stand a heavy pull without straightening. 

Another way to make a chain hook is shown in Figure 
19. By this method iron of smaller size may be used than 
in the hook just described, for the reason that the iron is 

FIG. 19. CHAIN Hoor No. 2 

doubled at the place where the strongest part of the hook 
is to be. In forging a hook by this method a part of the 
rod, marked A, is drawn down to the proper size to form 
the eye of the hook; then the end of the rod is doubled 
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SWIVEL Log chains are often broken because of becoming 
twisted. This is especially true in logging work. 

To avoid twisting, every log chain should have a swivel at 
about its middle point. Making a swivel is a good exercise 
in forging. To make a swivel it is necessary first to have 
a mandrel over which to form the middle part of the 
swivel. For the mandrel it is best to use a piece of ?/s-inch 
round, mild steel. One end of this should be heated and 
a very short piece of the end, about f/z inch, should be 
drawn out to about f/2 inch in size as shown at A in Fig 
ure 20. 

The material for the main part of the swivel should 
be a piece of mild steel 1 inch wide and 54 inch thick. 
One end of the bar should be drawn out to 3/s inch in size 
and 3 inches long; the middie section about I inch long, 
should be left the original size; and the other end also 
drawn out to 3/3 inch the same as the first part, as shown 
at B. A j/z-inch hole is to he punched through the middle 
section, and the piece heated to a white heat and placed 
on the mandrel to be worked into the shape shown at C. 

The eye is made by welding the end of a 7/16-inch rod 
back on itself to form the opening, then working the shank 
down to 4/2 inch as shown at D. The shank should be just 
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back and welded as shown at B. The rod is then cut off 
and the hook shaped as in the case above described; or, if 
it is to be a grab hook, it should be bent on the corner as 
shown at 6. The novice may have trouble in making the 
iron bend on the comer; but if he will start the bend by 
putting the end in the square hole of the anvil, then cool 
the end while the balance of the piece is left hot, then put 
the cool end in the vise, he will have no trouble in finish- 
ing the bend. 



long enough to go through the main part of the swivel, 
through a washer, E, with enough spaoe to make a good head 
wizen riveted. The riveting should be done while the end 
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FIG. 20. STEPS IN MAKING A SWIVEL 

of the shank is red hot. The two arms of the swivei shouid 
then be bent together and welded in tbe same manner as 
the chain link described on page 33. The completed swivel 
is shown at F. 
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Riveting the shank in place will probably make it so 
tight that it will not turn easily. Tbe cure for this condi- 
tion is to heat the whole swivel to a light red heat and 
turn the shank around a few times while hot. 

RING The proper way to start a ring that will be of even 
thickness throughout, is to upset both ends of the 

rod from which the ring is to be made, enough so that there 

FIG,. 21. 
STEPS IN MAKING * RING 

ANVIL 

i 

-. 
D 

will be no thin spots at the sides of the weld when the job 
is finished. After the ends are upset each one is to be 
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heated in turn and scarfed for welding. This process con- 
sists in first shaping the end as at A in Figure 21, then 
holding the rod level on the anvil, as at B, and pounding 
the end back and rounding it slightly as shown at C. The 
scarfing of the second end should be made on the side 
opposite the first, as in D, so that when the iron is bent to 
form the ring, the two scarfs will fit together and their ends 
be, not one inside and one outside the’ ring, but both out 
where the hammer can get at them, as shown at E. 

In heating the ring for welding, the same directions 
apply as for the chain link, described on page 33. After 
welding, the iron in the welded place and for a little space 
on each side will probably be a trifle larger than fn 
other parts of the ring. This can be easily worked down to 
the proper size by heating to a low red heat, and going over 
it with light blows of the hammer. The finished ring is 
shown at F. 

Where appearances make little difference, rings are 
sometimes made like chain links and rounded up afterward. 

When a ring is made to go on the end of a chain it 
should not be bent into the chain before welding, but should 
be finished as a separate ring, then joined to the chain by 
another link. 

CLEW To make an ordinary coupling clevis requires 
about 13 inches of c/&-inch round, mild steel as 

shown at A in Figure 22. This bar should be upset in 
the middle, where the greatest wear will come, and at the 
ends where the holes are to be punched, as shown at B. 
The ends should be flattened out and rounded and holes 
punched in them as shown at C. The holes should be 
large enough to admit a +&inch bolt easily. The clevis 
is then to be bent into shape so as to leave a space of 2j/a 
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inches between the ends, as shown at D in the illustration. 
Another, and a quicker way, of upsetting the ends where 

the holes are to be punched, is shown in Figure 23. A 

c 1 

hc. 22. STEPS ,r< MAKlNC A ~~EVIS 

short piece of the end of the iron fs turned up at a right 
angle, as at A, then heated to a welding heat and pounded 
straight down so as to form a lump as shown at B. If 

I I \ \ 
A’ I 

FIG. it.% UPSEITINC blON FOE thVIS 

carefully done this makes a neat, round end with less labor 
than is necessary to round out and finish the kind of end 
shown in Figure 22. 

What might be called an emergency clevis may be made 
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in a few minutes by using about 20 inches of 7/164nch 
round, mild steel, welding it in the form of a long link. 
then closing the sides together as shown in Figure 24, and 
bending to form the clevis. 

FIG. 24. AN EYERCICNCY CLMS 

PIN OR BOLT The pin or bolt for the clevis should be made 
FOR CLRVIS of I/2-&h mild steel. The easiest way to 

make the head of the bolt is to upset the end 
a little, then drive the bolt into a heading iron< If the 
farm smith does not have a set of heading irons, perhaps 
he can iind what he needs in the scrap pile or “machinery 
graveyard.” Almost any heavy piece ‘of cast iron with a 
‘+$inch hoIe in it will answer for a heading tool for the 
clevis bolt. The upset end should he at welding heat when 
the bolt is driven into the heading tool, and the smith 
should be careful to drive it straight down over the hole so 
that the head may not be one-sided. 

FIG. 25. HEADING TOOL roa BOLTS 

HIUDIRCTOOL Heading tools for bolts of the most com- 
FORBOLTS manly used sizes should be found fn every 

shop. They are among those tools which 
the farm smith can m,ske on rainy days. To make a head. 
ing tool it is only necessary to upset one end of a large 
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piece of mild steel, flatten and round it, as shown in Fig- 
ure 25, then punch a hole of the proper size. Heading 
tools for small bolts and rivets are sometimes made with 
several holes of different sizes in one tool. In this case 
the head end of the tool is, of course, made long instead 
of round, and the holes are generally drilled instead of 
being punched. 

BOLTSANDNUTS Small bolt heads are generally made by 
the upsetting method described in the 

making of the clevis bolt. Tbis is the method used iu mak- 

FIG. 26. WELOINC HEAD ON 801.1. 

ing ordinary carriage bolts, although, of course, they are 
made by machinery. 

Heads on large bolts are generally welded on instead 
of being upset. In making a welded head it is customeq 
to use for the head a piece of rod one size smaller than the 
bolt itself. An eye is turned in the end of the rod as in, Fig- 
ure 26, A, which is fitted to the bolt. This eye is then cut 
nearly off on the hardy, but is cut so short that it w!!! 
reach only about three-fourths of the way around the bolt, 
as shown at B. The end of the bolt is then heated and upset 
a trifle in the eye, then the eye is broken from the rod and 
struck with the hammer in such a way as to pinch it tight 
to the bolt. The whole is then heated to welding heat and 
welded. While welding, the piece should he held so 
that the open place in the smaller iron is at one side where 
it will be closed when struck by the hammer. The reason 
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for making it so as to reach only part way around the bolt 
will now be seen. If it had been so made as to reach all 
the way around, it would have been too long and would 
have caused trouble by buckling up and spoiling the weld. 

When it is necessary to put a head on a long rod, like 
a truss rod for a bridge, a short piece of rod the same size 
as the truss rod is headed, then welded to the long rod. 

Nuts for bolts are easily made by simply punching 
holes of the needed size in iron or mild steel of the proper 
thickness and width, and then threading them to fit the 
bolts. On most farms it will seldom be necessary for the 
farm smith to make any nuts for the reason that nuts of 
almost all sizes and kinds may be salvaged from the 
scrapped farm machinery. 

Cutting threads on bolts and in nuts is such a simple 
proceeding that little instruction in this line is necessary. 
It will be very seldom that the farm smith will be called 
upon to cut threads on any thing larger than 3/a inch in 
size. Dies that will take care of all threading on iron from 
I/ inch up to yi inch may be had for about $5. 

One or two precautions regarding the use of dies may 
be in order, Dies should never be used on hot metal, as 
this would spoil the die by removing the temper. Dies 
should not be expected to cut tool steel. Mild steel some- 
times contains enough carbon to cause it to harden when 
suddenly chilled from a high temperature. It’is therefore 
always wise to anneal (soften) a piece of mild steel by 
heating to a red heat, then allowing it to cool slowly in the 
air before attempting to cut threads on it with a die. 

An assortment of carriage bolts of the most commonly 
used sizes and lengths should be found in every farm shop. 
Such an assortment properly kept where a bolt of any size 
or length may be found at a moment’s notice, will prove 
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a great timesaver on any farm. A fairly complete list for 
such an assortment would be one package each of the 
following sizes and !‘xq#s: 

$4 IN. DIAMETER 
Price Per 

Length Pkg. of 25 

1% ......................... w.11 
1% ................... ..- ... 

.ll 

1% - ........................ .13 
2 .......................... .14 
2% .......................... .13 
3 ‘. ......................... 20 
3?4 .......................... 31 
4 .......................... 2.5 
4% ........... ............. 27 
5 .......................... 31 
6 .......................... 34 

% IN. DIAMETER 

Price Par 

LelIglh Pkg. of 25 

1% -. .... ..- ............... #).!a 
1% .......................... 24 

2 - ........................ a 
2j(, - ........................ 34 
3 .......................... .39 
3% .......................... ‘.&I 
4 ......................... As 
4% ........... ............... 146 
5 ........ ................ .s 
6 .......................... .63 

fr IN. DIAMETER 

Price Per 

Length Pkg. of 25 

1?4 I........................ $0&l 
2 - . . . . . . . . . . . I . . . . . . . . . . . 21 
2% . . . . . . . . . . . . . . . . . . . . . . ..- .23 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

3% . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
4% -.......... . . . . . . . . . . . . . . A0 
5 . . . . . . . . . . . . . . . . . A3 
5% . . . . . . . . . . . . . . . . . . . . . . . . . . .% 
6 _........ _...........___. .!j2 

W IN. DIAMETER 

Price Per 

Pkg. of 25 

2 . . . . . . . . . . . . . . . . . . . $0.57 
2% . . . . . . . . . . . . . . . . . . . . . . . . . . .63 
3 _.. __.. . _.. . .._......_ .76 
3% . . . . . . . . . . . . . . . . . . . . . A.3 
4 . . . . . . . . . . . . . . . . . . . . . . . .w 
5 _ . . . . . . . . . . . . . . . . . . . . . . . . . ,*?I5 
4% . . . . . . . . . . . .._.... .._.. so 
5% . . . . . . . . . . . . 1.00 
6 .__.___________._._..... 1.10 

The farm smith should know of the saving which may 
be made by buying bolts in wholesale lots. A full pack- 
age of 25 bolts may be had for about the same price as 
half that number bought at retail. 
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WELDING SEPA- In welding the link and the ring already 
RATE IRONS described, the ends of iron to be welded 

were naturally held togetber. Welding 
separate irons introduces the new problem of placing them 
together while at welding heat, and getting them to stick 
together before the heat is lost. Figure 27 shows the proper 
way to place the two irons on the anvil when ready to weld. 

Round irons to be welded together should first be upset 
and scarfed the same as the two ends of the iron for mak- 
ing a ring. They should be placed in the fire with the 
scarfed faces down, for the reason that the under part of 

WC. 27. %I.4BlNC $EPABATX IRONS 

anything fn the forge fire heats faster ttmn the upper side. 
Particular pains should be taken to get the two irons to 
heat evenly. If one should appear to be heating faster 
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than the other, it should be pulled back a little until the 
other iron has had a chance to gain the same heat. 

Before heating the irons for welding, the beginner 
should practice getting them from the fire and on the anvil 
so that when they are ready to weld, he may get them 
together in the best way and in the shortest possible time. 
To do this he should grasp the right hand iron with the 
back of the hand uppermost and the little finger toward 
the fire. This will naturally bring the iron face side up on 
the anvil. 

Note in the illustration that the hands are holding both 
irons, not on the face of the anvil, but resting over the 
edge, so that they can be held steady while the left hand 
iron is being placed on the other one. If the end of the 
first iron were to be placed flat on the anvil before coming 
in contact with the second iron, the anvil, a very good con- 
ductor, would absorb enough heat to bring it below the 
proper welding heat. The result would be a poor weld, if, 

’ indeed, the irons chanced to stick at all. 
When both irons are at welding heat, that is, when 

they are perfectly white and the surface is in a melting 
condition so that it looks as though it were wet, they should 
be taken quickly from the fire, given a sharp rap against 
the anvil to shake off any scale or slag that might be stick- 
ing to the faces of the scarfed ends, then placed against the 
edges of the anvil as shown in the cut and the scarfs 
brought steadily together with the left hand iron on top of 
and holding the other. The right hand is now free to let 
go of its iron and pick up the hammer, which should be 
lying on the end of the anvil. The first blow struck should 
be light to help stick the irons together, then heavy blows 
should follow to perfect the weld. In welding large irons 
it is often possible to make a complete we14 and finish it 
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down to the original size of the iron at one heat; but rith 
small irons, which lose their heat quickly, it is usually 
necessary to heat several times in order to complete the 
weld. In welding, the smith should never strike a blow 
after the iron cools below welding heat, as that would only 
thin the iron and do the weld no good. 

In welding one long and one short piece of iron to- 
gether, the short piece shoiild be managed with the right 
band, using a pair of tongs. This will put the short iron 
on the under side on the anvil where it may be held by the 
longer piece while the smith lets the tongs fall to the floor 
and picks up his hammer. 

In the case of irons so small. that they would lose their 
heat while being carried from the fire to the anvil, it is 
well to protect them with a flux of sand or borax. With 
larger irons (p/ inch or over), no such protection is nec- 

essay. 

FIG. 23. Wrmuw Fr.4~ IRONS AT RIGHT AAGLES 

In welding together pieces of flat iron they should be 
upset and scarfed as shown in Figure 11, page 25. The 
faces of the scarfs are a trifle convex 85 in the case of the 
round irons, and the process of welding is the same; but it 
is a little more di5cult to make a finished, smooth job of 
welding with flat irons, because the corners and edges lose 
their heat sooner than the rest of the iron. 

When flat irons are to be yelded at right angles they 
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should be slightly upset and scarfed as shown at A, and 
put together as shown at B in Figure 28. After welding 
irons together in this form it is unwise to try to forge a 

sharp inside angle as this is likely to start a crack. It Is 
considered better practice to leave the inside corner a little 
rounding, or, if a sharp corner is required, to finish by fil, 
in8 after the iron is cold. 

It is often requited that flat irons be welded together 
in the form of a T. In such a case, the iron formlng the 

- 

FIG. 29. wEZ,UNC A “I” 

head of the T should be slightly upset, then scarfed, as 
shown at A in Figure 29. The part which is to form the 

or upright of the T is upset and shaped as shown in 
the two views B and C in the cut. Before putting the two 
parta together for welding, the amlth should be. very aure 
that no scale is left ln the hollowed scarf at A. 

WELDING IRON In the days of our grandfathers, when tool 
AND STEEL eteel Was Very costly in comparison with 

the price of iron, many tools were made 
partly of iron and partly of steel. For example, hand 
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hammers were made of iron with a face of steel welded on. 
Iron plow shares had a strip of steel welded, or “laid,” 
as the old smiths expressed it, along tbe edge. This is 
what givea the commonly used name of “lay” to that part 
of a plow. 

In these days of comparatively cheap steel, it is cheaper 
to make a whole tool of steel than to do the welding that 
formerly was done. There are, however, occasions when 
it is desirable and practical to weld steel and iron, and the 
farm smith should.be able to do the trick and make a good 
job of it. 

A very good crowbar may be made of a piece of mild 
steel shafting by welding a piece of tool steel in one end 
and drawing it down to the proper shape. 

A good churning drill for work in rock may be made 
in the same way. 

In making a heavy screw driver, where it would seem 
a waste of tool steel to make it entirely of that material, 
mild steel may be used for all but a little wedge of tool 
steel welded in the end. 

The method generally used in welding too! steel to iron 
or mild steel for the tools just mentioned, is illustrated in 
Figure 30. The bar of iron or mild steel is first upset at 
the end as shown at A. It is then split with a thii chisel 
as at B, spread open as at C, and the two halves flattened 
out into the form of rather thin, wide lips as at D. A piece 
of tool steel of the proper size is then drawn out in the 
form of a wedge, and the two lips of the bar, are wrapped 
arotmd it as shown at E. The whole end is then covered 
with borax and welded. 

Steel, enclosed in a coating of borax, will weld at a 
yellow heat. Beginners often make the mistake of getting 
the steel too hot. 
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B. Split 

D. Lips 
~~la’a’ee”,ed 

VkW) 

E. Lipe 
Wrapped 
Around 
TOO1 
Steel 

As a first attempt at this kind of welding, the amateur 
smith might well try to make a screw driver by taking a 
piece of 7/16-&h mild steel about 16 inches long, and 
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welding a wedge of s/s-inch tool steel in one end. ‘Then if 
he will draw the other end to a short point and bend it 
around and weld it as shown at A in Figure 31, then give 

A .n 

L 

FIG. 31. A SCREW DRIVER OF Mm STEEL ,WD TOOL STEEL 

it a twist as shown, he will have a good-looking screw 
driver, the handle of which will never come ofi. The steel 
in the end may be refined by hammering, as in the case of 
tbe cold chisel, (see page 56), and should be tempered a 
trifle softer than the cold chisel. 
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FORGING AND TEMPERING STEEL TOOLS 

KKK!3 of tool steel make many different grades of 

steel according to the purposes for which they are to 
used. This should be understood by the amateur smith, 

and he should always tell the dealer what he expects to 
of the steal that he buys so that he may he sure to 
e grada that wil.1 be most suitable. The main diger- 

ence between the different grades of tool steel lies in the 
amount of carbon corrtained in each. A piece of steal that 
would make a good punch or cold chisel would not make 
the best kind of a rock drill because it wolrld be lacking 
in the amount of carbon and could not be made to hold the 
edge that would he possible with a steel of higher carbon 
content. A spring cannot be made from an old file because 
the file contains altogether too much carbon, and would 
be too brittle to stand much bending. Many people harbor 
the delusion that the best kid of a knife blade can he 
made from an old file. The idea probably grew from the 
thought that the file is able to cut iron and steel, aud 
therefore a knife made of the same material ought to Cut 
almost en)abig. The truth of the matter is that steel 
suitable for making files contains such a high percentage 
of carbon that it.is too brittle for making the best khrd of 
knives. 

A smith who is used to working with tool steel is able 
to make a good guess at the amount of carbon in a tool 
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such as a chisel or punch, which has been used for some 
time, by the way the head or top end reacts to the blows 
of the hammer. If the end has spread out and turned 
down like the petals of a sunflower, it is steel of low car- 
bon content. If, on the other hand, particles of steel have 
broken off instead of turning down, steel of high carbon 
content is indicated. 

The beginner in blacksmithing, who has had some es- 
perience in forging iron, finds that he has some new points 
to consider when he begins to work with tool steel. In 
the first place, unless he has been warned and is on his 
guard, he will almost certainly burn the first piece of steel 
he attempts to heat in the forge fire. On account of the 
carbon which it contains, steel is much more easily heated 
than iron, and the margin between the proper heat for 
forging and the burning point is very much narrower than 
in the case of iron. Iron may be heated to the point of 
melting without any particular damage being done; but 
tool steel, heated to the same degree, would be totally 
ruined. It is also true that steel is more easily damaged 
than iron by being exposed to injurious chemicals. It is, 
therefore, very important that the fire in which steel is to 
be heated should be kept clean and free from ashes and 
cinders; and the coal used should be well coked before 
coming in contact with the steel. 

In heating steel for forging it is very necessary that it 
be heated slowly 90 that the center of the piece shall be of 
the same temperature as the outside; and if the steel is 
to be drawn out, as in the case of a cold chisel or punch, it 
is important that the hammer blows be heavy enough to 
affect the steel to the middle of the bar. If light blows 
should be used, the outside of the bar would be drawn out 
faster and farther than the middle, and strains would be set 
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up in the metal which would be likely to show up as cracks 
when the tool 90 made came to be tempered. 

A Corn CHISEL After having had enough experience in the 
forging of steel so that he can heat his 

metal without burning it, the farm smith will be able to 
make better cold chisels than he can buy. But to do this 
he must use great care in heating, in forging, and in 
tempering. For forging, the steel should not be heated 
above a light yellow. For tempering, a cherry red is hot 
enough. 

In forging a cold chisel the steel should be drawn out 
in a wedge shape and not allowed to spread out, as it will 
be inclined to do, in the form of a dove’s tail. After being 
drawn out in the form of a long, straight wedge, a little of 
the edee should be cut off: for. no matter how much care 
may have been used iu the forging, the outside has been 
drawn out a little faster than the inside,,and cutting off the 
extreme end-perhaps yz inch or even less-will insure an 
edge of sound metal. The chisel is now ready to be cut 
from the bar. This should be done by heating at the right 
point to a light red, and cutting it round and round on 
the hardy so as to make any even, smooth job. If the ham- 
mer is held at the proper angle while this cutting is being 
done, it will help to make tbe slight bevel on the head of 
the chisel which is shown in the cut of the finished tool. 
The wedge-shaped part of the tool should next be refined 
by proper hammering. The right way to do this is to heat 
to a dull red and pound it well on both Rat sides with a 
heavy hammer, beginning with heavy blows which should 
become lighter and lighter as the metal cools, and stopping 
when the red color has disappeared. If this pounding has 
spread the edge out too wide it would be a mistake to try 
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to remedy it by any pounding on the edges, for this would 
undo what has been done by the hammering on the flat 
sides. Any necessary trimming of the sides should be done 
by grinding or filjng after the tool is cold. 

The above described refining process is what consti- 
tutes the main difference between a first class tot.? and an 
ordinary one. A tool so made and properly tempered will 

FIG. 32. A COLD CHISEL 

stand more hard usage, and even abuse, than one that has 
simply been shaped and tempered without the refining 
process. 

After the chisel has been filed or ground to the proper 
shape, as shown in Figure 32, it will be ready for tempering. 

What is usually spoken of as tempering is in reality a 
double process; for the steel is first hardened, then softened 
to the desired degree to suit a particular need. 

In the case of a cold chisel which needs to be hardened 
only at the edge, the easiest way to do the tempering is 
to chill the end and then let the heat from the balance of 
the tool bring it back to the proper temperature. The 
whole of the tool is first heated to a dull red color. Great 
care is necessary in heating to avoid getting the thin end 
too hot. Plenty of time should be taken to get an even 
heat throughout the whole piece. It is advisable to push 
the thin end through, beyond the middle of the fire, to 
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allow the body of the tool to heat first. When the whole 
tool is of an even, dull red color, it should be taken from 
the fire and held in a vertical position over. the water and 
an inch or two of the edge dipped beneath the surface. 
It should not be held still, but should be danced up and 
down until, when raised above the ‘surface of the water, it 
remains wet for a few seconds. The reasotr for the dipping 
is that if the tool were to be held still in the water, the 
great difference in temperature between the two parts 
would be very likely to cause a crack to form at the water- 
line. 

After the dipping, the chisel should be polished quickly 
on one flat side by rubbing with a piece of whetstone or 
brick. There will then appear on the polished surface a 
band of colors which will be seen to be passing from the 
hot tool toward the cool end. These colors indicate the 
degree of hardness of the steel. The first color to be seen 
is a very pale straw color, then follow in order-pale yel- 
lOW , yellow, dark yellow, brownish yellow, brown, light 
purple, dark purple, bfue, darker blue, greenish blue. A 
cold chisel for ordinary work should be quite soft in com- 
parison with other tools, and the proper temper is indi- 
cated by the blue color in the color band. When this color 
reaches the edge, the tool should be quickly dipped into 
the water again to prevent any further softening. If by 
this time the body of the tool has so far cooled off that no 
red color is to be seen, it will be safe to cool the whole 
chisel in the water. 

A chisel made and refined and tempered as above de- 
scribed will easily cut a chip from the bar from which it 
was made. At the same time the edge will not be too hard 
to be sharpened with a file. A chisel made from the same 
bar but without the refining process, in order to be able to 
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cut steel would have to be tempered harder, and conse- 
quently would be more brittle and more likely to break 
than the .me first described. 

FORGING AND Flat drills for ordinary work may be 
TEMPERING DRILLS made of the same kind of steel which 

is used for cold chisels, and the same 

rules for heating, iawing, and refining the steel apply as 
in the case of the chisel. In Figure 33 are shown two 
kinds of drills; one an ordinary flat drill, the other a drill 
with a twisted end. The latter will cut faster and easier 
than a flat drill, and is not so hard to make as one who 
had never learned the trick of making the twist might 
suppose. 

In making a flat drill the steel is drawn out square to 
the size H-anted for the neck of the drill, then it is rounded 

and the end 
flattened, as 
shown at A in 
Figure 33, and 
refined bv 
pounding. The 
corners are 
then cut off on 
the hardy by 
being heid in 
such a way as 
to give the 
proper angle FIG. 33. STEEL DRILLS 
and bevel to 
the two sides. The proper shape is shown at B. This will 
save some filing. The drill is allowed to cool slowly; then 
filed to the proper size and bevel. 

59 



BLACKS?rllTHING 

In the case of large drills, the tempering may be done 
in the same way as in the case of the cold chisel. With 
small drills, it is better to chill the whole tool, then, after 
polishing, heat for the tempering by pinchirlg between the 
jaws ‘of a pair of hot tongs. For ordinary work, drills 
should be tempered to a purple color. 

The drill with the twisted end, shown at C in Figure 33, 
is started in the same way as the flat drill, then the twist 
in the end is started by putting the middle of the flat end 
in the corner of the vise, or holding it with a small pair 
of tongs and giving it a slight turn to the left. The rest 
of the twisting is done with a light hammer and by using 
very light blows. The steel is held in such a way that the 
blows of the hammer tend to give it more twist; but the 
blows are so light tbat the edges of the steel only are 
upset- leaving the middle thin as in the case of a~machine- 
made twist drill. It is well for the beginner to practice 
first w&h a piece of mild steel. 

STONE DRILLS Drills for working in stone should be made 
of ateel having a higher percentage of car- 

bon than that used for cold chisels, punches, etc. Because 
of the higher carbon content this steel is more easily spoiled 
by overheating, and greater care must be used by the smith. 

A drill intended for working in limestone, slatestone or 
other comparatively soft rock may be finished with a thin- 
ner edge than one intended for use iu granite. In Figure 
36 an attempt has been made to show about the right angle 
to be given the edge for the different kinds of stone: A for 
soft stone, B for granite. The edge should be curved 
about as shown in the side view at C. 

The steel in a stone drill may be refined by hard ham- 
mering on the sides, just as in the case of the cold chisel. 
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In tempering, it should be brought to a dull red and chilled 
in salt water, following the same directions as for the cold 
chisel, excepts that the stone drill must be harder, and 

C 

,FIc. 34. STONE DIUI.LS 

should be dipped again when the yellow color reaches the 
edge. Because of the curved edge, the corners become too 
soft before the middle ’ is of the right temper if the smith 
does not do something to retard the heat. The usual cua- 
tom is to touch the corners with a wet rag or sponge aS 
soon as the right color reaches them, then to dip the whole 
end when the yellow color reaches the end. 

KNIFE BLLDES Knives are made from steel having a rather 
low carbon content; about the same as that 

used for making springs. In forging a blade it is neces- 
sary first to bend tbe steel in a decided curve in the 
direction of what is to be tbe edge. See Figure 35. Forg 
ing tbe edge thin will stretch that side of the steel enough 
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to take out the curve and make it straight. If the attempt 
were made to forge it without doing this bendirrg, the result 

” 

would be a blade with a backward curve 
which would be difficult to straighten. 

The proper way to harden a knife 
blade is to heat it to a dull red, then dip 
it in water, back edge first. After polish- 
ing, tbe color should be drawn by pinch- 
ing tbe back edge with a pair of red hot 
tongs, moving them back and forth so as 
to secure an even heat the whole length of 
the blade. The right color for the edge is 
dark purple. Heating from the back, as 
just described, leaves the body of the blade 
softer than the edge and it is thus able to 
stand bending without danger of breaking. 

TEMPERING The farm smith will prob- 
A IfAMMEIe ably never take the time to 

make a hammer, for he 
knows that he can buy one cheaper than 
he could buy the steel to make one. He 
will, however, probably have occasion to 
dress up hammers that have been pounded 
out of shape; and it will be necessary for 
him to do the tempering afterwards. If he 

abould attempt to temper a hammer by dipping it into 
water while hot, in the same way as he would temper a 
cold chisel, ~the result would be exactly opposite from 
what he would like it to be. Dipping in water would 
chill the outside and leave the middle too soft. When used, 
tbe edges of:the face would be likely to chip off, and the 
mrddle would be dented or sunken. 
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The right way to chill a hammer for ‘tempering is to 
heat it to a full red heat, then’hold it under a faucet where 
a stream of cold water will strike the middle of the face. 
It should be held, there until entirely cold. If the work 
must be done where there is no running water, a large 
sprinkling can from which the sprinkling head has been 
removed, may be used to pour a stream of water on the 
face. To draw the temper, a large punch or any large 
piece of iron that will about fit the handle hole may be 
heated and driven in the hole. The face should be 
tempered to a dark purple. 

BLACKSMITH’S TONGS For making a pair of ordinary size 

tongs, the smith uses mild steel, 
3/4 inch for .the jaws and 7/16 inch for the handles. To 
shape the jaw, the steel is heated to a white heat, and 
placed on the anvil as shown at A in Figure 36. It is 
struck with the hammer at the place shown by the arrow, 
causing the edge of the anvil to cut up into the steel and 
form a sharp angle, a front view of which is shown at B. 
The pounding at this point is continued until the end on 
the anvil is about half its original thickness. At the same 
time the top line of A is kept straight. The piece is next 
given a quarter turn, so that what was the under side is 
now toward the right, and, after being heated again, it is 
placed across the anvil at an angle of 45 degrees, so that 
the inside angl,e made by the first process is exactly over 
the further edge of the anvil, as at C. The part C is now 
to be hammered down untit it is haIf its original thickness. 
This will cause the edge of the anvil to cut a slanting 
shoulder from the under side. If given another quarter 
turn to the left the end will look like D in the figure. E 
shows a side view at the same stage. This part is next to 
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be cut off at the dotted line, and the end is to be scarfed for 
welding on the handle, as shown at F and G. This jaw is 

FIG. 36. STEPS IN MAKING BLACKSMITH’S TONGS 

now to be laid aside, and another exactly like it is to be 
made. 

The best way to make the handles is to use 2 feet of 
7/164nch rod, upsetting and scarfing each end, and weld- 
ing a jaw to each end. The two handles are now to be cut 
apart at the middle point and drawn out a little and the 
ends finished off. The rivet holes, which should be about 
5/16 inch in size, should then be punched and a rivet 
made to fit them. The handy way to get the rivet in place 
is to form it on the end of a l/-inch rod, and, after getting 
it the right size and length, to cut it nearly off on the 
hardy, as shown at H; then, after heating, put it in place, 
break it off, and rivet. While doing the riveting, the ham- 

64 



FORGING AND TEMPERING STEEL TOOLS 

mer should be held at a slant so as to give a beveled 
edge appearance to the rivet head. Riveting the two parts 
of the tongs together with a hot rivet (I) will probably 
tighten them so they will be hard to work. This condition 
may be cured by heating them to a red heat and working 
them open and shut a few times while hot. 

If the tongs are to be used for ordinary work about the 
shop they may be improved somewhat by making a groove 
in the jaws as shown in the front view at J. This grooving 
is done by heating tbe jaws of the tongs to a Iigbt yellow 
heat, closing them on a short piece of 3/g-inch iron, and 
hammering with a heavy hammer. If they are to be used 
for welding links of chain the comers should be cut off 
as ,shown at K and the ends c: the jaws formed as shown 
at L by closing them while hot over a piece of a/,-inch iron. 

Figure 37 illustrates ,the process of making a pair of 
bolt tongs. A yeinch mild steel is used. A lump about 
1 inch long is left at the end, as shown at A, while a abort, 
round neck is drawn down to about 7/16 inch in size. The 
part marked B is then flattened down as shown, while the 
iron is laid across the anvil at a 45 degree angle, the same 
as in the case of the plain tongs already described. The 
lump at the end is flattened out as shown at C and shaped 
like a spout by holding in tbe angle between the horn and 
the face of the anvil, striking with the cross pein of the 
hammer as shown at D. The curve is next formed in tbe 
neck as at E, and the completed jaw is cut off at the dotted 
line and scarfed for the handle. The balance of the process 
is exactly the same as for the plain tongs. 

Tongs of various sizes and shapes will be found con- 
venient for handling the many different kinds of work that 
will fall to the lot of the farm smith. The two kinds of 
tongs just described are those that will be used most &t- 
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quently, and the smith who has learned to make them will 
have no trouble in making any others that he will need in 
his work. 

Figure 38 pictures four kinds of tongs that are used 
for different kinds of work. The first, A, is used in dressing 

FIG. 37. STEPS IN MLKUC BOLT TONGS 

hand hammers ‘.and all kinds of flogging tools that have 
eyes for handles. B is shaped for handling ball pefn ham- 
mers and shorty bolt%. Tbe tongs shown at C, with the jaws 
set off at a right angle are used in making hoops, hub 
bands, and whiffletree clips. Horseshoer’s tongs, shown 
at D, are short and light in weight and have jaws that are 
wide and round and generally cupped so as to give a better 
grip on the shoe. 
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always 1~~ an outside coating which is very hard, because 
when the casting was made the surface, coming in contact 
with the cold, damp molding sand, was chilled enough to 
harden it. This coating is usually very thin, and if it is 
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FILES The files in a farm shop are so often misused that 
it may be well to give space here to a brief dis- 

cussion of their proper use and care. 
A file is a series of very sharp, very hard cold chisels. 

They have to be tempered very hard to do the work ex- 
pected of them, and are, therefore, very brittle and easily 
broken. No mechanic would be guihy of keeping his sharp 
wood chisels and plane irons where they would come fn 

’ contact with other metal tools that might dull them. ii 

the smith can be taught that each tooth in his files is a 
sharp chisel, it may be possible to induce him to have a 
proper place for the files where they may never be injured 
by other tools. Each file should have its place on a shelf 
or on wooden pins, and. the smith should train himself 
always to keep it in that place when it is not in use. 

A good file should never be used on hot metal or 
hardened steel or on hard cast iron. Cast iron nearly 
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removed by grinding or by the use of an old, worn file, the 
iron below the surface may be safely filed with a sharp file. 

The teeth of a file are so made that the file cuts in but 
one direction. It should be lifted from the work on the 
back stroke. In filing wrought iron or steel, the spaces 
between the teeth often become clogged with particles of 
the metal and should be brushed with a wire brush or card. 
Sometimes soft iron filings become so tightly lodged be- 
tween the teeth that the wire brush -Till not remove them. 
in such a case *he smith may make what is called a scorer 
by flattening out the end of a soft iron rod and making a 
sort of comb of it by drawing it across the file lengthwise 
of the teeth. With this tool it is easy to poke out anything 
that is lodged between the teeth. 

The writer once heard an old blacksmith tell his ap- 
prentice that the whole of the file he was working with 
was paid for. The young man took the hint and changed 
from short, jerky motions to long sweeping strokes which 
used the whole length of the file. 

In order that it may be used properly, every file should 
have a handle, and the handle should be so attached that 
it will be in line with the body of the file. It is a good 
plan to bore a hole in the center of the handle a little 
smaller than the tang of the file, then heat the tang of an 
old file of the same size and burn the hole large enough 
to make a tight fit. The handle should have a tight-fitting, 
strong ferrule so that it will not split when the tang is 
driven in tight. 
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PL.OW WORK 

HEREVER steel plows are used. the smith will be 

called upon to sharpen dull plowshares and to apply 
new points. While these ‘are not particularly difficult tasks 
they require painstaking care and some knowledge of the 
proper working of steel. 

SHARPENING To sharpen plowshares without aid, the tool 
PLOWSHARES to use is a heavy hand hammer with a 

rounding face. With such a tool it is possi- 
ble to draw the share out to a thin edge by pounding on the 
upper side, at the same time keeping the bottom straight by 
holding it level on the face of the anvil. Drawing the edge 
out thin has a tendency to crowd the point around too much 
“to land.” This tendency should be corrected from time 
to time as the drawing oat process progresses, by holding 
the edge against a hardwood block and driving the point 
back to its proper position. Of course it would dull the 
edge to hold it against the anvil while doing this straight- 
ening. 

During the whole process of sharpening the utmost 
care should be used to avoid burning the share. When the 
edge is drawn out much thinner than the rest of the share, 
it becomes hot so much more quickly than the thicker part 
that it is almost sure to be overheated unless the smith is 
very watchful. A light red heat is what is wanted. It is 
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a good plan to have the fire rather long in shape and to 
hold the edge of the share out beyond the hottest part of 
the fire, especially after it is drawn out thin, so that it will 
not be in danger of burning before the thicker part back 
from the edge becomes hot enough to work. 

Some plowshares are made from steel containing enough 
carbon to allow of being hardened like tool steel. Such 
shares: after being sharpened. should be heated to a dull 
red, care being used to see that all parts of the share are 
of an even heat, then plunged into cold water. The thick 
edge should go into the water first. 

Shares made from mild plow steel containing too little 
carbon for self-hardening may be hardened on the sur. 
face-case hardened--by bringing to an even light red 
heat and sprinkling with prussiate of potash. The potash 
will melt and flow over the entire surface of the share 
which should then be plunged into water or brine. 

Prussiate of potash is a dangerous poison. The smith 
when using it for case hardening should carefully avoid 
breathing any of the fumes which rise from it when heated. 
It goes without saying that it should be kept out of the 
reach of children. 

NEW PGTNTS After a plowshare has been sharpened a 
number of times it will usually be found 

that the point has become so short that it no longer serves 
its purpose and a new point must be welded on. The new 
point should be made of plow steel and not from any high 
carbon steel such as an old rasp or file, as the latter will 
cause too much trouble in welding, and may discourage 
the amateur smith. A suitable piece for a new point may 
usually be cut from the back or upper part of an old share 
which has not been worn too thin. 
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Pl,bw steel, or any mild steel, may be easily sheared 
into any form by heating to just the right heat and shear- 
ing it over the edge of the anvil by the use of the set ham- 
mer as the upper blade, so to speak, of the shear. The 

D A 

FIG. 39. 
POINTS FOR PLOWSHARES 

C 

/ 

particular heat at which it may be most easily cut is be- 
tween black and red; that is, when it is just cooling from 
red heat to black. No one seems to be able to explain 
why this is true, but such is the fact. 

The new piece to be welded to the point should be 
shaped as shown at A in Figure 39. It is, of course, to 
be welded to the bottom of the share. In making the weld 
it will be necessary to use great care to have the parts 
reach the welding heat at the same time. To do this, it 
is well to heat slowly so as to give the larger part time to 
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get to the welding heat before the small point becomes too 
hot. Borax and iron filings should be used as a flux, and 
the first part of the welding should be done in the fire. 

By this method it 
is easier and more 
certain to get the 
parts welded in the 
right position than 
by trying to place 
them together on 
the anvil after tak- 
ing from the fire. 
When the two parts 
are at welding heat 
and still in the fire, 
the point should be 
placed in the prop- 

FIG. 40. =wELDlNC A SPUT POINT er position and a 
TO SHARE AND LANDSIDE 

few taps given with 
a fight hammer. This will cause the point to stick fast 
where it belongs, and the whole may then be taken out on 
the anvil and the weld finished with a heavier hammer. 

If the throat of the old share is worn away, a piece of 
plow steel shaped as shown at B should be welded on the 
bottom of tbe throat. Figure 40 illustrates the position of 
plowshare and point. 

If the old point is worn very short, a piece shaped as 
shown at C in Figure 39 may be made. ft should be long 
enough to bend over and weld to the top sk!e of the share. 
The part to be welded to the top of the share should be 
thinned down to a feather edge before bending. The 
manner of welding on this type of point is shown in 
Figure 41. 
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To make a new share for the style of plow using what 
is known as a slip share, plow steel 9/16 by 3 inches in 
size should be used. A piece of this steel 9 inches in 
len-rth will make two landsides if it is cut as shown in 
Figure 42. The long edge of the short landside should be 
bent to fit the curve of the share, then it should be fitted to 
the plow so that the bottom ed;;e will extend below the 
main landside about 3/16 of an inch, to allow for welding, 
which will narrow it up somewhat. The bolt hole should 
then be drilled and the short landside bolted to the plow, 
and the blank share put in place and marked. It should 
extend about l/a inch beyond the edge of the landside. The 
short landside and blank share should be clamped to- 
gether by using a clamp and wedge as shown in Figure 43. 
The whole is then 
to be unbolted from 
the plow, and a 
light weld taken at 
the point to hold it 
fast. The clamp is 
then to be moved 
down to the middle 
and a weld taken at 
the upper comer. 
This plan will avoid 
the creeping up out 
of shape which is 
sure to take place 
if the welding is 

FIG. 41. DOUBLING BACK A LONG POINT followed up from 
the point as is sometimes done. The whole should then 
be welded solidly and the point turned down under and 
welded and trimmed to shape. 
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fhDY TOOLS In a shop without power, a very effective 
tool for shaping plow points after welding 

may be made from an old horse rasp, fitted with a rather 
long iron handle. This is to be used whiie the steei is hot, 
and is to be followed with the file after the metal cools. 

Rc. 42. How Two SHORT LAN~SILIES MAY BE CUT FROM h 9-INCH 
LENGTH OF STEEL 

To make a tool which is somewhat handier than ordi- 
nary tongs for handling slip shares while sharpening them, 
the writer once took a piece of j/-inch round iron 21/, feet 
long, welded the ends together and shaped it like a long 
link, with just enough space between the two sides to hold 
a plow bolt. Another rod of the same length was bent as 
shown in Figure 44, and the ends welded to the ends of 
the link. With the share bolted to the link it was easy to 
handle, and the stiff link had a tendency also to keep the 
share from warping while it was heated and sharpened. 

Trouble is often en- 
countered in removing t+.. 43. bAND- 
shares from dows be- SIDE CLAMPED 

BLANK n 
cause of rushed bolts TogL~_~_ AARE 

which have a provoking 
way of turning when an 
attempt is made to screw 
off the nuts. Many tools 
have been invented to hold such bolts in place. One of 
the best simple tools of this kind is shown in Figure 45. 
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It consists of two pieces of 7/16-inch round. mild steel 
united by a hinge joint. One piece has a bit of tool steel 
welded in its end. The other has an end bent like a hook. 

The steel end is sharpened and 

a 

tempered like a small cold chisel. 
In use the bent end is hooked over 
the edge of the moldboard or 

D.-.I:ra~.Tzm share, and the chisel end placed ._- ___-___.. - 
against the head of the bolt. This 
gives a purchase that holds the 

FIG. 44. TOOL FOR 
HANDLING SLIP Smms 

bolt from turning. The writer 

WHILE SHARPENING once saw such a tool made from 
the braces of an old buggy top 

which was found in a scrap heap. The two braces were 
joined by their original hinge joint, and all that was 

FIG. 45. PLOW BOLT HOLDER 

necessary to complete the tool was to finish the two ends as 
described above. 
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VIII 

WAGONWORK 

AGOIS are becoming so scarce in these days of 

trucks and automobiles, that the old-fashioned wagon- 
maker has almost passed from the scene. Similarly, 
there is the danger that the village blacksmith will also 
disappear for lack of work to do. In this case the farmer 
who still uses wagons will be obliged to do his own re- 
pairing. He should at least know how to do the most 
important jobs in wagon repairs. 

SETTINGTIRES The setting of wagon tires is a job which 
the average farmer would turn over to the 

village blacksmith, if one could be found, rather than 
tackle the job himself. However, it is not such a difficult 
piece of work as might be supposed. Any farmer with natu- 
ral mechanical ability should be able to master the details 
of the work without much trouble. 

When the tires of a wagon become loose, and are 
al!owed to go for some time without attention, several bad 
symptoms are almost certain to develop. The spokes will 
become loose in the felloes, and, if further neglected, will 
become loose in the hub. The wood of the hub and the 
spokes may have shrunken so much that the wheel has be- 
come “felloe bound”; that is, the felloe has become too 
long and needs to be shortened as well as the tire. If a 
wheel is allowed to be used in this condition for any 
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length of time both spokes and felloes will be badly dam- 
age,& This is a case which well illustrates the old adage 
of the stitch in time. Loose wheels may be tightened up 
by soaking in the river or horse pond; but this is a tempo- 
rary makeshift, and is only postponing the day of reck- 
oning. 

Let us suppose we have a wagon with wheels in the 
above-mentioned condition. The first thing to do is to 
mark the wheels and the tires in such a way that after set- 
ting the tires we may be sure RO get each wheel back in its 
proper place and wearing its own tire. An old smith whom 
the writer once worked with always marked the wheels and 
tires in regular order by beginning with the near, (left), 
fore w-heel, going to the left rear wheel, and so on around 
the waion. (H e said it meant bad luck to cross over the 
tongue of the wagon!) To do the marking he used a center 
punch, and on the inside, (wagon side), of the first wheel 
he made a single dot on the tire and a corresponding dot 
on the felloe. The second tire and felloe were marked 
with two dots, the third w-ith three. and the last with four. 
He thus did a double job of marking, for his marks en- 
abled him to know on which wheel each tire belonged and 
also where each wheel belonged on the wagon. 

To get the tires off the wheels, the bolts should be re- 
moved and the felioes driven from the inside, ( . g wa on side), 
of the wheel. If light taps with the hammer do not start 
the tire loose- a block of wood held against the felloe will 
allow of harder blows without injuring the felloe. 

Trouble is often encountered in removing tire bolts. 
The nuts are found to be rusted fast to the bolts, and the 
bolts turn around when the attempt is made to unscrew the 
nuts. This calls for something to hold the bolts in place. 
One of the best tools for holding bolts is shown in Figure 
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4.6. It is a bar of 3/i-inch mild steel with a bend in one 
end of the proper size to grasp the felloe, and a steel pro- 
jection shaped like a cold chisel to hold the bolt. 

Each wheel should be taken in turn and placed on a 
table or bench where it may be easily turned about so that 

FIG. 46. TOOL FOR HOLDING TIRE BOLTS 

all the spokes and the felloes may be examined to find out 
what they need. If the spokes have been used a long time 
with a loose tire, and have become badly worn, it may be 
necessary to replace them with new ones. If the felloes 
have shrunken so much that some of the tenons of the 
spokes reach through and rest against the tire, giving us 
what is called a spoke-bound wheel, the ends of the long 
spokes should be cut off. If the felloes are too long to fit 
down to a snug fit on the spokes, a little should be sawed 
out at the ends of the felloes. In doing this it is necessary 
to be very careful not to saw out too much. If the 
wheel is only slightly felloe-bound, the thickness of 
the handsaw blade will be enough to take out. The 
spokes should be wedged in the felloe so as to make 
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the whole wheel tight, and a tracing wheel used to get the 
exact size of the wheel to compare with the size of the 
tire in order that we may know just how much shrinking 
will have to be done. 

A picture of a tracing wheel is shown in Figure 47. 
A substitute for a tracing wheel may be made from a sheet 
of tin or sheet iron cut in the form of a circle, with a small 
hole drilled in the center and a handle made by sawing a 
deep kerf in the end of a pine stick about 1 inch square. 

In use, the wheel to be measured is placed where it 
may be easily turned around and a mark is made on the 
face of the rim. A mark is then made on the tracing 
wheel, (a slate pencil is a gaod marker to use) and the 
mark on the tracing wheel is placed against the mark on 
the wagon wheel. The tracing wheel is then pressed 
against the rim of the wagon wheel and the latter ia turned 
around till the mark again comes to the starting place. 
Another mark is then made on the tracing wheel where it 
will match with the mark on the rim of the wagon wheel. 

The tire is now to be measured 
with the same tracing wheel. To 
do this the smith places the tire 
where it is supported at at least 
three points, and with himself on 
the inside of the tire he proceeds 

FIG. 47. TRACING WHEEL 
to measure by first making a mark 
with his pencil on the inside of 

the tire; then placing the first mark of the tracing wheel 
on the tire mark he runs the tracer around in the same 
direction that it ran while measuring the wheel. When 
the complete circle of the tire has been made, a third 
mark is made on the tracer where it meets the mark on 
the tire. The space between the second and third marks 
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on the tracing wheel will indicate the differences in size 
between the wheel and the tire. 

We have now to shrink the tire to the proper size to fit 
the wheel. A regular tire shrinker such as is used in wagon 
shops is a somewhat costly piece of machinery which a 

FIG. 48. Two STYLES OF TN?. SHRINKER 

farmer who has but little tire setting to do can hardly 
afford. A homemade shrinker is something that the farm 
smith can make for himself. Figure 48, A, shows such a 
shrinker. It is a bar of iron 1 by 2 inches in size and 
about 1 foot long. A square piece of iron to fit the hardy 
hole is welded to the middle of the bottom. Two clamps 
provided with heavy set screws are fastened to the bottom 
iron base with plow bolts or rivets. The cut shows the 
shrinker in use. The tire is heated to a white heat and a 

80 



WAGON WORK 

bend or hump made in it as shown; then it is clamped so 
that it is held solidly while the hump in the tire is ham- 
mered down to the proper curve of the tire. This process 
will shrink an ordinary tire something like 3/3 of an inch at 
a time. Another homemade tire shrinker is shown at B. 
It is made in the same way as that shown at A except that 
wedges are used instead of set screws to hold the tire. 

To save time we can avoid using the tracing whee! after 
the first measurement of the whee! and tire, by employing 
what is known as the compass or divi.ler method. After 
tracing the wheel and the tire and determining how much 
the tire is to be shortened, a dot is made with a center 
punch on each side of the place which is to be shnmken. 
The dividers are then set so that they measure the distance 
between these points. The amount of shrinkage is then 
carefully marked by another punch mark away from the 
part to be shrunken. The shrinking is then done and the 
distance between punch marks measured with the dividers. 
If the dividers just span the distance between the outside 
punch marks, the amount of shrinkage is-just right. If tbe 
marks are still too far apart a little more shrinltmg will 
have to be done. If the marks are too near together, the 
shrunken part can be very easily stretched the proper 
amount by light hammering on the anvil. Somtimes, in 
the case of a very loose tire which has to be shortened a 
good deal, two places instead of one are sb~runken. These 
two places are chosen on opposite sides of the tire. This 
method is less likely to cause trouble in matching bolt holes 
in tire and felloe than where all the shrinking is done in 
one place. 

As to the amount that any tire should be shrunk, only 
this advice can be given: It is safer to shrink too little than 
too much. Too much shrinking will dish and spoil the 
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MAKING NEW TIRES To make a new tire for a wheel is not 

a hard job for the farm smith if he 
has mastered the art of welding. The proper way to meas- 
ure the stock for a new tire is to roll the wheel over the 
bar from which the tire is to be made, and mark the exact 
circumference of the wheel. To this add three times the 
thickness of the tire and cut the bar off at that point. The 

ends are then to be scarfed the same as for welding flat 
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wheel. For a light buggy wheel, shortening the tire */s 
of an inch is enough if the wheel is in fairly good condition. 
A heavy wagon wheel will stand about 1/2 inch. 

In replacing the tire after shrinking, the wheel should 
be supported, inside (wagon side) uppermost, on four 
blocks high enough to lift the hub from the floor. If the 

tire is not too large and heavy it may be heated in the 
forge by having a rather long fire and keeping the tire 
moving around till it is almost red hot. When it is in this 
condition it ought to drop into position easily and without 
any trouble. The smith shou!d know where the punch 
mark is on the felloe, and should put a slender punch in 
the bolt hole which is next to the punch mark on the tire. 
Hold’ng the tire by this punch and a pair of tongs he 
should be able to get the tire in its proper place without 
any loss of time. He should begin to cool the tire as soon 
as it is in place by pouring water on it so that the felloe 
will not be burned. As soon as the tire shrinks enough to 
be fairly tight, the wheel should be picked up and turned 
so as to run the tire through the water in the slack tub, 
which should be level full. Make sure, before the tire is 
cold. that the felloe and tire are in line all around: cor- 
recting it here and there with the hammer if necessary, by 
holding it level on the anvil. 
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is that the ends do not so easily catch ,fast to things. For 
example, in cultivating in the orchard, if the team is driven 
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irons, as has been explained on page 25. The corners of 
the end which comes on top, when the tire is be,nt around 
into shape, should be flared out enough so that they may 
be bent down a little around the sides of the lower end. 
This will prevent the ends from sliding sidewise while be- 
ing heated. 

Most of the failures in welding tires are due to faulty 
placing of the tire on the anvil when the welding is being 
done. Beginners should be warned against allowing the 
lower end of the weld to touch the anvil before the smith 
is ready to strike the first blow. An anvil is a very good 
conductor of heat, and if the parts to be welded are placed 
flat upon the face of the anvil when taken from the fire, the 
chances are that the lower end will have lost heat enough 
to spoil the weld before the smith is ready to strike. The 
correct way is to rest that part of the tire which is just 
beyond the joint against the far edge of the anvil, so that 
when the tire is rolled toward the anvil the joint will be 
at the middle of the face. This rolling should be done 
after the hammer is raised and ready to come down upon 
the joint the instant that it touches the anvil. It is well 
to use sand for a flux in making this kind of a weld. 

WHIFFLETREE IRONS A good way of ironing whiffletrees 
is shown in Figure 49. The main ad- 

vantage claimed for this method over the old-fashioned way 

FIG. 49. WHIFPLETREE IRONS 
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a little too close to a tree, the old-fashioned singletree end 
with its ferrule is too likely to rip off a piece of hark; 
whereas the newer kind will simply slip past. The newer 
style also has the advantage of being easily made and put 
on by the amateur smith. 

The hooks and the irons which hold them to the single- 
tree are made of 7/164nch round, mild steel, which is 
flattened somewhat where the rivets hold them to the wood. 
The manner of making the hooks is shown in Figure 50. 
A piece of 7/16inch mild steel is heated and the end 
bent over upon itself, as shown at A, and welded; then cut 
off at the dotted line and the end drawn out to-a point as 
shown at B. In bending the hooks, the points are bent 
back to within a trifle more than 7/16 of an inch from the 
back of the eye, as drawn at C. This brings the points so 
close to the irons which hold them to the singletree that it 

FIG. 50. Sms IN MAKING WHIFFLCTII~~ HOOK 

is impossible for the tugs to become unhooked of them- 
selves. To fasten or to unfasten a tug it is necessary to turn 
the hook up in the position shown at D. 

For heavy work, the kind of singletree shown at A in 
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Figure 51 is recommended. The wooden part is of hickory 
or white oak, It/2 inches thick and 2*/4 inches wide at the 
middle, tapering to l:i/ inches at the ends. A band of 
mild steel 3/16 inches thick and 1 inch wide is fastened to 

FIG. 51. SINGLETREE IRONED FOR HEAVY WOB~ 

the back of the singletree with short screws. The ends of 
this band are rolled back to iorm eyes to hold the hooks. 
The hooks here shown have bars across their ends to pre- 
vent accidental unhooking. To make the cross bar, a lump 
of steel is left when the hook is drawn out which is flattened 
first one way in the vise, then the other way on the anvil, 
as shown at B, then the sides are drawn out round over the 
edge of the anvil, as shown at C. 

a5 



IX 

HORSESHOEING 

T IS not to be supposed that all farmers, or even all of 

those who do most of their own blacksmithing and re- 
pair work, will care to shoe their own horses. It is true, 
however, that many farmers with a natural bent for that 
tind of work have found that they can do a workmanlike 
job of shoeing their own teams, and get some satisfaction 
from doing it. 

Every horse owner should have a good knowledge of 
how the shoeing should be done in order to be able to 
judge a good job when he sees it, and to give sound advice 
to the man who does the shoeing. There are still some 
blacksmiths of the old school who might possibly be bene- 
fited by a little such advice. 

Almost all farm horses, unless they are to be used for 
road work, would be better off without shoes for the greater 
part, and possibly all, of the year. Since gasoline motors 
and trucks now do most of the road work, it is probable 
that many farm horses will live a life of usefulne-5 without 
having to submit to the wearing of shoes. This does not 
mean that the feet of such horses are to be neglected. They 
should be watched carefully and trhumed whenever there 
is need for such trimming. This care should begin with the 
young colt. Colts that get plenty of exercise in rocky pas- 
tures will probably wear away their hoofs fast enough to 
keep them in the shape which nature intended them to have. 
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But colts reared in stables and on soft ground will be found 
almost invariably to have overgrown hoofs that will bring 
about actual deformity of feet and legs if not properly 
cared for. Such colts should be carefully watched and 
their hoofs trimmed to the proper size and shape. Most 
of the trimming may be done with a chisel and mallet by 
placing the foot on a hardwood plank and having a helper 
hold up the opposite foot, so as to compel the animal to 
hold the first foot still. After being trimmed to the proper 
form with the chisel, the rough edges of the foot should be 
smoothed off with a rasp. 

Tie spent in handling young colts and having them 
get used to having their feet handled will pay good divi- 
dends. This kind of training should begin when the colt 
is but a few days old. Almost all colts will respond to 
kind treatment, and when very young may be taught many 
lessons that will he much easier for them to learn than 
than later in life. Colts so trained will give little trouble 
when it is necessary to trim their feet or to shoe them, or 
when they are harnessed and put to work. 

The writer has known farmers who allowed their colts 
to grow up to the age when they were wanted for farm 
work with absolutely no training excepting to wear a 
halter. These colts, wild as hawks, were taken to the shop, 
and the blacksmith was expected to shoe them for the 
same price per shoe that he charged for shoeing Old Dob- 
bin. This is not fair to the smith. 

Machine made horseshoes are now so cheap that no 
farm smith can afford to make his own. They may be had 
in all sizes and weights, and lately there has come upon 
the market a shoe that has the toe and heel talks forged 
in place, so that the smith has only to do a little shaping to 
fit the shoe to the foot. 
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When farm horses must be used for work on hard 
gravel roads or on icy roads in winter, it becomes neces- 
sary for them to wear shoes. For summer wear, when the 
only purpose of the shoe is to keep the hoof from wearing 
away too fast, a thin, flat shoe, or 
even a tip such as is shown in Figure 
52, will serve the purpose. For use 
on icy roads in winter some form of 
shar: talks will be required. Such 
talks should be made as short as 
possible to avoid the straining of 
tendons which is caused by high 
talks. To keep the talks sharp, 
especially when the horses are used 
on frozen gravel roads, is something Frc. 52, TIP Soiisi~- 
of a problem. An improvement on TUTED FOR SHOE 

the ordinary talk may be made by splitting the talk and 
insertine a steel center. This steel center will wear awas 
much more slowly than the iron of the talk, and a constant 
sharp edge is the result. Pieces of old mower sections are 
good materials for the centers. The talk, when hot, is split 
with a thin chisel and the piece of section is inserted and 
welded. Cooling the talk suddenly in water hardens the 
center. 

Another way of adding to the length of life of the cafks 
is to give them a coating of cast iron. This is done by 
heating the talk to a welding heat, and at the same time 
heating the end of a piece of cast iron to the melting point 
and smearing the hot talk with the melting cast iron. The 
cast iron will form a coat over the talk, and on being 
plunged into water, becomes very hard. Calks treated in 
this way will outlast ordinary talks many days. 

There are now on the market several kinds of patented 
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talks which may be removed from the shoe without remov- 
ing the shoe from the foot. These talks serve a good 
purpose if carefully watched and removed before they be- 
come too much worn. If allowed to wear down to the 
level of the shoe it is impossible to remove them without 
taking off the shoe. 

Whenever it becomes necessary to have horses shod, 
several points should be borne in mind. In the first place, 
shoeing is at best a necessary evil. A shoe cannot be 
nailed to a horse’s hoof without doing at least some damage 
to the hoof. It becomes our business to do as little damage 
as possible when we fit the shoe and fasten it to the hoof. 

._ ,., ../., ,.~ ~... ..,-~..e Many old-fashioned smiths, and perhaps not all of 
them are dead yet, had the habit of cutting away the 
frog of the hoof as the first act in fitting the foot for the 
shoe. Just why they did this is one of those things that 
have never been satisfactorily explained. The hoof so 
treated became dry and contracted, and the horse became 
more or less lame; but the same old foolish practice went 
on for years, and, no doubt, still prevails in some places. 

The frog is the natural cushion placed by nature where 
it relieves the foot from jar at every step and gives a 
springiness of gait which is entirely different from the gait 
of a horse whose feet have been deprived of this natural 
buffer. 

In fitting the foot to receive the skoe, let us leave the 
frog in its natural condition. If the outline of the hoof 
is not what it should be, that is, if it has been allowed to 
grow out of shape instead of being trimmed as it should 
have been, this fault may be remedied by the use of hoof 
nippers. But most of the fitting should be done by rasping 
the bottom of the foot perfectly level and at the correct 
angle with the slant of the front of the hoof. See Figure 53. 
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If tbe bottom of the foot is made perfectly level, and tbe 
shoe is made perfectly level, there will be no trouble about 
makfng a fit without touching the sole with the hot shoe, as 
is so often done. It should be unnecessary to say that the 
shoe should be shaped to fit tbe 
form of the foot, instead of trim- F*c 53. PRopUr 
ming the foot to conform to the 

-L! 

ANGLE OF 
shape of tbe shoe. HORSES HOOF 

The shoe sbould be fastened 
to the hoof with as few and as I ’ ! 
small nails as will serve to bold 
it securely in place. The usual 

“%,,,, 
“11, 

practice is to use four nail8 on ‘h\) 

each side of the shoe. Horseshoe 
nails may he bad iu such a variety 
of sires that the proper size and length for any size or 
weight of shoe may be easily found. 

When the bottom of the hoof is rasped level a so-called 
white line is to be seen following tbe curve of the hoof 
just inside the horny wall. Ben tbe shoe is properly 
fitted, he nail ho!- \+,I!! -11 I.- a.1 m, in SCCCh ii pO&iOll hi thi2 

nails may he driven into this white line. In driving the 
nails they should be held with tbe bevel of the point 
toward the middle of the hoof so that they will tend to go 
outward through tbe wall of tbe hoof. It is a good plan to 
hold tbe nail tightly between finger and thumb while tbe 
first few blows are given 50 as to help guide it in the proper 
direction. It should come to the surface of tbe hoof 
between 1 and 1% inches above the shoe. Driving the 
nails so tbat they will come out higher than this en- 
dangers tbe tender part of the hoof; while driving them 
lower may cause tbe hoof to break out when the clinching 
is done. It is a good plan for the novice to practice 
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driving nails into a dead hoof held in the vise until he can 
be reasonably certain of having the points come out where 
he expects them. 

The beginner should be warned against the too common 
mistake of nailing the shoe on too far back from the toe. 
The first nails driven have a tendency to draw the shoe 
back, and unless the smith is careful to watch this point, 
he is likely to find, after the nails are in, that the toe of 
the hoof overhangs the shoe a little at the front. 

As fast as the nails are driven the points should be 
bent over toward the shoe so that in case the horseshould 

try to jerk his foot away, the point of 

f? 

the nail could not damage the wrist or 
hand or trousers of the smith. 

!y?. .,, After a!! the nails are driven and 
- - ., turned they ,:ahould be tightened by 

I 

holding the Binch block, or any square- 
edged weight, at the bends and tapping 
on :he heads with rather Iight blows of 
the shoeing hammer. The nails should 
ihen be cut off with the c!ippe:s and 
the stubs slightly thinned by filing. 
Then the final clinching should be done 
with clinching iron and hammer, first 
by tapping the heads of the nails with 

FIG. 54. FOOT REST the hammer while the clinch block is 
~~;,N”,IN,~~~;~~ held under the clinches, then reversing 

SHOBlNC the position of these tools, and the 
horse’6 foot, and smoothing down the 

clinches with the hammer while the clinch block is held 
under the heads of the nails. For this last operation a foot 
rest, such as that shown in Figure 54, is a great help. A 
good workman should be able to do such a good job with 
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his shoeing hammer that no roughness of the clinches can 
be felt with the hand. There will then be no excuse for 
using the rasp on ihe outside surface of the hoof. No rasp- 
ing of the outside of the hoof should ever be necessary 
excepting possibly to smooth the extreme edge of the hoof 
where slivers may have been raised when the sole was 
rasped to make it level. The outside of the hoof is covered 
with a natural varnish which acts as a protection and a 
conserver of the moisture of the hoof. It cannot be dis- 
turbed without damage to the hoof. 

There are two problems that often trouble the horse- 
shoer. They are found in connection with the proper shoe- 
ing of horses that “interfere,” and those that “forge,” or 
strike the front shoe with the hind toe. 

Some horses will interfere when very tired and at no 
other time. This is especially true in the case of colts or 
young horses that are being worked too long at a time, or 
driven too far. Horses thin in flesh are more likely to 
interfere than when in good condition. Horses that “toe 
out” are very apt to interfere. Those that “toe in” seldom 
or never interfere. This is a point to remember when 
selecting a horse. 

Many cases of simple interfering may be cured by trim- 
ming the inside edges of the hoofs to a line which is only 
a little straighter than the natural curve, and fitting the 
shoe to this straighter line. It is also a help in most cases 
to use a shoe with the outside web heavier than the inside, 
a so-called sideweight shoe. 

The writer once knew a blacksmith who thought he 
had hit upon a brilliant idea in the line of curing a horse 
of interfering. He claimed that by having the feet trimmed 
lower on the outside, the ankles would be bent outward 
when the weight was on them so that the opposite foot 
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would miss instead of striking as it went by. He shod a 
four-year-old ,colt after this fashion, not because the colt 
was interiering, but because he came so near striking at 
each step that it wa.s thought wise to guard against it. 
The result was that immediately after being shod the colt 
began to interfere. The owne: brought the colt to the 
writer, who simply pulled the shoes off and rasped the 
hoofs to a perfect level and replaced the shoes. The owner 
afterward said that the colt did not interfere again. If the 
blacksmith in this case had done exactly the opposite of 
what he did,-that is, if he had rasped the hoofs so that 
the outside edges would be a trifle higher than the inside, 
he would have been nearer right. Why is this’ so? The 
following experiment will explain the point. If a horse 
is allowed to stand at ease on a level floor, and the distance 
between his fore feet accurately measured, then if the inside 
walls of his feet are rasped so as to be a little lower, or 
shorter, than the outside walls, he will be found to stand 
with his feet a little further apart than the distance first 
measured. This is because he finds it to be more com- 
fortable to stand on level feet; and to get each foot in a 
level position after the inside walls are trimmed shorter 
than the outside, he naturally spreads his feet apart. He 
will usually be found to travel with his feet further apart 
also, and thus this method is often found to cure interfering. 

The bad habit known as “forging” or “clicking,” which 
horses often have, is caused by the front foot being a little 
too slow in getting out of the way of the hind foot when 
the horse trots. This may be cured in some cases by shoe- 
ing in front with what are known as “roller motion shoes,” 
and the hind feet with shoes with rather long toes. 

By “roller motion shoes” is meant shoes with the toe 
so shaped as to cause the foot to “break over” sooner than 
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would be the case with a shoe of ordinary shape. In a shoe 
without talks, the toe is shaped somewhat like the front 
of a sled runner. When talks are used the same effect is 
produced by setting the toe talk back about an inch from 
the front rim of the toe on the front shoes, and well out 
to the front on the hind shoes. 



X 

SOLDERiNG AND BRAZiNG 

LTHOUGH soldering and brazing are not, strictly 

speaking, parts of the blacksmithing trade, they are 
operations which the farm smith will often be called upon 
to perform and he should have a knowledge of them in 
order to make repairs as the need arises. Few ,tools are 
:equired, and the work is easy to do if-a few simple rules 
are followed. 

SOLDER~NC A one-pound soldering copper is about the 
right size. If much work is to be done it is 

best to have a pair of coppers, so that one may be heating 
while its mate is being used. A pair of the size mentioned 
may be had for 75 cents. Solder, (half tin and half lead 
is most commonly used), costs about 45 cents a pound. 
Besides the coppers and the solder there will be needed 
some resin, some zinc chloride flux, a lump of sal-ammoniac 
and proper tools for cleaning the parts to be soldered. 

The soldering coppers may be heated in the forge, or 
by a blow torch. A clean fire in the forge is an excellent 
place for Reating. No attempt should ever be made to 
solder any metal of any kind until the parts to be soldered 
are cleaned of all rust, paint, grease and foreign matter. 
Soldering is like welding; and the only way to make a 
strong job is to have the parts absoiutely clean. 

The soldering copper should be first heated to a red 
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heat, then filed with a rather coarse file on all four of 
the flat sides. Care should be used to hold the file flat to 
keep the original bevel. It is then to be heated only just 
hot enough to melt solder or to cause a little smoke when 
touched to the sal-ammoniac. The tip of the copper is 
then to be “tinned” by rubbing it against the Sal-ammoniac 
and solder till about a half-inch of the end is nicely covered 
with a coat of solder. After this is done the copper should 
not be heated much beyond this heat or the “tinniq” will 
be burned off. 

The chloride of zinc flux is prepared by pouring 3 
or 4 ounces of common muriatic acid into an old tum- 
bler or any open glass dish, and putting into it scraps of 
zinc. This ,will cause it to boil. Zinc should be added 
till the boiling stops. Add about l/ in volume of water 
to the solution in the tumbler, then procure, if possible, 
a bottle with a glass stopper in which to keep the flux. 
The tip end of a small feather makes a good swab for 
applying the flux, but should not be kept in the fluid 
when not in use. The flux just described is the most 
satisfactory so!dering fluid for most kinds of work, but 
should not be used where it cannot be thoroughly washed 
off after the soldering is done, for fear of causing rust. 
For tin roofing jobs resin makes a safe flux and is generally 
used. 

By watching a tinsmith at work, a person might get 
the idea’ that all there is to doing a soldering job is 
to melt some solder on the place to be mended, and rub 
it around with the hot soldering copper. The main point, 
that would be likely to be missed by the observer, is the 
fact that there can de no real union of the metal to be 
mended and the solder, unless both are at the same degree 
of beat. It is necessary to go slowly enough so that the 
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copper will heat the tin or whatever is being worked upon 
so that it will be as hot as the melted solder. 

The beginner is ap: to :!rink tha: a good job of eoider- 
ing depends upon getting a large quantity of solder to 
stick to the joint, whereas thr right way is to use as little 
solder as possible. The right way to apply the solder is 
to touch the bar of solder with the tinned tip of the copper. 
If the copper is at the right heat a small drop of solder wiEl 
stick to the tip. This is to. be applied to the seam or 
whatever is to be soldered, and the tip of the copper is 
to be held against the metal till it is hot enough to make 
a good union with the solder. If there is any tendency 
for the metals being soldered to spring apart, ,it wiB be 
necessary to hold them together till the joint has cooled 
below the melting point of solder. 

To sum up, the points. to be considered in doing a good 
job of soldering are: 

1. All parts to be soldered must be absolutely clean. 
2: Soldering copper must be well tinned and heated to 

the right heat in a clean fire. 
3. A good flux must be used. 
4. As little solder ai possib!e should be used. 
5. Metals to be soldered must be heated to the melting 

point of solder, and held together till somewhat 
cooled. 

BRAZING Brazing bears a close relationship to soldering. 
the chief di5crenre being that brass is used in- 

stead of solder. In certain kin’ds of jobs, thin iron parts 
may be. more conveniently brazed together than welded. 
Take for example the ra;rr of ferrules for tools. After one 
becomes accustomed to braring he can make them easier 
and faster br this prorw= tl-,c by welding. 
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For brazing it is necessary to use what is known as 
soft brass. Cast bras.- is not suitable for brazing. Old 
!arnp tops, old clock wheels, or any form of sheet brass 
may be used. Suppose rve try to braze a ferrule. The first 
thing to do is to bevel the ends of the piece of iron on 
opposite sides, so that when bent into the form of a ring 
the two beveled parts will fit together. Make sure that 
these two bevels are clean. If you do not have any pulver- 
ized borax, prepare some by heating some lump borax 
on a fire shovel till it swells up and becomes frothy, then 
cool it and rub it into the form of powder. Heat the 
ferrule in a clean fire until it is hot enough to melt borax. 
Put on a little of the powdered borax, then lay a little strip 
of the sheet brass on the joint and heat the iron until the 
brass melts, when it will run into and fill up the joint. Do 
not heat any more, but take it from the fire and allow to 
cool. 
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TAELl% I 

DECIMAL EQUIVALENTS 

Equalling Parts of an Inch 

+ ................ .0166 

,-J; i / ; ; f f ; \ / ; ) i ; ) / Ei, 

3- “j ................ .07Rl 
m ............... .OQ3s 
i;i ................ .lOQ4 

1-6. ................ A260 
fi ................ .1406 
&. , .............. .1563 

&: : : : : : : : : : : : : : : : “7:;,5 
8. ............... 
6 ................ 

m; 

l*y. : : : 1: : : : : : : : : : : 

& 

.23gQQ 

.. ... .. .. .2656 
& ................ .2813 

6-I#: : : : : : : : : : : : : : : : ?&6 
&. ... ........... .3281 
+$. ,343s 

Sl.?:::::-::::::: ‘“%6Il 

............ 

-at:. .............. ::. .3QO6 
#. ............... 

dk:::.:::.::::::: 

46; 

-s.. . .: ... . ....... 
.4376 

.4531 
fi ... , ...... , ..... .4888 

1 a? 
................................ 

.4F3;& 

101 

g ................ 
#g. ............... 

9 #: : : : : : : 
-p.. 

ljs .. .. 
.. .. 

... 
. 
: : : : 
.. 
.. .. ..... 

: :” 

.. 
.. . 

Li-tF::::::::::::::: 
e ................ 
2 ................ 
6, ................ 

11-16 ............... 
2% ................ 
@ ................ 

32: : : : : : : : : : : : : : : : 
g ................ 
g$. ............... 

Jcc::::::::::::: 
$+ ................ 
8.. .......... .: .. 

33 ................ 

16-Q:::.::::::::: 
fi:.: ........ . 

................... 

,.+f:::::::::::::::: 

.9219 
.9676 

.9531 
9688 

-QY 



APPENDIX 

TABLE II 

RULES RELATIVETOTHE CIRCLE 

To Find Radiur: 
Multiply circumference b,r 
or divide 

0.15915, 
6.28318. 

To Find the Area of a Circle: 
Multiply circumference by one-quarter of tk7F 
“,’ multiply t,he square I$ diameter by 

” Y 
” aa 1. 6‘ 

cimmfcrence \y fiO795k 
” J(r diameter 3.1416. 

To Find the Sur/ace of a Sphere or Globe: 
Multiply tbe diameter by the circumference, 
4~ mulliply the square of diemets by 3.1416. 

four times the square of radius by 3.1416. 

To Find the Weight of Brass and Copper Shes!s, Rods md Ram: 
Ascertain the number of cubic inches in piece and multiply same 
by weight per cubic incb- 

Or multiply the kngtb by the breadth fin feet) and product by 
weight in pounds per square foot. 
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TABLE III 

CIRCUMFERENCES OF CIRCLES 
In Inches 

Diimeter kxmference 

.7854 
1.570 
2.356 
3.141 
4.712 

E2-i 
91424 

10.99 
12.56 
14.13 
15.70 
17.27 
18.84 

31.41 

% 
36:12 

hxmference 

64.40 
65.97 

‘%Z 
$!8 

,.a5 

92.67 
94.24 
95.81 

%:Z 



APPENDIX 

TABLE IV 

WEIGHT OF ROUND AND SQUARE MILD STEEL 
Per Lineal Foot 

- - 

Size 

ZCZ 

I Pounds pe 

- Round 

0.094 
0.167 
0.261 
0.375 
0.511 
0.668 
OS45 
1.040 
1.500 
2.040 
2.670 
3.38G 
4.170 
5.050 
6.010 
7.050 
8.180 
9.390 

10.680 

104 

heal Foot 

Square 

0.120 
0.213 
0.332 
0.478 
0.051 
0350 
1.0s 
1.330 
1.910 
UOI) 
3.400 
4.300 

E’ 
7.650 
8.93 

10.410 
llS8 
13.600 
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TAJSLE V 
WEIGHT OF FLAT MILD STEEL 

Per Lineal Foot 

156.. 

Inches 

SIZES OF WiRE 

In Fractions of an Inch 
.-- -- 

SO. Inch so. Inch 

000 is equal to ?~g 6 is equal to & 
00 is equal to +$ S is equal to f 
0 is equal to +g 11 is equal to s 
1 is equal to &I l? is equal to & 
3 is equal to fi 14 is equal to & 

4t4 is equal to &j I 16 is equsl to & 
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INDEX 

A 

Annealing mild steel, 45 

Anvil, 10.11, 47 

B 

Rrnrling iron. 24 

8essemer process, 3 

Blacksmith’s tongs, 14, 63-66 

Blister steel, 3 
Blower, 8 

Bolts and nuts, 44-46 
Bolt tongs, 65-66 

Brazing, 97-98 
Brick forge, 7 

Clinching horseshne nails, !Il-‘92 

Coal, smitbing, 19 

Cold chisel, making, 56-59 
Cold shut links, 35-36 

C9s.t of equipment. 16 
Crow har. 51 
Crurihle strel, 4 

D 

Decimal equivalents, table of. 10 

Drawing iron and steel 22-23 

Drills. making, 59.61 

C 

E 

Equipment. 7.M 
Equipment. cost a:, 16 

Calks for horseshoes. 88.89, 94 

Cast iron. 2 
Chain hook. 36-38 

Chain links, 33-35 
Charcoal, 19 

Chisels, 14, 15. 56-59 
Churning drill. 51 
Circle, rules relative lo, 102 

Circumferences of circles, 103 

Cl&s, 41-43 

Clevis bolt, 43 

F 

Files, care of, 67-68 
Fire poker, 14, 29-M 

Flat drill, 59 

Flat mild steel. table of 
weights, 105 

Flatter. 14, 15 
Flogging tools, 14.15 

Flux for soldering, 96 
Flux for welding. 25, 72 

Forge, 7-10 

Clicking of horses’ hoofs. treat. Forge fire, 19-21, 51 
ment for. 93-94 Forging ererl. 55-56 
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F-Cmt’d 

“Forging” of borsee hoofs: treat- 

ment. 92.94 
Frog of horses’ hoofs not to be 

cut, A9 
Fullers. 14. 15 

E 

Hammer. tempering. 62-63 
llardy, 16 
Heading tool for bolts, 43-44 

Hook and staple, 31.33 
Hero extra, for anvil, 17, 18 

Horseshoe, tip substituted for. 88 
iiorserhoe nails. clinching, 91-92 

Horseshoeing, 66.94 

Hwstshoers’ tongs, 66 
lioix:hoes, machine made, 87 

Ilorse&oes, nailing, 90.92 
l!nrseshoes, roller motion to pre- 

vent clicking, 93-94 
Hxseshoes. sideweight to prevent 

interfering. 92 
Horse’s hoof, footrest for, 91 

Horse’s hoof, proper angle, 90 
Horse’s hoof, trimming, 86-87, 

89.90 

I 

“loterferiag” of horse’s hoofs, 

treatmens for. 92-93 

Iron. 1 

K 

Knife blades, forging and tem- 
pering, 61-62 

M 

Mandrel, 17, 18 

Mild steel, 2 
\lild steel: annealing. 45 
Mild steel, shearing, 7! 

Mild steel. weights per lineal 

foot, Rat, 105 
Mild steel, weights per lineal 

foot, round and square, 104 

N 

Nailing howshoes, 90-92 
Norway iron. 2 
Nuts and bolts, 44.46 

P 

Pig iron. 2 

Plow bolt bolder, 74-75 
Plow point shaping tool, 74 

Plow pointS. iO-73 

Plowshares, sharpening, 69-70 
Post drill, 16, 17 
Pnching iron, 26.27 

R 

Rack for iron and steel, 13 
Refining steel. 56-57 

Ring, making. 40-41 
Riveting, 27-28 
Roller motion shoes to prevent in 

terfering, 93.94 
Round mild steel. table of 

weights. 101 
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S 

Scarfing. 24-25, 41 
Screw driver of mild steel and 

tool steel, 52-53 

Set hammer. 14, 15 
Setting tires, 76-82 

Shear steel, 4 
Shop equipment and tools. i-18 

Shop, plan of, 5-7 
Shrinking tires, 80-82 
Singletrees, 84-85 

Slack tub, 13 
Slip share holder, 74: i5 

Slip shires, 73 
Smelting, 1 

Smithing coal, 19 
Soldering. 95-97 
Square mild steel, table of 

weights, 104 
Staple, making, 32-33 

Staple puller, 30-31 

Steel, 2, 54-55 
Steel drills, 5960 
Steel. heating for forging. 55 

Stone drills, 60-61 

Swges, 14, 15 
Swedish iron, 2 

Swivel, making, 38-40 

Tongs, making, 63-66 

Tool steel. 3, 54 
Tool table, 12 

Tools needed. 14-18 
Tracing wheel for measuring tires, 

79 
Trimming horses’ hoofs, 86-87, 

89.90 

Tuyere iron, 8 
Twisted drill, 60 

U 

I!psettinp irnll and sieel, 23 

V 

Vi,,. 12 

w 

Wagon tires, making, 82-83 

Wagon tires, setting, X-82 

Water tat& 12 
Weights of flat mild steel, 105 

Weights of round and square 

T 

Tempering knife blades, 62 

Tempering steel. 57-58, 61 

Tempering steel hammer, 622-63 
Tinning soldering copper, 96 

mild steel, 104 

Welding, 2526 
Welding head OII bit, 4Hi 

Welding iron and steel. 50-53 
Welding iron at right angles, 49. 

50 
Welding separate irons, 47-49 

Tip substituted for horseshoe, 88 R’elding a “T.” 50 
Tire bolts, tool for holding, 77.78 Welding tires. 83 
Tire shrinkers, 80-81 ‘Xbillletree irons. 83-85 
Tires. making new. 82.83 X-ire. table of sires. 105 

Tires, setting, i6-82 Work bench, 12 
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1900 
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Stewart. 8.D. PROSPECTINC IN I\LXSKA. 1949 
Ceoghegan. Richard H. THE ALEUT LANGUAGE. 
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THE WASHBURN YELLOWSTONE EXPEDITION. ,871 
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Stwens. Isaac 1. PROCLAMATION OF MARTIAL LAW. ,856 
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SW FERNANDO VALLEY. 1938 2.00 
PASADENA. 1938 2.00 
lngalls. Maj. J.W. HISTORY OF WASHOE COUNTY. NEVADA. 1913 
Reid, J.T. 6 J.R. Hunter. HUMBOLDT CWNTY. 1913 
AS90”. EmERALDA CO”NTY. 1913 
London, Jack. THE GOLD MJNTERS OF THE NORM. Ext., 1903‘ 
Wartman-Arland. Flora E. ‘IME Sl”RY OF HDNTESI\No. 1933 

5.00 
4.50 
4.50 
1.25 
4.00 

London. J. T”e ECONDnlCS OF ‘IME KLONDIKE. 1.50 
Rishop; Robert Sr. LAND IN ME SKY MTW. l.SO 
Webb, John a Ed Curtis. THE RIVER ‘IRIP To THE KLONDIKS a ME RUSH To IliE 
K~IKE OVER 3w HOUNTAIN PASS. la98 2.50 
Libm. of Bellinnhae Public Libr. HlSmRY OF BELLINGtIM. 1926 6.00 
VOYAGE OF THE ALEXANDER MACKENZIE. 2.50 
Chaplin. Ralph. CENTRALIA CONSPIRACY. 4.50 
Hasuell, Robr. ROBERT “ASWELL’S J-&S. 1788-89 4.50 
Minto, Jbhn. RHY?4E OF EARLY LIFE IN OREGON. (191S)? 4.00 
Collins. Henry B.. A.H. Clarke a E.H. Walker. TNE ALEUTIAN ISLANDS: 
Their Pepple E Natural History. 1945 7.50 
Simpson, Brevet Brig. Gcn. J.H. CORONAJM’S MARCH IN SMRCH oF ME “SEVEN 
CITIES OF ClBOlA”. 1871 2.50 
Riddle, Gee. W. EARLY DAYS IN OREGON. 5.00 
“IUUALMUR STEFANSON. ,925 2.50 
Loclley. F. ACROSS THE PLAINS BY PRAIRIE SCHOONER. 1.50 
Mac.\rthuP, Walter. LAST DAYS OF SAIL ON THE MST COAST. 1929 7.50 
Stuck. Hudson. THE ALASKAN MISSIONS OF THE EPISCOPAL CINRCH. 1920 10.00 
Steffa, Don. TALES OF NOTED FRONTIER CHARACTERS, SOAPY ~1171. 190s 1.75 
Meeker, E. WASHINGTON TERRITORY. 1870 3.00 
UennY. Arthur A. PIONEER DAYS ON THE PUCET SOUND. laaa 5.00 



2D4.I 
205. 
20s.; 
209. 
210. 
211. 
212. 
213. 
216. 
220. 
227. 
228. 

229. 
230. 
231. 
233. 
234. 

235. 
237. 
239. 
2.1. 
242. 
244. 
246. 
248. 
249. 
zso. 
251. 

262. 

263, 

RamI, James. THE I.W.W. IN THE LLMBER 1ND”STRY. 
Dayre, J. Willis. THE MRLY WATERFRONT OF SEATTLE, 1957 
Thuaites. Reben G. NEWLY DlSCOVERED PERSONAL RECORDS YF LEWIS E CLARK. 

19M 
Pe1ly. T. M. DR. HINDR+A SKETCH OF HIS BACKGRWND 6 LIFE. 1933 
Rothrock. J.T. SKETCH OF THE FLORA OF ALASKA. 1868 
Jackson. Sheldon. THE NORTH STAR, Sitka. Alaska. 1887 
Fl.ndr*". la.ce. FRON'lTER DAYS AMNG THE UPPER MISSOURI. 
F,.,,drau: ~ll,R LEWIS G CLARK EXPEDITION. 
F,.,,dnu. A GLANCE AT THE LEWIS 8 CLARK EXPEDITION. 
Flandrau. THE STORY OF MARIA5 PASS. nd 
Flahdra”. TUS YERERDRVE OVERLAND QUEST OF TUS PACIFIC. 
Morper, Frmk B. FORT UNION 6 ITS NElGktBMlS ON THE UPPER MISSOURI. 
Rapdick, Usher L. MARQUIS DE WILES AT WAR IN ‘IHE BADLANDS. 1929 
General Strike Comitfee. IMME SEATTLE GENERAL STRIKE. 1919 
Eel,s, Rev. Y. TW YEARS OF MISSIDNARV WORK AMONG THS INDIANS AT 
SKOKCMISH. 1881 
‘“IS PACIFIC NORIUWEST. I883 
Steele. Richard F. THE SmRV OF LINCOW COUNTY. WASHlNGTON 1909 
S.yre. J.W. ll,E RDMANCE OF SECOND AVRhUE. 
van Duusen, W.W. 8IA2lKi THE WAY. 1905 
Drurheller, “Uncle Dan”. “UNCLE DAN” DRUMELLER TELLS TURILLS OF WEST, 
TRAILS IN 1854. 1925 
DEDICATION 6 OPWING OF ME NlIN CASCADE NNNEL. 1929 
Rathbum. HISTORY OF TUURSmN COURTV. WAS”. FRM 1845-1895. nd 
Van Olinda, O.S. HISmRV OF VASHON-MIRV ISLAND. 1935 
Hmford, C.H. SAh! JUAN DISPUTS. 1900 
Meeker, Errs. UNCLE EZRA’S SHORT SmRlSS FOR CHILDREN. nd 
Blaakenship. Gee. E. LIGMI.5 6 SUADES OF PIONEER LIFE ON PUGET SOUND. 
w*1g.mrt. C.S. RS”INISCRNCRS OF RAARLV DAYS. 1926 
TIE UTAH PIONEERS. 1880 
Calhoun. W.C. mmw OF CR,PPLE CREEK. 1896 
Wardner. J. JIM WARDNER, OF WARDNER. IDAHO. 1900 
Brow,, Co,. W.C. TUR SHEEPEATER CAMPAIGN. Idaho-1879. 1926 
H0m.d.v. !I.. T. EXTEI#INATIDN OF THE AMERICAN BISON. 1887? 

1.50 
7.50 
2.50 

35.00 
3.00 
5.00 
3.00 
2.00 
3.50 
2.50 
2.50 
5.00 

12.50 
3.00 
2.50 
1.50 

10.00 
5RN 

7.50 
2.00 
7.50 
6.00 
2.00 
5.00 
5.00 
7.50 
3.00 
3.00 
8.00 
2.50 

10.00 
Wilhela~~H. IIdR PORT ORCHARD INDEPENDENT-KlTSAF C0uWT-V BUSINESS REVIEW. 
1901 4.50 
Wilhelm. PAR AMRICAN RXPDSlTlDR SUP. m MASON COUNTV JOURNAL-Shelton. 
Washington. 1901 5.00 

264. Slsuson, Nerd. C. ONE WNDRU) YEARS ON TUR CRDAR. 10.00 
265. Jones. S.C. 8 Casadv. Y.F. FROI~ CABIN m CUPOLA. COUNTY c0bKthqUpep 

in UGhinRton. . 10.00 
266. Ester. Gw,. TW RAhlllDE RAILROAD. 1916 3.00 
267. Andms. Clrrmce L. WRANGELL f, GOLD OF ‘lb6 CASSIAR. 1937 3.50 
268. A~.irews. THE PIONERRS 6 NUGGETS OF VERSE. 1937 3.00 
280. PORT 1o*NsEND. 1890 5.00 
281. Gilbert, Kenneth. ALASKAN POKER STORIES. 195.9 2.50 
282. “owe, J-s Bernard. SKAGWAV IN DAYS PRIMSVAL. 4.00 
283. Chase. Cars. UWm IHE LEAST-A Biographic Sketch of Mother Ryrher. 1972 6.00 
28.4. Blankenship. Sea. E. EARLY HlSmRV OF TIRIRSTON COUNTY. ,914 20.00 
285. Fish, Harriet U. PAST AT PRESORT In Issaquah. RR. 1967 12.50 
286. Allen, Rdwud W. THE ROLLICKING PACCIFIC: A Selection of Poems. 1972 3.00 
287. Allen. DANCING TALES B OMER FISHY JINGLES. ,951 4.00 
289. Chin, Doug E Art. UPUILL-The Settlement B Diffusion of the Chinese in 

scmtt1e. 6.00 
290. Wilkie. Roseamy. A BROAD BOLD LEDGE OF GOLD. 3.50 
291. Risdesel, C.A. ARID ACRES-A History of the Kimma-Minidoka HOmestead. 6.00 
292. Harpham. Josephine E. DDORWAYS INTO HISTORY-Early Houses 6 Public 

Buildings of Orepon. 5.00 
302. Clelahd. Lucile ,I. TRAILS (1 TRlALS OF THE PIONEERS OF ME DLyHPlC 

PENINSULA, STATE OF WASHINCmN. 1959 10.00 
307. Higun. Harry W. E Larrison. Ear1 J. PILCHUCK-The Life of a Mountain. 10.00 
308. Cleveland High School. THE DUWAMlSH DIARY. 1949 5.00 
309. Veblen. MarthaMa. ClART STRIDES SINCE ANDREW CARNEGIE-Creative Architecture 

in King County Library System. ,974 6.00 

SJU 1. Farla. Dr. W.C. SDHE EDlBLE r, PDISORDUS FUNGI. 1897 2.50 
SJU 2. Gurdji. V. ORIENTAL RUG WEAVING. 1901 5.00 
SJU 3. D’Avennes, E. Prirre E Dr. J.C. Ewart. EGYPTIAN 8 ARASIAR HORSES E 

ORIGIN OF HORSES G PONIES. 1904 2.50 
SJU 4. Freshfield, Douglas W. ON MOUNTAINS 6 MANKIND. 1904 1.50 
SJU 5. Davenjwrt. Cyril. CAMEOS. 1904 1.50 
SJU 6. Haire, Albert. MATERIALS USED m WRITE UPON BEFORE ‘IUS IhYENTION OF 

PRINTING. 1.50 
SJU 7. Liberty, Arthur L. PEWSTER 8 TUE REVIVAL OF ITS USE. 1904 1.50 
SJU 8. Hamaell, Wm. PINE NEEDLE BASKETRV IN SCHOOLS. 1.50 



SJU 9. Frey. Clark. “ME TANNING. 1936 
5.N 10. Browning. Frank. STEAM PLANT ERRORS. 
SJU 11. Odes, W.W. REVIEW OF ANCIENT E HODERN VIOLIN HAYING. 1899 
SJU 12. Brockhous, Albert. NETSUKES. 1924 
5JU 13. Langton, Mary Beach. How TO MOW ORIEhTAL RUGS. 1904 
SJU 14. Brwne, Bellmore H. GUNS b GUNNING. 1908 
SJU 15. Rockhill. Wm. Woodville. NOTES ON THE E’“!MI‘,GV OF TIBET. 1893 
SJU 16. Stejneger, Leonhard. ‘ME POISONOUS SNAKES OF NORTH WERICA. 1893 
SJU 17. Culin, Stewart. CHINESE GAMES WITH DICE t DOMINOES. 1893 
SJU 18. Burdick, Arthur J. ME PROSPECTOR’S MANUAL. 1905 
SJU 19. WM)DS DUAL PCWER. (1902)? 
SJU 20. Hayward, Charles 8. DIRiCi8LE BALLOONS. 1921 
SJU 21. Osborn, Henry F. THE EI.EP”ANTS 6 MASTAIx3NIS ARRIVE IS WERICA. 
SJU 22. Todd. Nattie Phims. HAND LOOM WEAVIN~G. 1902 
SJU 23. 
SJ” 24. 
SJU 26. 
SJU 27. 
SJU 28. 
SJU 29. 
SJU 30. 
SJU 33. 
SJU 34. 
SJU 35. 

SJI 1. 
SJI 2. 

SJI 3. 
SJI 4. 
5JI 5. 
SJI 6. 

Hasoa, Otis T. THROWING STICKS IN IHE NATIONAL MJSEUH. la84 
CHIEF JOSEPH’S OWN STORY. 1879 
Mason. Otis. BASKET WORK OF ‘IHE A8LBORIGINES. 1884 
Llyrd, Rev. Dr. J.P.D. MESSAGE OF AN I!,DIAN RELIC: Seattle’s Totem 
Pole. 
Mason. TRAPS OF THE A”ERlCAN INDIANS. 
Meeker, Lwis L. %ALALA GAMES. 1901 
Collins, H.8. PREHISTORIC ART OF THE ALASKAN ESKIMD. 1929 
Eells, Rev. H. JUSTICE m THE INDIAN. 

1.50 
2.50 
2.50 
5.00 

2.00 
1.25 SJI 7. 

SJI 8. 1.50 
SJI 9. 3.50 
5-J* 10. 1.00 
SJI 11. Willoughby. C. INDIANS OF THE QUINAIELT AGWV. Washington Terr. 1886 1.50 
SJ! 12. Leon E Holmes. STUDIES ON I,,E ARCHAEOLOGY OF YICHOACM h8ZXICO 1886. 2.00 
SII 13. Beckwith, Paul. NDTES ON THE CUS- OF THE DAKOTAS. 1886 1.25 
§Jl 14. Eells. TliE SmNE AGE. 1886 1.50 
SJI 15. Allen, Lt. Henry 7. ATWATANAS NATIVES OF COPPER RIVER. ALASKa. -886 1.00 
SJI 16. Y.t.ss. Dr. L.G. C”ARM STONES. ,886 1.50 

Wilb;r,~C. Martib: HISTORY OF THE CROSSBOW. 1936 
Alexander, A.S. HORSE SECRETS. 1913 
Clute. Willard Nelson. THE FERN COLLECTOR’S GUIDE. i901 
Meeker, E. HOP CULTURE IN ‘IHE U.S. 1883 
Dearborn, Ned. TRAPPING ON T”E FARM. 
Holmstrom, J.G. SCIENTIFIC HORSE, MJLE 6 OX SHOEItiG. 1902 
Fickes, Clyde P. E W.Ellis Groben. BUILDING WIM LOGS. ,915 
Purse,,, John 6 N. Reese. KAYAK PADDLING STROKES. 1962 
Hoody, Charles Stuart M.D. BACKWOODS SURGERY G MEDICINE. 1910 
Huntting, Marshall T. GOLD IN WASHINGTON. 1955 

Krause, F. SLING CONTRIVANCES. 1904 
Murdoch. John. A STUDY OF THt ESKlMO BOWS IN ME U.S. NATIOIiAL 
NTJSEUM. 1884 

1.50 
2.00 
6.00 

10.00 
12.50 

6.00 
8.00 
9.00 
3.GO 
7.50 
1.50 
j.OQ 
1.50 
7.00 
1.50 
2.50 
3.00 

10.00 
2.00 
4.00 
2.50 
1.50 
1.00 
6.00 

2.00 

SJI 17. 8oas:Franr. ‘TWE CENlRU ESKIW. 1884 12.50 
SJI 18. Gibbs, Gee. TRIBES OF THE EXTRDlE NORMWEST. ALASKA, ME ALEUTIANS, 

6 A‘AIACENI TERRITORIES. 1877 15.00 
SJI l9. Gibbs. IMGUAGES OF ITiE TRIBES OF ME EXlRfME NORTHWEST, ALASKA. THf 

ALEUTIANS G ADJACENT TERRIIDRIES. 1877 6.00 
SJI 20. Gibbs, Gee.; Dr. Wm. F. Tolrie, P Father G. Hengarini. TRIBES OF 

WESTFJU, WASSHINGTON 6 NOR-STERN 0REU)N 20.00 
SJI 21. Gibbs 5 others. COMPARATIVE VOCABULARIES OF THE TRIBES OF WESTERN 

WASHINGMN 6 NORT”WESTWi OREGON. ,,art of SJI 420. 5.00 
SJI 22. Gibbs. A DICTIONARY OF ?liE NISQUALLY INDIAN LANGUAGE. IQ.00 
SJI 23. Boas, F. INTRODUCTION m HNDBK OF WERICM INDIAN UNCUACES. Ext 1911 S.00 
SJI 24. Swanton, J. R. THE TLINCIT INDIAN LANGUAGE. F~‘Q Hndbk of American 

Indian Lancuwer. 3.00 
SJI 25. swanton. THE “AIDA INDIAN LANGUAGE. 5.00 
SJI 26. Boas. TllE TSIHSHIAN INDIAN LANGUAGE. 8.00 
SJI 27. Boas. THE KWAKIUTL IWIAN LANGUAGE. 7.50 
5-J, 28. Boas. Ill8 CHINWK INDIAN LANGUAGE. 5.00 
SJI 29. Boas E Swanton. T”E SlOUAN. DAKOTA IKDIAN LANGUAGE. 6.00 
SJI 30. Talbitrer. Ym IWE ESKIU) I.AN,XA~F. b.SQ 
SJI 31. Euers,, J.C. URLY WHITE INFLUENCE UPON PIAINS INDLAN PAINTING. 2.00 
SJI 32. Fenton, Wm. CONTACTS BETYEEN IRWUOIS HERBALIS & COL. MEDICINE. 1941 2.00 
SJI 33. Mason. O.T. CRADLES OFT l,IE AHERICAN A8ORIGINES. ,889 5.00 
Yl 35. Steedman. Elsie V. 8 James Teit. EMNOBOTANV OF IlIE THMmSON INDI.ANS JF 

BRITISH COLLUBIA. nd 4.50 
SJI 36. Teif. TArmOING E FACE E BODY PAIMING OF THE THMPSOS I\DIL% OF 8C 4.50 
SJI 37. Herrit, Gen Wesley. ‘IMREE INDI.AN CHPIGNS. 1890 1.50 
SJI 38. Remington. Fred. .ARTIS WMDERINGS AMONG THE CHEYENNES. ,359 1.50 
SJI 40. Pilling, James C. BlBLIOCRA?HV OF THE CHINOOKAN IANGU.AGES. IS93 6.00 
SJI 41. Eagley. Clarence. MDIAN MYTHS OF ME NORTHWEST. 1930 3.50 
SJI 43. Mason. ABOR,CI.A~L SKIN DRESSING. 5.00 
;JI 45. Kelly, Wm .A, E Francis H. Willard. CRW G YOCABUL~RY OF lT+E TLINGIT 

LPNCUAGES OF SOUTHEAST AL.ASK,. 1905 3.50 

SJl 46. T?IOrne, J. Frederic. IN IlIE TIME MAI WAS. 1909 2.50 



SJ, 48. usqh, Walter. THE “DPI INDIA&S. 1915 
S.,, 49. DeSmet, Rev. P.J. NEW INBI.AN SKETCHES. 
SJ, 51. Mason, 0. THE “AN’S KNIFE MNG THE NORTH AMERICAN INDIANS. ,899 
SJI 53. “0,QeS. WI. H. POlTERV OF ME ANCIENT WEBIDS. 1886 
SJI 55. Dorsey. Juss 0. A SlulY OF SIDUA.. CULTS. 1894 
SJI 57. “ason. WlXTED BARK CANOES OF T”E KUTBNAI 6 AMJR. 1901 

58. 
59. 
60. 
61. 
62. 
61. 
67. 

E: 
708 
7Ob 
70c 

USSOn. ABORIGINAL AMERICAN HARPOONS. 1902 
Hcugh, W. THE UMP OF TH8 ESKIMD. 1898 
Itrdlicka. Alex. ANT”ROPOLOG,CAL SURVEY OF ALASKA. nd 
Dmcter. P. ARCHEOlOGICAL SURVEY OF THE NORTHERN NW COAST. 
IWIAJIS-IN WASHINGTUN. 
Stward. J.H. PETRDGLYF+,S OF TNE U.S. Ext. 1936 
Sh11cr0s*. V.W. ,,48RICAN LANGUAGE IN THE KIRILL:IC ALPHABET. 
Fletcher, Alice C. WLlE LIGE MONG TM8 INDIANS. 1897 
Teit. J 6 F. Boas. SALISHAN TRIBE5 OF T”E UESTERN PLATEAUS. 
Teit 6 Boas. COEZJR D’ALWE INDIANS. Ext frm BAE a45 1930 
Teit 6 Boas. TliF. O- INDIANS. Wit frcm BAf 145 1930 
Teit 8 Boas. lM8 FLATMEAD CRWP. Fxt frm BAR 145 1930 

1943 

1930 

5.JI 72. Hoff&. Welter J. GRAPHIC ART OF THE ESKIWS. 1897 
SII 73. Durham, Bill. CANOE5 6 KAYAKS OF WESTERN ERICA. 1960 
SJI 75. wason, 0. A PRW!!TIVE P”YF P”X X,Wi& irARR”W FABRICS. 1901 
SJI 76. Ilillikin. Lima Laehr. PINE NEEDLE BASKSTRY. 1920 
S-31 77. PURPLE-DYEING - Ancient g Modern. ,840’s 
SJI 78. Austin-Walker Sales Co. APACHE BW*ORK-lnstnxtions 8 Designs. 
S-J1 86. I(ricger. Hcrbert W. AMERICAN INDIAN COS’DMS in the U.S. National 

CLISMI. IS28 

NOTE IU STWENTS AND COLLECTURS 
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8.50 
2.00 
6.00 

10.00 
2.00 
7.50 
5.00 

20.00 
7.00 
3.00 
2.00 
5.00 
1.50 

15.00 
9.00 
7.50 
7.50 

20.00 
7.50 
2.50 
3.00 
1.50 
2.50 

3.00 

Many scarce items turn up in antiquarian book stores only once. And while such 
works are in great deund. the high prices usually eamanded by the older, scarcer 
itas put tha beyond the reach of the average student. library and small collector. 
War is there sufficient interest in such works to support the publication of P large 
edition. To met this need we are bringing back into print in limited editions P 
diversity of Pacific Northwest ud Alaskan historical materials which are selling at 
moderate prices. In their original form these bring prices ranging frm $5.00 to 
$SOD.OQ; s-c even higher. 

We liait most reproductions to 100 to 300 cspier and reprint as the daand warrants. 
Ihe books have heavy paper covers that are attractively designed and usually art bound 
with velo p,rsilc binders. lhey show both original sld reprinting dates. Regular 
iibray and dealer discounts are granted. For detailed descriptions of these titles send 
for Shorey’s free complete checklist of publications or the more eomr&hcxivr CM- 
LET8 CATAl& OF SWREY PUBLICATIONS at a cost of $2.50. They both list s0.e fut”re 
Shorey Public.ations. 

An increasing mmber of West Coast libraries are cming to regard WI line as rbro- 
lutely indispensable to their programs of praoting interest in our western history. A 
full set of the originals of our prhlications rou!d cost between $15.000 8 $20.000 even 
if they cwld be found. rXlr publications weld cost but a small fraction of ttmt. Nany 
libraries regard wr publications as so important that they are carrying our entire line 
as well as leaving stDndin8 orders for a11 titles to colt. Hay we be of service. 

- me -age.eh: - 


