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knows all about Rowe Calks and he will gladly follow your suggestion to have
his horse shod with them. :

ROWE CALKS MEAN BIGGER PROFITS, because they are easy to sell and you

therefore sell a good many more of them.

ROWE CALKS STAY SOLD because they give satisfaction and they make your

customer come back to your shop for more. If you are out of them he will
go elsewhere.

ROWE CALKS ARE GUARANTEED and we stand back of the guarantee.
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Write us Today and we shall be glad to tell
you how we help you advertise your business.

The Rowe Calk Company

Plantsville, Connecticut
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The Eberhard Manufacturing Co.

Cleveland, Ohio




We will continue in our policy of secur-
ing the authorities as writers and contri-
butors to our papers—the men who can
really give our readers the real worth
while information in their respective fields.
Consider for example our present list of
contributors: Messrs. Page, Hillyer, Cran,
Steelman, Buckley, Seiter, Pope, Shaw, and
many others who need no introduction to
“Our Folks”. The information contained
in the practical articles that they have
spread before you in these pages, is suf-
ficient proof of their “weight” as practical
writers and authorities.

And the articles that we have published
on Horseshoeing, Automobile Repairing,
Oxy-Acetylene Welding and Cutting, Steel
and Steel Working, Vehicle Repairing,
Plow and Implement Work, General Forg-
ing, etc., is sufficient to show the kind and
grade of articles that may be expected for
our readers during the next year.

When you have gone through this paper
carefully, let us know frankly whether or
not we have met your ideas as to how a
blacksmith paper should be published and
edited. Tell us if we are giving you the
information you are looking for; let us
know if THE AMERICAN BLACKSMITH is
filling your needs, wants and requirements.

Subscription Agents

When a strangr solicits your sub-
scription to THE AMERICAN BLACK-
SMITH or any other publication, in-
sist upon him showing you absolute
proof that he is an agent in good
standing and is employed by the pub-
lication which he represents. Don’t
under any circumstances give the man
your money if you are not sure that
he really works for the paper he says
he does. No matter what the man
offers you—no matter what price he
makes—no matter what premium he
promises to send—Don’t Give Him

Your Money If You Are Not Sure.
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profit. What are you going to do? Ar

you going to sit around and wait for bed
time, or are you going to take advantage
of the opportunity presented by the long
evenings of winter, and prepare for better
things? Here’s an excellent opportunity to
brush up on your trade knowledge. Why
not read and study several books on those
branches of smithing on which you are
rather lax. If you are undecided as to
just what books you need, get in touch
with our Book Department for a list of
smithing craft books, or tell us what you
want to study. The subjects you are in-
terested in, and the Book Department will
be glad to send you suggestions, lists and
prices. If you expect to take up automo-
bile work next spring, why not get busy
now and study up on the subject? If you
intend purchasing an oxy-acetylene outfit,
begin right now to learn how to use this
new piece of blacksmith shop equipment.
Get in touch with the Book Departmeni
now, let them have your ideas and they
will be glad to help you.
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THE FEATURE ARTICLE

The feature article this month is “A
Non-Oxidizing Electric Furnace”, by John
Jernberg. This article is the first of a
series by Mr. Jernberg, all of which will
have more or less to do with the heat
treatment of steel. In this first article
Mr. Jernberg details the comstruction of
an electric furnace which he found neces-
sary to the successful completion of his
experiments in heat treatment. In the
building of this furnace Mr. Jernberg was
assisted by Mr. Erick H. Fors, and by Mr.
Raymond W. Burns.

Mr. Jernberg’s articles are always of
extreme interest, and his description of
the building of this Non-Oxidizing Electric
Furnace will no doubt contain much of in-
terest and value to the tool and steel
worker.
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THE FISHING IS GOOD IF—

Business is a good deal like fishing; and some men are good fishermen and some are not. Any old boat, any old bait and!
any old chap who can hold a pole is not necessarily a successful fishing combination, any more than any old shack for a shop andt
any old equipment will do for a successful smithing business. But— an up-to-date shop with the proper service and equipment
and run by a practical man will succeed just as a good boat, proper bait and a skilled fisherman will bring home a liberal shaye:
of the day's catch. Proper equipment plus service plus knowled ge will land the Business,
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A Non-Oxidizing Electric

great deal of discussion has

been going on recently in re-

gard to the action of a second-
ary heat treatment on high
speed steel. Being interested in this
subject we found no suitable
means of properly heat treating the
steel. The ordinary method of heat-
ing tools is to place the nose of the
tool in the forge fire, but this re-
quires an experienced man both in
handling the fire and in judging
temperatures. The next method that
would suggest itself would be a gas
furnace. Here, however, we en-

®

Furnace

JOHN JERNBERG

Asgsisted by
ErIc H. Fors AND RaYymMonDp W. BURNS

counter the formation of oxide on the
tool, due to the introduction of air
into the furnace from the air blast.
To prevent this oxidation of the sur-
face of the tool the simplest remedy
is the immersion of the tool in
molten salt heated in a crucible in
the forge fire. Whereas a pyrometer
can be used to ascertain the tem-
perature here, nevertheless, it is
practically impossible to obtain a
certain temperature and hold it, and
since the crucible is heated from one
side only the temperature of the
bath is not uniform throughout. A
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combination of the gas furnace and
crucible would then appear satisfac-
troy, but very high temperatures
necessary for heat treating high
speed steel are made harder to obtain
on account of the difficulties of con-
ducting the heat to the bath.

The only alternative is the con-
sideration of an electrically heated
furnace.

Statement of the Problem

A great many factors must be con-
sidered in the development of the
design of an electrical hardening
furnace. The practical requirements
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F1G. 1.—DETAILS OF THE FURNACE PARTS BEFORE ASSE MBLING, SHOWING DIMENTIONS AND SPECIFICATIONS



which should be fulfilled by any
hardening furnace may be sum-
. marized in a general way as follows:

1. The furnace should make it
possible to obtain all hardening tem-
peratures required in industral prac-
tice, having an upper heat limit of
2400°F.

2. The steel should be heated to
the required temperature easily and
rapidly.

3. The temperature of the steel
should be easily ascertained, and it
should be possible to keep it well

m
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are best brought out by a discussion
of the various types of electric fur-
naces now on the market. Furnaces
for high temperatures may be divid-
ed into two types, the carbon resis-
ter furnace and the liquid bath fur-
nace.

The electrical furnace now on the
market is typical of the carbon re-
sister type of furnace. The current
enters the furnace through a water
cooled electrode holder at the bottom
of one side of the furnace at a con-
stant voltage of 20 volts for all

is varied, thus changing the resist-
ance to the flow of the current. In-
asmuch as the resistor plates at the
sides and the connector plates at the
top of the furnace are directly open
to the interior of the furnace it can
be seen that there would be rapid
deterioration of both plates at high
temperatures due to combination
with oxygen. This is, in fact, the
case and for one installation the
length given is 100 hours as the life
of these two types of plates. At one
plant visited -where one electrie fur-
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FIG. 2—DETAILS OF THE FURNACE AFTER ASSEMBLY SHOWING CONSTRUCTION AND METHOD OF ASSEMBLING

under control within a margin of,
say, 50°F above or below the exact
temperature required.

4. The steel must be equally
heated all over, notwithstanding
different cross-sections of the object,

.thus preventing the overheating
and burning of edges and points.

5. During the heating process
foreign matter must not come in con-
tact with the steel so as to change
its carbon content, or affeet it in
other respects.

6. The total operating cost in-
cident to the hardening process
should be low.

The problems met with in the de-
sign of the electric furnace itself

PARTS

operating temperatures. It passes
up through a graphite electrode and
up through a stack of 30 thin carbon
resister plates whose mnarrowest
edges form the interior wall on one
side of the furnace. From here it
passes acrass the top of the furnace
to the opposite side through large
carbon connector plates. It then
passes down this side of the furnace
through a stack of 30 carbon resis-
tor plates similar to those just de-
scribed, and out through another
graphite electrode and back to the
transformer. The temperature is re-
gulated by elevating screws under
each electrode, by means of which the
pressure between the resistor plates

nace was in use the only reason
given for using it as little as possible
was the cost of replacing the carbon
plates.

The General Electric Furnace is
typical of furnaces employing a
liquid bath. In this furnace metallic
salts are used as the heating agent,
electric current being passed through
these salts, thus bringing them into
a liquid state. The temperaturc of
the bath into which the tools are im-
mersed is controlled and kept uni-
form by regulating the amount of
current passing through the bath.
The lining of the crucible consists of
large, special fire brick slabs, joined
and cemented together in such a way



as to exclude any possibility of leak-
age of the bath. Two iron electrodes,
located on opposite sides of the cru-
cible, direct the current from the
transformer through the bath. The
secondary coils of the transformer
are direct connected to the furnace
electrodes, while the primary coils
are subdivided into a number of
sections, taps from which are
brought to a dial switch. The neces-
sary range in voltage at the elec-
trodes is obtained by rotating the
dial switch, thus cutting in or out of
circuit parts of the primary wind-
ing. Salts used for the bath are non-
conductors of current when cold,
and, therefore, two or three pieces
of lamp carbon are laid across the
top of the salt and a current is
passed through them. The current
flowing generates heat in the pieces
of lamp carbon and melts the sur-
rounding salt.

. This furnace has the advantage

of low cost of upkeep. When operat-
ing at 2200°F., the electrodes last
from one to two weeks and the
crucible lining about a year. The
cost of the crucible lining is very
low, as is also that of the electrode
plates. The furnace has also the
advantage of very little oxidation of
the tool surface owing to the fact
that air is excluded during the heat-
ing of the tool.

A few of the disadvantages to be
enumerated are as follows:

1. It appears that tools heated
for hardening in a crucible contain-
ing barium chloride have a soft
scale or film of soft metal, probably
.003 to .006 inches thick, all over
the surface of the tool. This is un-
satisfactory for tools that are not to
be ground.

2. All salt mixtures suitable for
steel hardening purposes melt at a
temperature considerably beyond the
melting point of lead, and as salt

FIG. 3—TOP AND END VIEW OF TRANSFORMER CONSTRUCTION
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FIG. 4—SHOWING SECTIONAL VIEWS
OF THE TRANSFORMER CON-
STRUCTION

mixtures are much worse conductors
of heat, it is difficult to avoid the in-
crustation of frozen salts about the
top of the pots.

3. Barium chloride must be very
pure or at least free from sulphur
compounds as those in the molten
state readily attack the surface of
the steel objects.

4. For temperatures up to
1300°F., a lead bath must be used.
From 1300°F. to 1850°F. the bath
should consist of a mixture of
barium chloride and potassium
chloride, the correct proportion de-
pending upon the temperature de-
sired. From 1850°F. to 2400°F. the
bath should consist of barium
chloride only. Barium chloride melts
at 1580°F. This necessitates quite a
little work and a great deal of awk-
ward handling to obtain the tem-
perature range between room tem-
perature and 2400°F.

5. Great care must be used in the
operation of the furnace. A short
circunit between the electrodes
through the steel to be hardened
must always be avoided. Also, steel
is a better electrical conductor than
the bath and precautions are neces-
sary to keep the temperature of the
steel from rising above that of the
bath due to the current possing
through the steel even though steel
does not come into contact with the
electrodes. All tools of whatever
shape, should always be immersed in
the bath with their greatest lengths
parallel to the electrodes, and the



capacity of the bath is limited, due
to this consideration alone.

6. The difficulty and awkward-
ness of starting the furnace is an-
other objection. :

This discussion brings out the
problems to be met in the design of
the electric furnace under considera-
tion.

Description of Materials and Methods

In the design of our furnace we
decided to avoid the barium chloride
bath, if possible, principally on ac-
count of the necessity of different
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could be purchased in bulk for up-
keep requirements, we decided to use
it in the design of this furnace.

In order to obtain a uniform tem-
perature throughout, the furnace
chamber should be entirely sur-
rounded by the heating material.
This led to the selection of an annu-
lar space surrounding the furnace
chamber on all sides and filled with
granulated carbon. We consulted
the Norton Company as to the best
refractory material to be used for
our purpose and they recommended
the use of Crys-
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tolon, both on ac-
count of its high
refractory prop-
erties and on ac-
count of its good
heat conducting
qualities. On ac-
count of the un-
certainty of the
heat insulating
properties of the
heat insulator to
be used we decid-
ed it would be al-
most futile to at-
tempt to figure
the area of the

W\ %,

annular space. To
get an idea of

proportions we
studied the fur-

nace already in
use in the Indus-
trial Chemistry
Laboratory of the
Worcester Poly-

Disgram of Transformer
Connechions

FIG. 5—TO0P VIEW OF THE SWITCH BOARD AND ALSO
DIAGRAM OF CONNECTIONS

mixtures for different temperatures,
the necessity of great care in opera-
tion and the awkwardness and dif-
ficulty in starting. The carbon re-
sistor furnace seemed entirely satis-
factory and to meet all the require-
ments with the exception of the cost
of upkeep on account of the great
deterioration of the carbon. This
deterioration seemed unnecessary
and almost fully avoided by enclos-
ing the carbon resistance material
with some covering to protect it
from the air. On account of the high
resistance of granulated carbon, the
ease with which it could be made to
conform to the shape of the enclos-
ing receptacle, and the fact that it

technic Institute

and then selected
from the catalog
of the Norton
Company two
Crystalon muffles
most nearly meet-
ing our require-
ments. These were
each of rectangular cross-section with
oneclosed end. The sizes of these were
3 by 414 by 10 inches with 3-16-
inch wall and 514 by 714 by 33 3-16
inches with 14-inch walls. It can be
seen that the annular space at the
sides between these two muffles is
greater than that between the bottom
and top when the smaller suffle is
located centrally inside the larger
one. We therefore put a half-inch of
crystalon cement- on each side wall
of the large muffle to make a uni-
form annular section all over.

We decided to build the furnace
with this as a basis and test it in the
Electrical Engineering Laboratory
for current and voltage require-

ments for different temperatures
and then design a suitabe transform-
er for it.

As the front ends of the two
muffles were open, it was necessary
to provide a carbon electrode cut to
such a shape as to just completely
fill the annular space between the
two muffles, both to uniformly dis-
tribute the current to the granulated
carbon and to seal the end between
the muffles.

The front electrode was made
from a plate of battery carbon,
15-16-inch thick, obtained from
Stuart-Howland Company, Boston,
Mass.

The other electrode was introdue-
ed through a hole cut in the center
of the back end of the outer muffle.
The cross-section of this electrode
was decided on by the current carry-
ing capacities of difference cross-
sections of graphite.

In looking up the matter of heat
insulating material we found that
there was material of high heat in-
sulating properties on the market
manufactured by the Kieselguhr
Company of America, New York,
N. Y. This material, known as
¢Sil-o-cel’”’ is of extremely cellular
nature, being a mineral product of
highly siliceous composition and of
very light weight. It is composed of
numerous hollow cells and has a
thermal insulating power about
equal to that of cork or from ten to
twelve times the insulating power of
ordinary fire brick. Being almost
pure silicia its melting point is high,
2930°F.., as reported by the Bureau
of Standards, and can be subjected
to high temperatures without fear of
alteration. These insulating bricks
cost but little more than fire brick.

Construction of Furnace

The method of building up the
furnace was as follows:

A wooden base was made by nail-
ing a board to three cross pieces as
shown in Fig. 2. Side and end
strips were attached to the bottom
board to enclose the foundation
layer of the heat insulating mate-
rial. This foundation layer consist-
ed of a slab of ‘‘Sil-ocel,”” 214
inches thick, and was fitted to the
enclosing strips. The outer muffle
was then cemented on two inner
sides with Crystalon cement to a
depth of 14-inch for the whole
length of the muffle as shown. The
front and rear carbon electrodes
were then shaped according to the
sizes given in the engraving. The
rear electrode was inserted in the
hole in the closed end of the outer



muffle, the head of the electrode be-
ing on the inside of the muffle as

shown. The outer muffle was
then placed on end and filled to
a depth of 1 inch with granulated

to give a finish. Small brass ter-
minal plates were screwed to the
front and rear end of the bottom
board, as shown in the engraving.
Two lengths of No. 4 copper wire

carbon. The smaller muffle was were brought up from the front ter-
71.. for o.'....ga.'..g Hegd g/.
EERRE LT EED SEEEE R s
: ' .
Le———— 24" > 7%
1 \ '-“
' * . ' - S5
) Hoop S el . A
f T 52 Tuck H o
' ' 2 :
: :
H 1
] . 4
— 2% 1
Y A y N
(23
T 1k
o] 2
- ., ¥
1%
. » [€3pe N o2
|2 R
© -

e |
i

ELecTriCc FURNACE

Scale 1:6°

FIG. 6—THE HOOD FOR THE FURNACE SHOWING DIMENTIONS AND
FITTINGS

then set centrally inside the outer
muffle and the annular space be-
tween the two muffles was filled with
granulated ecarbon. Four small
blocks of carbon, 1 inch high, were
inserted between the two muffles to
act as a support for the inner muffle
when in the horizontal position. The
front electrode just fitting and clos-
ing this annular space was then in-
serted. The muffles were then placed
centrally on the ‘‘Sil-o-cel’’ founda-
tion and slabs of ‘‘Sil-o-cel’’ were
built up around them. The top of
the outer muffle was then covered
with a slab similar to the one used as
the bottom foundation. An open-
ing for the door and four holes for
the front terminal plugs were cut in
the front slab of ‘‘Sil-o-cel’’, as
shown. Two wooden strips were at-
tached to the front end, each carry-
ing two brass springs which pressed
the four terminal plugs against the
front electrode. The ‘‘Sil-o-cel’’slabs
were firmly held in position against
the outer muffle by binding them
with wire passing through eyelets
screwed into these front wooden up-
rights and into the side strips on the
base board. The whole exterior was
then coated to a depth of about
84-inch with magnesia steam-pipe
covering which was smoothed down

minal plate to the brass springs, as
shown. The wires were soldered to
the terminal plate and also to the
springs under the retaining clamp.
A clamp, made of two copper strips,
was formed to fit the projecting end
of the rear electrode. The two screws
which served to clamp the strips to
the electrode also served to securely
hold fast the ends of two lengths of
No. 4 copper wire between the
clamps. The other ends of these two
lengths of copper wire were soldered
to the rear terminal plate. The fur-
nace was then complete.

Furnace Test for Transformer Design

The furnace was removed to the
Electrical Engineering Laboratory
where any range of current and vol-
tage could be obtained. To obtain
the low voltage necessary, we used
several water barrel resistances in
series with a 110-volt direct current
line. The current was not allowed
to exceed 25 amperes for about three
hours in order to thoroughly dry out
the furnace. The following day we
started with the furnace cold and
set the voltage between the terminals
arbitrarily at 35 volts. This voltage
sent 29 amperes through the fur-
nace, using 1015 watts to start the
furnace. As the carbon heated up
the resistance dropped. We there-
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fore kept the voltage constant and
allowed the current to increase. The
current was allowed to increase to
82 amperes with this voltage. Then
the voltage was dropped in order to
keep the current around this value.
After a run of about 214 hours, the
temperature of the furnace was fully
up to 2200°F. and the final current
was 90 amperes and the voltage was
25 volts as shown in table No. 1.
this test gave us the data for the
design of the transformer.

Time Volts Amperes Ohms.
9.40 85 29 1.20
9.45 85 85.5 .98
9.475 35 38.5 91
9.50 35 43 82
9.525 35 48.5 72
9.55 85 55.5 63
10.00 35 65 54
10.20 35 82 43
10.40 31 89 35
11.00 28.5 90 33
11.30 27 83.5 33
11.40 25.5 91 .28
12.00 25.5 93 .28
12.10 90 .28

1]
. TABLE NO. 1.
Furmace Test for Transformer Design.

‘Transformer

The requirements for the trans-
former were therefore set at a
maximum of 35 volts and 100 am-
peres, to be delivered from the sec-
ondary. A 220-volt line was obtain-
able in the heat treatment room and
this was used as the basis for the
primary winding. Since the voltage
must be reduced at high tempera-
tures as seen in the table, it was de-
cided to obtain this reduction by
subdividing the secondary into a
number of sections, taps from which
were to give the required voltage
range. This method was used in-
stead of having a resistance in series
with the furnace with the conse-
quent loss in power.

FIG. 7—THE TRANSFORMER AND ITS
FITTINGS

The construction of the trans-
former is of the core type, the wind-
ings being divided into two sections.
The core was made up of special
transformer iron stampings, .015-
inch thick, varnished on one side.
These were rectangular in shape and
were of two sizes, 414 by 2 inches
and 6 by 2 inches, respectively.
Sufficient stampings were obtained



to make two piles of each size, 3
inches high when compressed. These
stampings were obtained at the W. &
S. Mfg. Co., 9 Hunt St., Worcester,
Mass. The longer sizes were first
built up with the alternating ends

FIG. 8.— THE OVERLOAD ALARM AS
ATTACHED TO THE TRANSFORMER

overlapping 2 inches until two piles
three inches high when compressed
were built up. Each pile was tight-
ly clamped and wrapped with two
layers of tape and then with two
layers of brown paper, painted well
with shellac. These made up the two
long legs of the core. Four fiber
heads were cut from 14-inch sheet to
the dimensions shown in Fig. 4. Two
of these heads were placed on each
of the assembled legs, 614 inches
apart, as shown. In order to wind
the wire on the two legs, wooden end
blocks were constructed which fitted
over the projecting ends of the legs
and were screwed to the fiber heads.
The blocks were centered so that the
legs could be wound in a lathe.
Three layers of No. 10 D. C. C. mag-
net wire with 57 turns to each layer,
were wound on each leg. This re-
quired ten pounds of wire. As the
wire was wound it was constantly
tested with a voltmeter to see that
there was perfect insulation. To in-
sure tight winding, the wire was
drawn from the spool over a reel
with sufficient turns on the reel to
prevent slipping. The reel was sup-
ported on the bench back of the
lathe by two wooden uprights.
Variable friction on the reel was
obtained by a wood clamp across the
top of the two uprights. These wind-
ings were each wrapped with two
layers of brown paper painted well
with shellac. This constitutes the
primary winding of the trans-
former.

The secondary consists of two lay-
ers of No. 4 B. & S. D. C. C. magnet
wire wound double, that is, the ends
of the two wires are securely solder-
ed together and wound side by side,
as if it were a single wire. One wire
of No. 1 gage could be used in place
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of the No. 4 wires, but the difficulty
in winding warranted the use of two
conductors in parallel. There are 28
single turns or 14 double turns to
the layer. One-half of the total 56
turns was wound on each leg. This
required 16 pounds of No. 4 wire.
The conductors were tapped from
the 14th, 28th, 42nd, 45th, 49th, and
52nd turns of the secondary wind-
ing. Taps were made by inserting
copper strips, 114 inches square by
1-16-inch thick, between the two
parallel conductors. The conductors
were then bound tightly together
with fine copper wire on both sides
of the strips and the whole joint
soldered and covered with tape.

‘When the second winding was
finished, the two legs were set so that
the windings encircled the core in
the same direction. The short iron
stampings were slipped into the
spaces between the ends of the long
iron stampings which formed the
two legs. This completed the mag-
netic circuit of the core, and the
whole thing was carefully squared
up. Two clamps, as shown in the
engraving, were made to hold the
end strips tightly together.

The transformer was enclosed in .

a box lined with galvanized sheet
iron, as shown in Fig 3, and filled
with transformer oil. The two prim-
ary windings were connected in
series in such a way as to produce a
magnetic circuit through the core in
the same direction. The two sec-
ondary windings were connected in
series in the same manner. The cover
of the box was used as the switch-
board and is shown in Fig. 5. The
diagram of transformer connections
shows the method of connecting the
taps and terminals of the windings
to the switchboard. Two 100 ampere
single pole switch knives and the
clipswere mounted on the cover.
Each knife was so mounted that it
could be swiveled around to four
clips, as shown. The advantage of
this method of connecting the taps

FIG. o—~THE FURNACE FROM THE
FRONT
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is that it is possible to obtain 16
changes of voltage from 0 to 36 by
214 volts. Thus the very low tem-
peratures in the furnace can also be
maintained as well as the very high
temperatures.

The connection between the switch
knives and the secondary binding
posts is made up of a sufficient num-
ber of strands of very fine copper
wire to carry the current. This
makes a very flexible confiection.

The furnace and transformer were
installed in the heat treatment room
on a wooden stand. A Thompson
ammeter was used to measure the
primary current and a wattmeter to
measure the input. A Thompson
ammeter, connected to a series trans-
former, was used to measure the very
high current flowing in the second-
ary winding. A thermometer was
placed in the oil bath of the trans-
former to measure the temperature
rise of the oil.

FIG. 10—~THE FURNACE HOOD,

TRANSFORMER AT LEFT

The first test of the furnace lasted

2 hours and 10 minutes, and was

just sufficient to raise the tempera-

ture to 2200°F. The data for this
test are shown in table No. 2.

Transf. Wattmeter Prim. S8ec. Furnace

Time Temp. Input Amperes Amperes Temp.
11.10 22.5°C 1.3KW 6.2 25 0°F
11.20 23.0 1.2 8.8 30

1130 24.2 1.8 8.2 50

11.40 26.0 2.2 10.4 62 1100
11.50 27.5 2.8 12.0 78 1335
12.00 31.0 3.0 13.9 90 1400
12,10 34.0 2.7 11.4 85 1500
12.20 358 2.4 11.83 85 1700
12.30 38.5 2.4 11.5 87.5 1750
12.40 40.6 2.5 12.1 91 1825
12.50 43.0 2.6 12.6 95 1800
1.00 45.8 2.2 13.2 99 2000
1.10 48.2 2.8 13.6 102.5 2100
1.20 515 2.8 13.6  102.5 2200

TABLE NO. 2.

First Eest of the Furnace.
Conclusions from First Test

As the temperature of the furnace
arose above 2000°F., we noticed a
small blue flame at the mouth of the
furnace, showing that the carbon
was slowly combining with the air.
This showed that some depreciation
of the carbon was going on which
we wanted to avoid as far as pos-
sible. We, therefore, decided to
build an air-tight sheet metal hood
(Fig. 6) to enclose the whole fur-




nace, air tight except for a hole in
front for the insertion of the pyro-
meter and allowance for the escape
of the expanding gases.

Two features are of particular in-
terest here. The soldered joints of
the hood are exposed only to the
outside air, which prevents the sol-
der from melting on account of high
temperatures under the hood. The
flanges resulting from this method
of soldering make the construction
rigid. The second feature is that
the hood can be raised and lowered
over the furnace and which in the
lowered position is oil sealed to the
base. This can be seen in the line
engravings and the photographs.

The next thing we noticed was
that the projecting end of the rear
electrode was slowly deteriorating
due to the action of the air on it,
and also that considerable heat was
last here. To obviate this difficulty
we constructed a small tin shell to
to cover the electrode and filled
in around the electrode with mag-
nesium oxide. This is shown clearly
at (' in Wioe 2. Thig is an added

FIG. 11.—COMPLETE INSTALLATION—
TRANSFORMER AND FURNACE

protection to the electrode beside
the hood.

We noticed that the front termi-
nal plugs were deteriorating but
only when the hood was left off the
furnace for a considerable length of
time. To obviate this- difficulty we
determined to reduce the heat in the
plug by decreasing its resistance:
The outer ends of the terminal plugs
were, therefore, fitted into brass
shells as shown in Fig. 2.

We noticed also that when 300

amperes were flowing through the
furnace at the highest voltage, the
primary current never exceeded 18
amperes. Two 20 ampers fuses were
therefore placed on the transformer
box between the 200-volt line and
the primary winding.

In order to avoid the use of any
instrument, we designed an over-
load alarm (see Figs. 8 and 12) and
placed it in series with the secon-
dary winding of the transformer.

The alarm device consists of a sole-
noid and laminated iron plunger.
When the current reaches 100 am-
peres in the secondary, the plunger
is drawn up into a solenoid com-
pleting the circuit between a dry
cell battery and an electric bell on
the same principle as the electric
push button.

With these improvements we ob-
tained a temperature of 2200°F. in
134 hours. The temperature rise of
the transformer bath was 25°C. The
standardization rules of the Ameri-
can Institute of Electrical Engin-
eers require that the temperature
rise of the transformer bath shall
not exceed 50° Centigrade.

Time amperes Temp.°F Temp.°C
9.35 50 0 22
9.45 70 1050 235

10.00 85 1150 28

10.15 100 1628 83

10.30 100 1850 39

10.45 100 19756 43
1.00 100 2100 47

11.10 23200 49

100
TABLE NO. 3
Time required for starting

General Conclusion

The tests of the furnace showed
it to very satisfactory for the heat
range desired. The temperature
throughout the furnace was uni-
form and very steady. The furnace
was actually used to harden 25 high
speed steel tools. The prevention of
the formation of the oxide on the
surface of the tools, which was an
object aimed at in the design of the
furnace, was accomplished. The at-
mosphere in the furnace, if not nat-
tural, is slightly reducing.

Another advantageous feature is
that the time required to bring up
to heat a set of tools, which are re-
placing a set which have just been
heated in the furnace, is very short.

‘We believe that we have obviated
the deterioration of the carbon to
a great extent, and that the fur-
nace will last a great while without
the necessity of any repairs.

In the design of the furnace we
have not considered the factors of
abuse that would be met in com-
mercial practice. The furnace as it
now stands is only a laboratory fur-
nace and must be handled care-
fully.

In looking back over the work,
we see opportunities for improve-
ment in the design. Whereas a con-
trivance may be designed to reduce
repairs to a minimum, nevertheless,
these will eventually be necessary,
and the design should make possible
quick and easy repairs. The sug-
gestions for improvements that we
would make would be almost en-
tirely along this line. As the fur

nace now stands, in order to replace.
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FIG. 12.—THE OVERLOAD ALARM AND
HOW IT WAS MADE

the granulated carbon or the elec-
trodes, the two front wooden up-
rights must be unscrewed at the
base and swung back. The front slab
of insulating material must then be
removed, before access is obtained
to the front electrode and the gran-
ulated carbon. The worst repair
would be a repair of the rear elec-
trode which would require the re-
moval of the front electrode, the
granulated carbon and the inside
muffle. Attention to these considera-
tions in the design of another fur-
nace would reduce the time requir-
ed for repairs considerably. Outside
of the question of repairs, our next
suggestion would be the replacing
of all woodwork by metal, due care
being taken to have all electrical
connections well insulated. Besides
giving longer life to the furnace
this would prevent fire dangers.

Under the maximum working
conditions of 2200°F. the power
consumption was 3 K. W. This
makes the cost of running just about
the same as the gas furnaces now in
use at the Worcester Polytechnic
Institute.

Some Suggestions for Dis-

contented Partners
ELtox J. BUCKLEY

The following, which comes to me
from Chicago, has a familiar sound:

Mr. A, senior member of a firm,
owns two-thirds of the business. Mr.
B, junior member, owns one-third.
Mr. B gets one-third of the profits
and does most of the work. He has
become dissatisfied and wishes to
sell out. He has not sufficient money
to buy Mr. A’s interest, and Mr. A
will not buy him out, for he needs
him and his influence in the




business. Now, the question is, if Mr.
B finds a buyer for his one-third in-
terest, can Mr. A refuse to acecept
the buyer as a partner, thus com-
pelling Mr. B to retain his interest
in the business?

All over this broad land there are
partnerships in precisely this situ-
ation. In fact, dissatisfaction be-
tween or among partners, over the
feeling that one is doing more work
than the other, or getting more
money, is one of the chief drawbacks
of partnership. My observation is
that very rarely indeed do you find
a combination of two partners—it
is even rarer, I believe, with two
partners than with more—which is
so well matched that each member
of it is satisfied with everything that
the other does.

I have always advised men who
came to me wanting to form a part-
nership, that this was the rock on
which very many firms split, and
that if such a situation arose, they
would not find it as easy to get apart
as it had been to get together.

I can answer this inquiry and dis-
cuss some generally interesting
phases of partnership law at the
same time.

This correspondent does not tell
me what sort of a partnership agree-
ment these people have. It may be
merely a verbal understanding to
yoke up together on certain terms,
not for any particular period. Or it
may be a formal written agreement,
as it should be, for a definite period.

If it is an informal partnership
not for any specific period, either
partner can withdraw from it any
time he likes, merely by giving no-
tice to his fellow partner. Some
States (Arkansas and Louisiana)
require the withdrawal to be done in
good faith, and will not permit it to
be dore at what is obviously so in-
convenient a time as to intentionally
embarrass the firm. But in most
States it can be done on reasonable
notice at any time.

Of course a partner who withdrew
in this way could expect to sell his
interest. He would usually offer it
to his fellow partners first, and if
they refused, then to some outsider.
The law will permit him to sell his
interest to an outsider without re-
striction—but it will not admit his
buyer to a partnership in the firm
without the remaining partners’
consent. In other words, the law
will not force a partner on anybody.
It will not create a partnership with-
out both partners’ consent. So that
in the above case A can refuse to
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accept B’s buyer as his partner, and
this will usually block the sale, but
not always. For the outsider who
buys the outgoing partner’s interest
can always demand an accounting
from the remaining partner, and
this usually winds the firm up. If
the remaining partner doesn’t want
it wound up, he will sometimes ac-
cept the new partner in order to
avoid that.

All that a man gets who buys a
partner’s share in a business—if
that share is one-half, say—is the
right to one-half the firm’s assets af-
ter all its obligations are paid. He
doesn’t get a share in a going busi-
ness at all. The accounting which
he can ask for is for the purpose of
ascertaining the net assets and giv-
ing him his share.

Of course if the remaining partner
accepts the buyer as his partner,
there is no accounting, and the busi-
ness goes on as before.

If the partnership agreement is
formal and written, and is for one
year, say, either partner must wait
until the year is out before he can
withdraw, unless he wants to incur a
damage suit for breach of contract.
In Pennsylvania, Utah, West Vir-
ginia, Connecticut, Iowa and New
Jersey, the law will hardly permit a
partner to withdraw until the year
is out. In other States he can do it,
subject to the risk of suit for dam-
ages. The partner, under such an
agreement, can sell his interest, just
as a partner can under the other
kind of an agreement, subject to the
same legal restrictions.

The way to get an accounting in
such a case is to go into court, either
in an equity proceeding or in a com-
mon law accounting proceeding, and
set forth that the partnership hav-
ing been dissolved by the sale of one
partner’s interest to a third party,
which third party has been refused
admission to the firm by the remain-
ing partner, accounting is demand-
ed by the buyer of the outgoing in-
terest.

I think I neglected to say that the
sale of one partner’s interest to an
outsider automatically dissolves the
firm.

How could B have avoided this
situation in the beginning? Of
course he could have done it by hav-
ing a written agreement with A,
binding either party, if the other
withdraw and sold his interest, to
accept the latter’s buyer as a substi-
tute. Usually neither partner likes
this in the agreement, as it is almost
too much to expect. Or the agree-
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ment could bind each of the part-
ners to buy the other’s interest in
case of withdrawal. Outside of these
or some modification of them, there
is no way in which such a situation
could be avoided. It is one of the
risks of partnership.
(Copyright, by Elton J. Buckley.)

Horseshoe v
Shoeing the Ankle Hitter

E. W. P.

Ankle hitting is the commonest
phase of interfering in front. It con-
gists in the animal striking the inside
of the fetlock, or ankle with the in-
side of the shoe or hoof of the oppo-
site foot, resulting in more or less
injury to the fetlock, according to
the severity of the case. In some, the
friction merely rubs off the hair, in
others the blow struck is so severe as
to cause considerable swelling and
lameness and sometimes permanent
injury to the joint. And it should be
remembered that any enlargement of
the joint increases the difficulty of
the foot passing wiithout striking
the enlarged ankle.

There may be a combination of
causes working together to produce

FIG. 1.—THE TOE-WIDE POSITION
WHICH CAUSES THE HORSE TO
HIT HIS ANKLES

interfering, but the predisposing
cause is invariably defective confor-
mation of the limbs. And as the
toe-wide position shown in Fig. 1,
is by far the commonest defect of
the front legs, we will deal with
that defect only in this article.
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In the toe-wide horse the legs
are not set square on the body ; the
whole limb may be twisted from the
elbow down, or perhaps the cannon
bone and pastern only are affected.
Sometimes the leg only is toe-wide,
while its fellow sets square on the
body. Of course there are many other
defects in the conformation of the
fore legs which cause interfering,
but we can only deal with one in a
short article, so we will stick to the
toe-wide position, of which Fig. 1
(being drawn from life) is an excel-
lent example.

The knee of the horse is a true
hinge joint; if the limbs are set on
square to the body, the toe, when
the knee is bent, will point to the
hind leg on the same side, but if the
fore legs are inclined outwards—

Y

FIG. 2—~THE GROUND SURFACE OF
THE FOOT

toe-wide—then the toe of the front
foot, when the knee bends, points to
the hind leg on the opposite side;
in other words, the feet of the true
conformation move over a straight
line, while the toe-wide horse de-
scribes a semi-circle to the inside. If
you wish to demonstrate the me-
chanism of this proposition, take two
pieces of wood about 18 inches long
by four inches wide; hinge them
together with a common strap hinge;
take this and stand in front of a
horse; hold your pieces of wood in
front of one front leg and square
to the horse’s chest; now bend the
hinge to imitate the movement of the
knee and the end of the piece of
wood will point to the horse’s leg;
now place your pieces of wood at a
slight angle to the horse’s chest, so
as to represent the toe-wide position,
and you will see the end of your
piece of wood pointing across the
body, so when you realize that the
toe-wide horse raises his foot under
and across the body you will appre-
ciate the mechanical impedidiment to

clear going. Have a toe-wide horse
trotted towards you, and his char-
acteristic action will surprise you.
Moreover, when you observe how
dangerously close they travel, even
at their best, you will not be sur-
prised that they interfere.

Horses of this conformation, in a
natural state, wear the ground sur-
face of their hoofs to a peculiar
shape. If you observe them closely
you will find the inside somewhat
straight with a long inside toe, while
the outside toe and quarter will be
rolled at the ‘‘breaking-over part,”’
Fig. 2. This, then, is the proper
way to prepare the hoofs for this
conformation. Use a shoe like Fig. 3,
fit full at inside toe, but close at A,
B,—the point of contact—and roll
the shoe at the outside toe and quar-
ter, C, D. Horses of this conforma-
tion, even when in good condition
are likely to interfere; so that loss
of condition, over-work, pain in the
feet or legs from any cause will
readily make such horses interfere.
Therefore, we see that a careful
study of each case is necessary, for
you cannot cure, by shoeing, a horse
that interferes as a result of leg
weariness or pain in a foot from a
corn, or the development of a splint,
ete. If your toe-wide horse is in con-
dition, and free from pain in feet
and legs, and still interferes, you
may look to the shoeing for the
cause. The most important part of
shoeing is the preparation of the
hoofs. They must be pared to suit
the conformation of the limb. Don’t
use more iron in the shoe than is
necessary to a month’s wear. Of
course, other varieties of conforma-
tion will require various methods of
treatment, but for the toe-wide
horse, the application of these prin-
ciples will prove effectual. Use a
properly fitting boot to protect the
part, until you are sure that your
horse is going clear.

British Shoeing Smiths and
the War

From a London Correspondent

The art of horseshoeing in the
United Kingdom might very well
have fallen lower, with the advent
of mechanical traction but for the
influence of a modern survivor of
one of the medieval city guilds, that
of the Farriers, which may be con-
gratulated on the good work done
of recent years in recognising de-
fects and providing or promoting
instruction, and holding examina-
tions by appointed experts. The

British county councils have ap-
pointed instructors, or ‘‘gone
halves’’ in one if unable to afford
one each, and there has been a gen-
eral raising of the standard of shoe-
ing smiths and their work. The num-
ber of apprentices had fallen off
owing to the attractions offered by
the higher wages paid to motor me-
chanics. Better pay, less dangerous
and less laborious work, were to be
had and the youth of the country
could not be blamed for neglecting
the shoeing forge for the motor
works and the garage.Then came the
war, and a sudden and unprecedent-
ed demand for shoeing smiths such
as was never known before, despite
motor traction and haulage by steam
and other engines. Shoeing smiths
who had been doing a ‘‘linger and

FIG. 3—THE SHOE FOR THE ANKLE
HITTER

die’’ business of their own were
promptly put on at a fair wage, and
instructors enrolled who could teach
handy men to apply their knowl-
edge of iron work to the subject of
horse shoeing.

Classes were formed and pupils
taught the structure of the foot,
many hoofs and bones and fresh
specimens being shown, and the
parts described, with an avoidance
of technical language, which might
confuse. The men thus acquired a
groundwork of anatomy of incalcul-
able value and such as the average
apprentice does not get, unless by
his own zeal he has picked it up
or had the opportunity of attending
County Council classes. The urgency
of the matter was such at the be-
ginning of the war that all prece-
dents were set aside, and the work
of cold shoeing was given pre-emi-
nence. Not from bar iron did they
learn at first to ‘‘turn’’ a shoe, but
received ready-made ones of various
sizes and patterns, and proceeded
at once to learn the art of putting
them on. The term ‘‘cold’’ shoeing



is a little misleading, as the shoes
are not put on cold, although such
a thing is possible under war con-
ditions. The selection of a shoe that
will fit the foot, and not the cutting
and rasping away of a foot to make
it fit the shoe, is what is taught, and
when selected the shoe is heated
and fitted or pressed against the
hoof in the usual way to show where
it is in fair contact and where not,
then the minimum amount of
‘‘kunife’’ is necessary to ‘‘seat’’ the
shoe. Particular attention is given
to the clenching of the nails, which
must hbe done in a serviceable man-
ner, but not necessarily with the

THE SHOP DOORWAY REPRESENTS A
HORSE SHOE

finish that is expected in the case of
a gentleman’s hunter in a fashion-
able country. The loss of a shoe
" in warfare is a very serious matter,
as the old saw reminds us. Clenches
which stick up may cause damage,
and the happy medium is sought
between these extremes. :

Relays of “‘cold shoers’’ have
been passed out from the various
camps after a practical examination
by a board of experts, while a high-
er class of farriers have been put to
fair tests before giving them the
more responsible positions.

After the war a large proportion
of these men will have had good
practice in horse-shoeing, and make
most valuable colonists and settlers,
and a residum will go back to the
towns and villages with a more in-
telligent interest in their work, and
capable of engaging in other kinds
of construction where smithing is
needed. These men will have had
the advantage of association with
others more advanced, and been in-
spired with ambition to succeed in
their craft. This must be all to the

good. Many have had opportunities
of attending a course of instruction
which has embraced the manage-
ment of diseased or abnormal feet,
and having been taught the rough
outlines of anatomy and seen side-
bones and ringbones boiled out as
well as actually shoeing the sub-
Jjects of such defects, will bring to
bear an amount of intelligence and
interest as will greatly benefit the
farmers and other horsekeepers who
employ them. Many village minds
will have been enlarged and the
men will take wider views of life
and work and be better citizens as
well as better craftsmen. The far-
rier’s skill has not yet met with its
due reward, either in pay or appre-
ciation hitherto save by the few
horse owners who know the practi-
cal difficulties and are willing to
pay for more frequent shoeing and
for special attention to feet diseased
and abnormal. Take the matter of
corns, for instance! The uninstruct-
ed owner takes for granted that
their presence is the fault of the
shoeing smith, while it is usually his
own, for attempting false economy
in making shoes last too long. The
reduction in the number of carriage
horses and hacks, whereby the far-
rier earned much of his income,
must be expected, but the British
farmer will need the smith as much
as ever, and it is ‘‘up to him’’ to
try to make it worth while for the
village blacksmith to stay in the vil-
lage, and not take his skill to other
branches of iron work, or to new
countries where he may hope to get
full value for his services

Thoughts on Timely Topics
Caustic Censure and Cheery Comment
By THORNTON

TALKING ABOUT THE HORRORS OF
WAR makes a person realize that it is
purty serious business. But I'm
wondering right now if the folks
that usually exclaim and wonder
over the casualities in the trenches
on the battlefields and behind the
guns, ever give a thought to the
dangers of life behind the anvil.

You can talk about ‘‘Big Lizzies’’

and ‘‘Jack Johnsons,’”’ as some of

the big guns over across the pond
are called and about the damage
they inflict, but let me tell you right
now that the bombardment in a
smith shop where they occasionally
lose sight of the Safety First idea
has the little battlefield engagement
lashed to post. Take that case of
Bill Hawkins for example. Bill was

working at his anvil contented as
you please, fitting up a set of shoes
for Rol. Johnson’s mare. His man,
‘Wilson, and his helper were cutting
rivets on a tank which Abner Bruno
wanted fixed. Well Bill told his
boys that Ab. was wanting that tank
by afternoon and he told ’em ‘to
hustle, and hustle they did. They
were in such a hurry that they
didn’t take time to put up the rivet
shicid and when they carried Bill
home the Doc. found him wounded
in the calf, thigh, the upper arm and
two gashes on his head.

Then take that accident over to

L. M. MESSERSMITH IN THE DOOR
WAY OF HIS IDAHO SHOP

the M. B. X. and Y. shops at Rail-
roadtown. The men had that great
big hammer going—they call it ‘‘Big
Bill”’—and were knocking out some
big pieces for some of those new
triple-X engine frames. There were
about two hundred men working in
the shops and had been for some
weeks. Well, young Doty Brasher
had the levers of the hammer. Back
of him, about four or five feet, they
put in a new fire where Arch Mills
and his helper were at work. Well,
Arch had just taken a big gob of
bristling, white stock out of his
forge when the crane handlers serv-
ing the big hammer placed a newly
heated billet under the drop. Arch
and his man fell to work on their
piece just as young Brasher was
about to bring his drop down to
locate the work when a big spark
from Arch’s piece hit Brasher back
of the ear. Brasher was so over-
come by the pain that he fell against
his levers and the drop came down
on that piece of sizzling white hot
metal and scattered destruction to



practically every corner of the shop.
I'll tell you, cold steel isn’t in it
with the close range shooting of
white hot metal.

Then there’s Tim O’Connell over
Middlebrook way, I understand he’s
hobbling around with a crutch and
cane because that big gray of Joe
Larner’s stepped on his foot. And
Will Foster, of the International,
tells me that a number of the boys
on his route are laid up too. There’s
Royal Eggleston over at Mill’s shop
—he was walking past the saw bench
with a keg of shoes from the stock
room when he slipped on the smooth
floor. When they picked up what
was left of him they found several
fingers missing, his right ear partly
chewed off and a face that may pos-
gibly return to some recognizable
shape with age. And there’s Luke
Humphrey—of course he didn’t have
no reason for puttering around in
Hob. Ransom’s shop. He had his
horses in for a set all around. And
while waiting, he got fussing around
in the back end of the shop. Well,
Lew. Norman, one of Hob’s. men,
was grinding a plowshare and was
hustling to get through when the
emery wheel let go. Of course, Luke
happened to be right in line of one
of the pieces. When the doctor
examined him, the Doc. said that if
Luke hadn’t been a six-footer they’d
had to call the undertaker instead of
a doctor. As it was Luke was laid
up for about three weeks with a
gashed shoulder and chest.

I tell you, you can’t be too care-
ful these days. Shields and protec-
tors more than pay for themselves in
arms, eyes and limbs saved. It is far,
far better to install emery wheel
shields and other safety-first devices
than to be continually jumping to-
ward the phone to ask the doctor to
sort out the anatomy of some poor
soul who has been caught in the web
of a smith shop accident.

HorsesHOE PircHING, I notice by
the papers, is getting pretty popu-
lar. Cities and towns all over the
country are taking it up and the out-
look points to a popularity for the
good, old, back-lot, sport second only
to baseball. And who knows but
what the pitching of the metal cres-
cents may not develop a Ty Cobb or
a Walter Johnson just as the pitch-
ing of the sphere has. And it is not
difficult to expand the imagination
to the point of the horse footwear
game taking on national propor-
tions, with city, state, inter-state, na-
tional and international leagues,—
with grandstands, fields, pennants
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and baseball—I mean horseshoe ex-
tras. And the yells of ‘‘glass arm’’
‘““bone head,’”’ ‘‘ivory dome’’ and
‘‘take-him-out’’ will be replaced by
‘“‘iron bean,’”’ ‘‘steel wing,’”’ brass
top’’ and ‘‘rap him on the anvil.”’

And may not this bring the forger
of horseshoes again back to his own !
Surely, an increased call for the
crescent-shaped metals will be felt
and who other than the professional
practical horseshoer can supply the
properly shaped and properly
weighed equipment? If there isn’t
a horseshoe pitching club in your
town, why not start one? A horse-
shoer for president would be a rea-
sonable requirement in the constitu-
tion and by-laws.

00000 R

The Smith in
The Daily News

0 0

0dd Mention of Anvil Ringers and Knights
of the Forge in the News of the Day.

Child Killed by Smith’s Tongs

A remarkable accident occurred in Den-
nis Street, Waverley, N. S. W., as a re-
sult of which a six-months-old infant, was
killed. The mother of the child was walk-
ing along Dennis Street with the child in
her arms. When opposite a blacksmith’s
shop a pair of tongs shot over the fence
and struck the baby on the head. A man
had thrown the tongs in the direction of
a horse in the smithy. They hit the horse,
but rebounded and flew over the fence to
the footpath, striking the child. The little
one was removed to a hospital and died
the same night.

An outcome of the accident was the ar-
rest of Michael Trevor, a blacksmith, At
an inquest held on July 12th evidence was
given to the effect that Trevor threw the
tongs at a restless horse. A verdict of
accidental death was returned.

Smith Hurls Barrel Through Window

A Bridgeport (Conn.) blacksmith, feel-
ing somewhat peeved after a fight in a
wet goods emporium, picked up a beer
keg and hurled it through the window. As
he agreed to pay for the window he was
not arrested.

Wants Anvil as Monument

An Alton blacksmith recently died and
requested that his anvil be used as a
monument to mark his last resting place.

Strong Smith Helps Lazy Man

Hugo Sellger, a blacksmith and wheel-
wright, picked up & medium-sized man and
tossed him over a front yard fence. Mr.
Sellger is noted for his large arms and
powerful chest.

The young man who went through the
unusual experience of being tossed over a
fence, was first seated at the curb.

“Why don’t you keep out of the sun
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and get a seat in a shady place?” sug-
gested Mr. Sellger to the man at the curb.

“Too much trouble,” replied the one

“Well, then here’s a lift,” remarked Mr.

seated.
Sellger as he proceeded to pick up the
person bodily, one arm under the knees
and the other around the back and
shoulders.

“Now, over the fence we go,” said Mr
Sellger as he gave the man he was carry-
ing a toss up in the air.

The man cleared the fence easily and
landed on the lawn. He was too surprsied
to argue.

Aurora Shoers Raise Prices

Aurora (111.) horseshoers have issued the
following list of prices:

For common shoes, 4 new shoes, $2.50
and up; 4 new shoes, size No. 7, long heel,
and No. 8, $3; 4 shoes reset, $1.50 and up;
4 new steel plugs, $3; bar shoes up to No.
6, each $1; bar shoes No. 6, up, each $1.25;
bar shoes reset, each 50 cents; No. 0 to
No. 6, per pair, $2.560; No. 6 and up, per
pair, $3; Never-slip shoes, No. 0 to No. 6,
per set, $3; No. 6 and up, $3.50; never-
slip shoes reset, $1.50 and 5 cents each for
calks; never-slip calks put in on foot, 10
cents each; drive calk shoes, No. 0 to No.
7, per set, $3; No. 7 and No. 8 each $1;
drive calk shoes recalked, per set, $1.25 or
8 cents each per calk; leather packs, 25
cents each.

Original Remington Anvi

The original anvil used by Remington in
making his first gun was exhibited in
Ilion, N. Y., during the centennial. The
anvil is the property of Supervisor William
Bliss of the town of Columbia. The anvil
was purchased by his grandfather, Joseph
Bliss, at the time Remington moved from
the old forge to Ilion in 1828, and has been
in the Bliss family ever since. It was
owned by Jabez Bliss, father of Super-
visor Bliss, for many years. The anvil,
which is very much like the present day
model, is well preserved and is a valu-
able relic.

Wagon Gone—Blacksmith Sued

Because the wagon that he sent to a
Rochester blacksmith disappeared from the
blacksmith’s premises, the owner of the
wagon started an action to recover $100—
the value of the vehicle.

The owner says that he sent his wagon
to the blacksmith shop for repairs. A
week later he asked the smith for the
wagon and the blacksmith replied the
vehicle had been stolen. Thereupon the
owner sought to have the smith pay for
the wagon, because the blacksmith is al-
leged not to have exercised proper care in
watching the plaintifi’s property. The
smith says he is not responsible for the
wagon. He says he exercised as much
caution in watching the vehicle as is cus-
tomary in the trade.

Hot Metal Causes Blood Poisoning

P. W. Lattrell is the victim of an un-
usually quick attack of blood poisoning.
Tuesday morning while welding, a splinter
of red hot metal struck him in the hand,
sinking quite deeply into the flesh. Wed-
nesday morning his hand was swollen and
it was declared to be blood poisoning. The
hand was found to be badly infected and
Mr. Lattrell is said to be in danger of
losing his hand
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Fall—The Blacksmith’s

Season
W. 0. B.

There’s a lot of satisfaction
For the blacksmith in the fall;
‘When the nights begin to lengthen
And he heeds the fireside’s call.
When the fields are brown and yellow
And the creps are rolling in,
Then the farmer’s purse and barn loft
Fatten out where they were thin.

When the winding road thro’ township
Over hill and dale and glade,
Is wind swept, drear and cheerless;
And with swirling leaves o’erlaid,
When the wind of fall is whistling
’Round the smithy day and night,
Then the farmer’s purse is fatter
And he’ll give the smith his mite.

Storms will follow fall aplenty,
There’ll be snow and ice galore;
And the cold will find the marrow
Of the smith through crack and door.
He will shiver as with palsy,
And he’ll beat his arms about;
But—the farmer’s got real money,
So the smith will smile and shout.

Yes, the blacksmith loves the fall time,—
Though the days do shorten so,
And the fields are thin and barren
Where the crops of commerce grow.
Yet he loves this time and season
As he loves his anvil’s din,
For it’s then he counts real money
As the farmer’s coin rolls in.

welds

Lean collections will never make the
purse fat. .

Let us know what you think of this,
the first number of Volume Sixteen.

It is not a good plan to suppose that
over-head is something to be overlooked.

Tighten up on loses and expenses, gnd
thus fatten profits without padding selling
cost.

Quality is the best partmer that price
can have, and the two make a pair that
cannot be beaten as business builders.

The Pink Buffalo Stamps are still work-
ing. If your supply is low, ask for a herd
of Buffaloes. Now! Don’t fail to use
them freely.

Try it and see how much brighter and
more cheerful the shop can be made. White-
washed walls will lighten labors during
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the closed door season.

The less work, the greater the propor-
tion of overhead each job must carry.
Remember this when you are tempted to
take a job at a cut price “just to keep
busy.”

Apply the same reasoning to business
and then work accordingly. It is easier
to keep a horse in good condition than
to build him up after he has lost his
strength.

Did you ever look upon your scrap pile
as an indicator? It is just a8 much an
indicator on the smith shop as the steam-
gage on a boiler. What does your smith
shop indicator say?

The days of ice and snow will soon be
here. None too early right now to pre-
pare for them. Tools in readiness, winter
calks and shoes in stock, and sleigh goods
handy for emergency. Are you ready?

Binders are ready for the fifteenth
volume. They hold your copies neatly,
cleanly and compactly. Better get in
touch with our Subscriber’s Service Depart-
ment, and ask them about these binders.

When you cultivate the acquaintance of
the man who cultivates the soil, you cer-
tainly expect to do some harvesting when
he does his harvesting. A little bill
harvesting is in order right at this time.

Peter Yukobrink, blacksmith by trade,
is being sought for by his sister. Anyone
knowing his whereabouts will confer a

“great favor by writing his sister, Mary

Yukobink Earnest, Morris, N. Y.

British soldiers are said to receive about
seven and a half million letters and seven
hundred thousand parcels every week at
the front while they write some five mil-
lion letters to the “folks at home.”

“Never too early to mend” is better than
the old time worn “Never too late”—which
seems to be Tom Tardy’s guiding slogan.
It appears to be the fertilizer which keeps
holes in his shop roof growing larger and
larger.

An advertisement to an advertisement
must say something that means some-
thing. It must tell the reader something
that will mean something to him. There's
a difference in saying something in an ad-
vertising way and just simply talking.

Are you profiting on the prices you
charge for your work in these days of
advancing costs? When costs begin to
fatten pad your selling prices in propor-
tion. Don’t attempt to absorb the extra
cost in your all ready too clean profits.
Are you figuring on a working profit?

Get the reward offered for new sub-
scribers. Tell your neighbor smiths what
THE AMERICAN BLACKSMITH is doing for
you, and get them to join our big circle of
satisfied subscribers. We will make it
well worth your while. You know “Our
Journal” and what it will do for the
practical blacksmith.

Why are your customers your custom-
ers?—why do your non-customers trade
at your competitors? Can you answer
these questions? Why not find out the
why of your business if you don’t already
know? You can hardly imagine the limits
to which this information can be used,
and how it may improve and increase your
business.

Were you one of the hundreds of con-
tributors to our columns during the past
year? If not, now is a good time to make
up for lost time. Every reader of “Our
Journal” is expected to send in something
for publication at least once each year.
If you did not contribute to the volume
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just closed, send in something for publica-
tion right now. Don’t keep us waiting;
we want something from you.

During the last year blacksmith mate-
rials have increased in cost from 35 per
cent. to 40 per cent. and labor has in-
creased accordingly. The hours of labor
have been shortened so that now em-
ployes get more for an eight-hour day
than they did for a ten-hour day. Yet
some smiths still stick to the same old
prices of five years ago and wonder why
they aren’t making money.

Unless your books are accurate baro-
meters of your business you might better
save the time you are wasting on them.
Figures in books won’t keep a business out
of bankruptcy court. The real reason for
keeping book records of a business is to
show you just excatly where the business
stands in a business way. Don’t try to
jolly yourself into thinking that you are -
doing a profitable business by juggling the
figures in your business books.

Now! Today is the time to get after
the toiling son of the soil and get him to
settle. Don’t let the money he owes you
go into any more automobile equipment
without a protest. Get busy and collect.
The way to make collections good is to
make them good, and right now is the
best time to make them good. You can’t
do it by sitting in the shop and thinking
about it. Your farmer customers have
got the money now or should have it.
You cannot get what belongs to you un-
less you go after it.

The faker is still abroad in the land.
Let not your vigilance relax. The get-
rich-quick expert who is out for your coin
and for his profits—the fake subscription
solicitor — the smooth-tongued stranger
with the marvelous (?) welding or tem-
pering compound and the faker with the
magic plating solution are all birds of the
same feather. We hope that none of “Our
Folks” will help these chaps in their
search for an easy living. When one of
these fellows comes into the shop, lock
the safe and whistle for the dog.

Molasses as fuel for industrial purposes
is being produced in Hawaii and is to be
shipped to the Pacific Coast to compete
with California fuel oil. Until recently 70
per cent. to 80 per cent. of the exhausted
molasses from the Hawaiian factories was
thrown away as useless. Furnaces are now
being installed which burn this molasses,
the heat going to furnish steam for the
factory, and the ash from the molasses,
which contains 33.32 per cent. potash and
4.60 per cent. phosphoric acid, is used as
fertilizer.

A swarm of bees kept in a city office is
described in an exchange. For more than
a year a bee fancier has kept a hive in
his third-story office close by a window
and a radietor. The latter has kept the
bees warm in winter. In the side of the
window frame a slot has been cut, and as
soon as the weather permits, the bees
can be seen starting on their search for
honey. As an incentive to begin their
hunt their owner placed a row of chocolate
creams on the outside window sill. These
were soon discovered and set the bees to
humming; a little later they began their
flights up and down the business streets
and to regions far beyond. The bees visit the
flowers which decorate the office windows
and flower shops, and even discarded candy
does not escape them.Last year the honey
yield was about 50 pounds. This year the
owner hopes for 75 or 100 pounds.
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Fundamentals of Lathe

Practice
JAMES STEELMAN

In order to understand even the
simpler engine lathes, it is necessary
to know something of gears. Thus,
if the lathe is back geared, we need
to know how the gears on the cone
pulley and on the back shaft co-
operate to produce various speeds of
the spindle. More important though
for the practical working of a lathe
is a knowledge of the gearing which
controls the lead screw. Some men
run a lathe without khowing much
about speeds, but it is not the best
way. If we have screw threads to
cut, it is well to know just how the
lead screw must be controlled by
certain gears in order to get the
right movement of the carriage
carrying the tool. If we want to use
tools to advantage on the lathe, we
need to know something about the
speed of the work. A good carbon
steel tool permits us to cut ordinary
work at 30 or 40 feet per minute.
High speed steel permits us to double
the speed. If ye are going to use a
lathe intelligently, we need to know
somethmg as to how fast we are tak-
ing the chip off the work.

An ordinary gear is a spur gcar
—that is, it is a wheel with teeth
arranged on its edge. One gear is
nothing by itself—there must be a
companion gear, the teeth of the
two interlocking as they turn. When
the teeth properly interlock, the
gears are said to be in mesh. Gears
that are in mesh are on different

FIG. 1.—SUPPOSE ONE GEAR HAS 16
TEETH AND THE OTHER 32

shafts. With spur gears the shafts
must be parallel.

There are two kinds of speed
spoken of in connection with rota-
ting gears. The rotational speed is
the rate at which complete turns
are made. Thus the rotational speed
of a certain gear may be 300 revo-
lutions per minute (300 r.p.m.).
We do not care how slow or how
fast the teeth are moving through
the air: in connection with rota-
tional speed, we think of turns be-
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ing made. Rotational speed is often
spoken of as angular speed. How-
ever for some piirposes we may want
to speak of the rate at which the
teeth of a gear travel in their cir-
cular path. Thus, a tooth—or rather
the center of a tooth—may be mov-
ing at the rate of 100 feet per min-
ute. This kind of speed is called peri-
pheral speed. We may, in the case
of ‘gears, speak of this kind of speed
another way. Thus, we may say that
the teeth of a certain gear are pass-
ing a certain fixed point at the rate
of 1000 teeth per minute.

‘We come now to some important
matters. When two gears are rota-
ting in mesh, the one gear driving
the other, the peripheral speed of the
one gear is the same as the peri-
pheral speed of the other. In other
words the teeth of the one gear are
passing a given fixed point at the
same rate as the teeth of the other.
One gear may be very big and the
other very small: it makes no dif-
ference. If the teeth of the big gear
are moving along at such a rate that
20 pass a given fixed point in a sec-
ond, then 20 teeth of the little gear
will also be passing the point in a
second. In fact, it is to secure the
same peripheral speeds that gear
teeth exist and interlock. One gear
forces the other to precisely its own
peripheral speed. It is entirely dif-
ferent, however, with the rotational
speed. If one gear is larger than the
other—and this is usually the case—
then the rotational speed of the big
gear will be less than the rotational
speed of the small one. We can in
fact find out how much faster one
rotational speed is than another, if
only we know the number of teeth
in both wheels. Suppose, for examn-
ple, that one gear has 16 teeth and
the other 32. (See Fig. 1.) When
the big gear has turned around once,
32 teeth have passed a fixed point.
Since the peripheral speeds are the
same, we have at once that 32 teeth
of the smaller gear have also passed
the same point in the same time.
But the little gear hasn’t 32 teeth;
it has only half that many. Conse-
quently, it has to turn around
twice. In other words, the rotation-
al speed of the little gear is twice
the rotational speed of the big one.
If the little gear has 8 teeth, its
rotational speed would be 4 times as
great as that of the other gear. Sup-
pose the little gear had 24 teeth.

. One turn of the big gear would

mean 1 and 1/3 turns of the little
gear. Going around once, the little
gear would only bring up 24 teeth;
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but by going around one-third of
a turn further, it would have
brought up exactly enough to equal
one turn of the big one.

If we divide the number of teeth
on one gear by the number of teeth
of its companion, we shall have the
number of times the second gear
turns when the first turns once.

If this rule is thoroughly wun-
destood, there should be but little

ofAn mv/
FI¢. 2—AN EXAMPLE IN CONNEC-
TION WITH BACK GEARING

difficulty in understanding the gears
connecting the lead screw and the
spindle, and also the gears of the
back bearing.

Consider an example in connec-
tion with back gearing. See Fig. 2.
How many times as fast as the rota-
tional speed of the cone pulley will
the rotational speed of the spindle
be, if the bearing is arranged as fol-
lows ¢ The pulley gear (gear driven
by pulley) with 32 teeth meshes
with a back shaft gear with 88
teeth; the little gear on the back
shaft has 24 teeth and meshes with
a spindle gear with 96 teeth. We
divide 32 by 88 and get 4/11. This
is the number of times the back
shaft turgs with one turn of the
pulley. That is when the pulley goes
round once, the back shaft will ro-
tate 4/11 of a turn. Also we divide
24 by 96 and get 14. This is the
number of turns made by the spin-
dle to one turn of the back shaft.
That is, one turn of the back shaft
will rotate the spindle 14 turn.

The way the matter now stands is
this. When the pulley goes round
once, the back shaft goes round 4/11
of one time; and when the back
shaft goes round 4/11 times, the
spindle goes round 4/11 x 14 time.
We thus get 1/11. The final answer
is that the rotational speed of the
spindle is 1/11 as fast as the rota-
tional speed of the cone pulley.

Take a case now with the lead
screw. See Fig. 3. We will suppose
that we have on the end of the



spindle a gear with 24 teeth and
that it meshes with a gear of 32
teeth on the lead screw. How many
times as fast as the rotational speed
of the secrew will the rotational speed
of the spindle bet We divide 32 by
24 and get 1-1/3. This means that
the spindle goes around 1 1-3 times
as often as the lead screw. This is
a very practical example. As the
lead screw turns it carries the car-
riage. If the lead screw has a pitch
of 1-6-inch, then 6 turns will move
the carriage 1 inch. If the spindle
turns 1 1-3 times as fast, then these
6 turns of the screw will correspond
with the spindle turning 8 times
(6 x 1 1-3). This means that the
carriage will move at such a rate
that while it is going 1 inch to right
or left, the spindle will turn around

FIG. 3.—TAKE THE CASE OF THE
LEAD SCREW

8 times. Consequently, we have
proper arrangements for cutting a
thread having 8 turns to the inch.
Now it may very well be that the
gear on the spmdle does not mesh
with the gear on the screw; but that
a third gear has to be made to mesh
with both before the rotating spindle
will cause the screw to turn and the
carriage to move. See Fig. 4. This
intermediate gear makes no differ-
ence in the calculations. We pay
absolutely mo attention to the num-
ber of teeth it has on it. The case
is precisely the same as if the spindle
gear meshed with the screw gear
with the intermediate gear non-

existent.

[The peripheral speeds of the spindle
gear and of the intermediate gear are the
same; the peripheral speeds of the inter-
medlate gear and of the screw gear are
the same; consequently, the peripheral
speeds of the spindle gear and of the screw
gear are the same. This is no more nor
no less than what we have when these
two gears are in mesh. So, in calculating,
we may disregard the intermediate gear
entirely.]

Lathes are furnished generally
with an assortment of gears for the
spindle and screw, so that varieties
of combinations may be made. That

is, we may make changes on the

screw and changes on the spindle.
The object in view in making vari-
ous combinations is to make it pos-
sible to cut screw threads of various
leads. The lead of the lead screw is
always the same. A certain number
of turns will move the carriage one
inch. The gears can’t affect this.
The operator of the lathe should find
out the lead of the lead screw and
bear it in mind. Suppose it is 1-6
inch. Then 6 turns will move the
carriage 1 inch. If a screw thread
of 14-inch pitch is wanted, then dur-
ing the 6 turns of the lead screw the
spindle must turn 8 times. If the
screw thread wanted has 1-11 of an
inch for its pitch—that is, 11 threads
to the inch—then the spindle must
rotate 11 times during the six turns
of the lead screw. And so on. What
we have to do is to find two gears—
one for the spindle and one for the
lead screw—such that, when you
divide the number of teeth of the
lead screw gear by the number of
teeth of the spindle gear and then
multiply the result by the number
of threads per tnch of the lead screw,
you will get the number of threads
per inch that will be cut on the
work. Thus, suppose the lead screw
has a lead of 1/5 inch—that is, sup-
pose there are 5 threads to the inch.
Then suppose that the lead screw
gear has 48 teeth and the spindle
gear 40 teeth. Using our rule, we
divide 48 by 40 and get 6/5. We
then multiply this by 5 and get
finally 6. This is the number of
threads per inch that will be cut,
using the 48 and 40-tooth gears. If
we use the 56-tooth gear in the lead
screw and a 20-gear in the spindle,
we shall get, upon divid-
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FIG. 4—THE INTERMEDIATE GEAR
MAKES NO DIFFERENCE IN
CALCULATING

reversed pulley is to make 1t possible
to shift the belt to various steps on
the lathe pulley. The belt is at the
same time shifted overhead. The ,
sizes of the two steps in use at any
one time being always such as to
keep the belt at about the right
tension.

Now, the countershaft will itself
be driven probably by a short belt
connected to the main line shaft.
There is some importance in being
able to determine speeds of the
various shafts and pulleys in order
to find out how fast the lathe spindle
is operating. The whole matter is
very similar to that of the spur
gears. A belt will slip some, but for
our purposes we will assume that
there is no slip. The function of the
belt is to transmit from one pulley
to another the same peripheral
speed. This is exactly what cogs in
mesh do. However, in making cal-
culations, we do not count the cogs
because there are none. It is the

ing 56 by 20, the num-
ber 14/5. Multiplying
by 5, the number of
threads per inch in the
lead screw, we get 14 as
the number of threads
per inch on the work.
The rule is not difficult
if one understands com-
mon fractions.

The Drive of the Lathe

Lathes are usually
driven by a belt or else
by a motor. In the for-
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mer case the cone pul-
ley is a very suitable ap-
pliance. On a shaft over-
head will properly be ar- -

—

|y ——ry

ranged a countershaft
and on it a similar cone
pulley, only it will be
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reversed. See Fig. 5.
A principal object of the

FIG. 5—ON AN OVERHEAD SHAFT IS THE

POWER CONE PULLEY



same, though, if we take the circum-
ference of one pulley and the cir-
cumference of the companion pul-
ley. Thus, suppose one pulley is 6
feet in circumference and its com-
panion 3 feet in circumference, we
are able to say at once that when
the 6-foot pulley goes round once,
the 3-foot pulley will go round
twice. It is precisely the same as
with companion gear wheels—if one
has double the number of teeth of
its companion, the latter will rotate
twice as often.

It is easier generally to compare
the diameters of pulleys, and thus
avoid measuring -or calculating ‘the
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FIG. 6—CALCULATING PULLEY
SPEEDS IS SIMILAR TO GEAR
CALCULATIONS

circumferences. See Fig. 6. It is
just the same. If the diameter of
one pulley is double the diameter of
its companion, then the rotational
speed of the latter will be twice that
of the former. There is nothing
really difficult. We are ready now
for a practical example.

If the main shaft is running at
about 150 r. p. m., how fast is the
counter shaft running, if the main
shaft pulley is 30 inches in diameter
and the companion pulley on the
countershaft is 20 inches in diame-
ter! We divide 30 by 20 and get
3/2. This means that the counter-
shaft is rotating 3/2 turns while the
main shaft is rotating 1 turn. Con-
sequently, while the main shaft is
making 150 turns, the countershaft
will be making 225 (3/2 x 150).

If the countershaft is running at
222 r. p. m., what is the speed of the
lathe cone pulley, if the driving belt
is on a step, 14 inches in diameter on
the countershaft cone pulley and on
a step, 9 inches in diameter on the
lathe cone pulley? We divide 14 by
9 and get 14/9. This means that
while the countershaft makes a
single turn, the lathe pulley makes
14/9 turns. Consequently, in one
minute, while the countershaft
makes 225 turns, the lathe cone pul-
ley will make 350, (225 x 14/9). The
answer is 350 r. p. m.

‘What the lathe operator should
do is to find out the rotational speed

of the cone pulley on the lathe corre-
sponding to every step. If there is
no back gearing, these speeds will
probably be all the spindle speeds of

the lathe. If there is back gearing,
these speeds will be the spindle
speeds when the back gearing is not
in use and the cone pulley is locked
to the spindle. They should be set
down for reference. If the operator
himself is unable to make the calcu-
lations, he may be able to get some-
one to use the foregoing rules and
determine the speeds. If there is
back gearing the spindle speeds
obtained when this gearing is in use
should also be calculated. In short,
the operator should be in possession
of the rotational speed of the spindle
that corresponds to each and every
way he may arrange the belt and
the back gearing. He needs this in-
formation as a basis from which he
may determine the actual speed at
which the work is passing the cut-
ting edge of the tool.

GasEngine Operation Made

Simple—2.
The Purchase, Installation, Operation and
Troubles of a Gas Engine.
J. L. Hosss
Cooling Systems

There are two general methods of
cooling internal combustion engines,
viz. the water cooled engines and the
air cooled engines.

‘We will take up the air cooled en-
gines first so as to get them out of
the way and have more time and
space to discuss the more universally
used water cooled engines. There are
two types of air cooled engines one
that uses a fan of some description
and the other which does not use a
fan but depends upon the rapid
heat carrying qualities of the metals
used for this purpose to accomplish
the desired end.

Engines which do not use a fan
but depend on the metal to carry
away the heat are not made in any-
thing but small engines which are
not required to give long hours of
continued service. This method has
almost passed out of use on account
of the enormous cost of the heat
carrying metals used.

The fan cooled engines may be di-
vided into several different types in
regard to the design of the engine.
In some the fan is built into and a
part of the fly wheel. In others the
air is forced direct onto the eylinders
by a fan which may be driven by
shaft, chain, belt, gears or in fact
any way that will drive it. The main

thing in an air cooled engine is the
construction of the cylinders and
the fan.

The cylinders of an air cooled en-
gine which uses a fan for cooling
generally have bands of the same
metal of which the eylinder is made
extending into the air around the
cylinder so that the heat may pass
out onto these rings and be taken
from there by the fan.

The fan which is a part of the fly
wheel, where it is properly con-
structed will of course give the best
satisfaction, for the reason that when
the fly wheel turns there is a circu-
lation of air. Any positive drive is
good, such as chain, gear, shaft, ete.
and will cause no trouble while it is
in working order, but all of these
must be watched to see that they are
not broken. For instance a shaft
driven fan with a broken shaft
would not do the engine very much
good as far as cooling it goes.

Belt driven fans give the most
trouble, as they always run, but fre-
quently do not run as fast as they
were designed to run, allowing the
cylinder to overheat and to lose pow-
er. On the other hand the belt can be
too tight and cause unnecessary
wear upon the bearings. Be sure the
rings on the outside of your ecylinder
are free from dirt and your fan is
running up to its designed speed
and you have a perfect air cooled
engine. It is not the purpose of this
article to say which is the best of the
air cooled or water cooled types of
engines, but we will say that either
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of these types when. properly de-
signed and kept in proper repair
will do just what it was designed
to do by the designer.

Water cooled engines will also in-
clude a class of engines which uses
other liquids than water for cooling
purposes, as the cooling system is
the same for both or all of them.
The most serious drawback to the
water cooled system is the liability
to freeze up in cold weather. Iron
being a good conductor of heat, and
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the water in the cooling jacket being
in thin layers the water is cooled
very rapidly when the engine stops
and in an incredibly short time will
be frozen so that the cooling system
will not work when it is again
started- The most serious part of the
freezing, however, is the liability of
the water jacket around the cylin-
der being bursted by the cold. A
great deal of attention should be
given to the thorough draining of
the water jacket and every other
part of the cooling system in cold
weather. You may think it will not
be cool enough to freeze tonight,
only to get up in the morning and
find a frozen if not a bursted water
jacket. An ounce of prevention is
worth ten pounds of cure in the
care of the water cooling system of
a gas engine.

‘Water cooled engines may be of
several different types as regards the
kind of a pump or tank used. There
are three general types of pumps
used, the ordinary plunger, the
rotary or centrifugal and the gear
pump. There are two kinds of tanks
used with cooling systems, one which
has some sort of a radiator to aid
in the cooling of the water, the other
just a plain tank with openings in
the top and bottom to allow a cir-
culation of the water. All of these
will be taken up and handled in
their order and fully explained.

There is also a cooling system
which does not require a pump for
the proper circulation of the water.
This system is called the Thermo-

syphon system, named from the.

latin meaning of the two words.
Thermo meaning heat and syphon to
move or to flow. Thus we have a cir-
culation which depends on the heat
to move it. With this system any
kind of a tank may be used, the
necessary features to this system are
the tank and the piping. The tank
with a radiator or one without
must be placed on a foundation
with the bottom of the engine ¢ylin-
der or a little lower. A pipe is run
from near the bottom of the tank to

the bottom of the cylinder. Another
pipe is run from the top of the cylin-
der to a point near the top of the
tank. When the water becomes
warmed from the explosions in the
cylmder it begins to rise, and in do-
ing so passes out through the pipe
into the top of the tank. As this
water passes out more cold water
comes into the water jacket to take
its place, which you will see causes
a constant circulation of the water
as long as the engine runs. This is
a very reliable system, although it
requires quite a quantity of water
and is hard to handle in freezing
weather.

The old plunger pump which
requires a plunger and two valves is
so well known and understood it is
not necessary to take up time and
space here to discuss it. The same
piping works nicely with all the
systems, with the exception that a
little different piping is used where
it is desired to use kerosene or some
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of the less volatile oils as a fuel. This
will come in in its proper place with
oil burning engines.

The rotary or centrifugal pump
is the one most commonly used in
connection with cooling systems, as
there are no valves to watch, and
the drive is generally some positive
type which causes no trouble. This
pump consists of an outside shell, a
shaft to which is attached a number
of fan like blades to propel the
water, a pulley or gear is on the end
of the shaft to furnish the motive
power. The water is allowed to enter
near the center of the outer case of
the pump. The rotation of the blades
causes the water to go round the
case, the centrifugal force causes it
to want to leave the pump at the
outer edge of the case. Means are
provided for it to leave here as a
pipe runs from this opening to the
bottom of the cylinder. The other
pipe is run from the bottom of the
tank down to the center of the pump
casing. It is necessary for the pump
to be lower than the bottom of the

tank on account of keeping the pump
case full of water for starting. After
it has been started it will draw the
water several feet.

In the gear pump the gears are
made to pass through a small space
at one side of the pump, and the
space between the gears is filled with
water. This is a slow method of
pumping water, but is generally
like some other slow things, very
sure. These pumps are used with
splendid results on engines which
use the less volatile oils as a fuel and
do not require an extensive circula-
tion of water for cooling purposes.

For the use of less volatile oils as
a fuel it is necessary to use a little
different piping to secure the desir-
ed results. In burning gasoline the
cylinder should be kept as near 180°
of heat as possible as gasolene vapor
works best at this temperature, but
for burning kerosene or distillate a
much hotter cylinder is necessary
for the reason that these oils do not
go into vapor rapidly below a tem-
perature of about 325°. To produce
this degree of heat it is necessary to
shut off the circulation of the water
and allow only water enough to en-
ter the cylinder jacket to take the
place of what escapes in the form
of steam, either through the pipe
which leads back to the tank or
through the water needle valve into
the cylinder. This is accomplished by
placing a by-pass pipe from the pipe
runmng to the cylinder to the
pipe running from the top of the
water jacket of the cylinder to the
tank. You will readily see that the
water being somewhat like electricity
will take the shortest circuit and go
back to the tank by the shorter route
through the by-pass pipe. Enough
water, however will go into the bot-
tom of the water jacket to keep the
space entirely filled with water and
accomplish the purpose desired.

On account of the intense heat
required to vaporize these less vola-
tile oils there is a danger of the
charges being ignited in the cylinder

S. SHORT AND SON OF MISSOURI
ALSO DO WOOD WORKING
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before the proper time, on aec-
count of the intense heat which re-
mains in the piston head and cylin-
der walls after each explosion. To
overcome this a spray of steam taken
from the water jacket is turned
into the mixture of fuel and air just
a8 it leaves the carbureter or mixer
and prevents this premature explo-
sion. This is the obstacle which re-
quired so much time to overcome to
make an oil burning engine a suec-
cess, it is the same thing which
stands in the way today to prevent
automobiles using kerosene as a fuel.
Carbureter manufacturers are rack-
ing their brain to find some way to
prevent this preignition in the cyl-
inders so they can use kerosene as
a fuel. Some of these days this will
be accomplished and then the high
price of gasoline will be a thing of
the past and forgotten.

An oil burning engine under a
full load will use about as much
water in the mixture that goes into
the cylinder as it does fuel oil, but
when running idle or until it gets
hot the water in the mixture is not
necessary and is a real detriment
to the charge. Water should never
be used with gasolene or natural
gas as fuel. Only such a quantity
as is necessary to prevent preigni-
tion should be used as more will do
more harm than good. Pre-ignition
or premature ignition can be de-
tected in a cylinder by a kind of a
metalic sound which sounds a good
deal like hitting a piece of iron with
a hammer. When this pre-ignition
takes place open the water needle
valve just a little at a time until it
entirely disappears. It is well to shut
off the water a little occasionally to
see if you can prevent pre-ignition

with a little less water. A little
variation in the mixture has a won-
derful effect upon the power of the
engine. After being around an en-
gine a while you will learn to de-
tect these little things by your ear.
Everything about a gas engine pro-
duces a distinctive sound and when
you learn to distinguish these sounds
you have made a long stride towards
success as a8 gas engine operator.
How to prevent the freezing of
an engine without going to the
trouble to drain everything every
time it is stopped Has been a pro-
blem upon which a good deal of time
and thought has been spent. There
are anti-freeze solutions which have
been used with more or less success,
but there are drawbacks to these
solutions. All of them are hard on
the metal of which the tanks are
made and cause, sooner or later,
either a leak in the tank or a stop-
age of the circulation system,
either of which is troublesome to

say the least. There are a lot of
these solutions on the market and
all of them have their good features
and all of them their bad, but there
is one thing mighty sure, and that
is if you drain all the water out of
your water jacket and tank and all
the other parts of the cooling sys-
tem, you will not have a freeze up
and you will also be free from the
troublesome features connected with
the use of anti-freeze solutions.

‘When a water jacket freezes up
and bursts it generally affects only
the outside of the jacket, in which
case it can be easily welded by the
oxy-acetylene welding process, which
can be done at almost any repair
shop. When the crack extends into
the inside of the cylinder it is al-
most a hopeless case, or at least very
troublesome, nearly always requir-
ing that the eylinder be rebored and
a new set of rings fitted, which is
about as expensive as a new cylin-
der. The new cylinder is much the
best solution of the matter.

(To be Continued)

Smith Work on a Whaling
Ship
D. 0. Smaw

The blacksmith on a whale ship
is not over worked at his trade. In
fact he has it so easy that for exer-
cise, he is obliged to pull the mid-
ship oar in a boat when chasing
whales. The writer will not soon
forget his first attempt to forge a
ring, when his forge started away
from him as the ship rolled to lee-
ward ; nor the ‘‘two shillings and a
bottle of gin’’ that the mate prom-
ised if their boat was the first to
get fast to a whale. Our boat was
the first to get a whale, but we are
still waiting for the two shillings
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and the gin which was promised us.

The method of going after whales
in a steam-ship and shooting them
with a cannon has not proved suc-
cessful, and whalers have returned
to the old way of catching these
monsters of the deep. In the engrav-
ing are some of the tools used in
this work. A harpoon at A is shown
ready to be thrown. The shank is
31, ft. long and 1% in. in diameter.
One end has a socket and in the
other end is a slot to receive the
spear. Just back of the spear rivet
is a small hole for the stay pin.
This pin is made of soft pine and is
just strong enough to hold the spear
in position in handling or being
thrown. After the whale is struck
and pressure is put on the line, the
staypin breaks and the spear takes
the position as at B. This harpoon
can be thrown deeper and never
pulls out as sometimes is the case
of the old style harpoon shown at D.

You will notice in the engraving
that the upper part of the spear is
raised to cut ways for the heels. This
harpoon was invented many years
ago by a colored smith in New Bed-
ford, Mass. I don’t know what his
circumstances were, but one thing
is sure, he has given the world a
harpoon that to my mind can not be
beaten. I am not sure that the
measurements I have given are ex-
actly correct, but they are as near
as I can remember. It has been
sometime since 1 have handled
these tools.

But suppose we join one of the
boat crews as they leave the ship to
go after one of the big monsters. We
will then get some idea of the work
and how much depends upon the
good work of the blacksmith.

‘We have struck a whale, he has
sounded and has come to the sur-
face. We are pulling in 120 fathoms
of line that he has run out of the
boat. The next thing in order is to
shoot him with the bomb lance G.
The lance explodes inside the whale.
The object of this is to weaken him
so he will not be so dangerous to
finish with the hand lance, shown
at C. Some officers will not have
one of these guns (see F) in the
boat, for if you keep shooting bombs
into him and do not hit a vital spot,
the whale becomes fighting mad, and
then if he does not stave your boat
to get away, it will be because you
have a well trained crew, and the
officer does not loose his head.
Another reason is that these bomb
guns are about as dangerous at one
end as at the other.

Once after getting fast to a whale,
the captain took his gun to shoot,
taking careful aim, he fired. The
gun flew overboard and the captain
fell backward knocked down the bow
oarsman and then fell over the rail
into the water. The boys caught
him by the legs and with much dif-
ficulty, got him into the boat. The
captain was not a profane man, but
he did say ‘‘damn’’ after the excite-
ment was over. Fortunately, he had
made a good shot and the whale was
easily finished with the hand lance.

‘We also have a long handle spade,
E,on shore we would call it a chisel.
After the whale is alongside the

too small to carry a donkey engine
there is also the mincing knife and
all clamps kept in shape by the
whale ship smith.

Illinois Blacksmiths Pull

Unique Stunt

The outing of the blacksmiths of
DeKalb, Illinois, and neighboring
communities was one of the most
unique, enjoyable and altogether
profitable trips that members of the
craft have ever taken.

The Knights of the Anvil not only
had a most enjoyable outing trip
but they met a lot of mighty fine
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SOME OF THE TOOLS AND IMPLEMENTS MADE BY THE WHALING
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ship a staging is swung out over the
whale and the men stand upon this
and with the spade cut out the
blubber into strips as it is hoisted on
board. The boat knife K, is sheath-
ed near the bow to cut the line, if
necessary. The boat hatchet J, is to
hack the sharks when they get to
rubbing up against the boat. The
gaff H, is used for various purposes,
sometimes  in landing a porpoise,
sometimes as a boat hook.

On the salt water, iron and steel
take on rust quickly so these tools
have to be polished often. There are
other tools, such as blubber hooks,
tongs, saws and cleavers. For ships

fellows among their craft in other
towns, saw a lot of finely equipped
shops and learned a lot that will be
of use to them in their business as
well as interesting a lot of good men
in the association of smiths.

The trip was made by blacksmiths
from DeKalb, Sycamore, Cortland,
Virgil, Maple Park, Richardson and
Kaneville. One load left Maple Park
and went directly south to Big Rock
where they visited the shop and
then came on to Hinckley where they
met the other two machines full.

From then on they visited shops
in Hinckley, Waterman, Shabbona,
Shabbona Grove, Lee, Scarboro,



Steward, Rochelle, Lindenwood,
Fairdale, Kirkland, Kingston and
Sycamore. There were in all 18 in
the party and they visited the shops
talking and visiting with the work-
ers and getting acquainted.

In all the company made a jour-
ney of 150 miles and one of the men
reported today that he saw more well
equipped and business like shops in
DeKalb county than he has ever be-
fore seen in a day’s journey.

Recipe BookR

To Clean the Radiator of the automobile
an excellent solvent for the accumulations
is a solution of concentrated lye. Mix just
as much lye with one quart of boiling
water as the water will take up. Then
draw off a little over a quart of water
from the radiator, if full, and pour the
lye solution into the radiator. Use ex-
treme care not to spill any of the solu-
tion on outside of car as it will ruin the
car finish. Now operate the motor for
about five minutes—not any longer—and
then carefully flush out the radiator with
clean, clear water. Several flushings may
be necessary to remove all traces of lye.

A Brass Polish, at request of F. H. 8.,
is made as follows: Three ounces of pow-
dered rotten stone, two ounces of pumice
stone, four ounces of oxalic acid and two
quarts of rain water makes a good brass
polish. The ingredients should be mixed
thoroughly and allowed to stand for sev-
eral days before using. Shake well before
applying. A chamois skin or dry woolen
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cloth should be used for polishing.

On Ordinary Saw will Cut Cast Ironm if
the iron is heated to a uniform cherry red.
This is by no means a new idea as discus-
sions on the subject are found in French
and German periodicals of & century ago
Reference was also made at that time to
the fact that cast iron can be readily filed
with an ordinary wood rasp if heated to a
dull red. Here are two chances for interest-
ing experiments by those readers who -are
inclined to test out the apparently new
ideas, though this case proves there is
“nothing new under the sun.”

To Case Harden Steel mix and thorough
ly pulverize one part oxalic acid and two
parts of common potash. Heat steel to
cherry red, roll it in mixture, heat again
in a clear fire and cool in water.

Compounds for Welding have been given
almost without number in these columns.
Here is one recommended for welding steel
or iron: Mix ten parts of borax, one part
purissiate of potash, one part sal am-
moniac and about one-third of one part
of bright, clean, iron filings. This mixture
is reduced to a fine powder in a mortar.
Then add enough water ot make it about
the consistency of heavy mud. Now place
it over a wood fire and stir it until a
material having the appearance of pumice
stone is produced. This is pulverized to
e fine dust and is used by sprinkling over
the metals when they are at a welding heat.

A Cement for Marble is requested by
H. M. K. This is somewhat out of our
line but we are glad to help out our Ver-
mont brother: Melt together eight parts of
resin, and one part of wax. Then stir in
and mix well four parts of Plaster of Paris.
Heat the broken pieces before applying the
cement and then press firmly together.

To Temper Coil Springs, in reply to
G. T. C., try the following: Heat to cherry
red and place in bath of crude oil, deep
enough to cover spring well. Allow to
cool and then heat again for about half or
three-quarters of a minute and then put
in water until cold. In heat a muffle will
be better than the open forge. The muffle
can be made of a piece of pipe large enough
to admit the spring easily. Clean pipe well
inside and out if rusted and bury it in the
heart of the fire with open end out. This
will serve well in place of a regular fur-
nace, though if much of this work is done
a furnace will be found best.

THE WELL-BUILT NEBRASKA SHOP OF MR. J. T. SHEPHERD WHERE
GENERAL WORK IS DONE
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What Colors the Steel>—\We have a tank
of salt water in the shop for case-harden-
ing. There is some acid in it which gives

color to the steel. I would like to learn

through your paper or from some reader

what it is that gives the steel the color.
JoE MURPHY, New Jersey.

Smithing for 37 Years—I have been get-
ting your paper for some time and have
found lots of help to me. I have been in
the blacksmith shop for thirty-seven
years, and I was only eleven years of age
when I shod my first horse.

J. J. PETTIGREW, North Carolina.

To Tighten Auto Wheel Channels—In
answer to W. L. Watson of Nevada, in
the August number, take off channel and
put thin shim of iron or brass width of
felloe all around wheel. Place rim in fire
and warm, not red hot. Then place on
wheel and cool. Or, if possible, place
wheel front side down. Around this, in
three places, put three blow torches and
when tire expands,slip in your thin strips.

JoHN DENBo, Illinois.

Heat Treating Dies—Where I work }§
see the die maker temper dies of about
10 pounds in weight. He takes them
from the quenching bath sizzling hot,
puts them back in the furnace to draw
temper, and they seem to come out all
right. I thought the steel must be kept
in the water until cold, or the same tem-
perature as the water. Will some brother
tell me something about the above?

JoE MURPHY, New Jersey.

A Drill Feed Improvement—I was very
well pleased with Mr. Bundy’s stunt on
the Mole tire shrinker that I will have to
let you know about it. There are also a
great many other things in our paper
that are good. I happen to have a Mole
shrinker and it has the same trouble but
it will not have it very long now.

I have & No. 200 drill press and I made
a very simple improvement on it, which
possibly will interest some of our brothers. .
I will try to explain it. The weight of
the dog that turns the feed had a ten-
dency to push it back and sometimes
would not take as many notches as it
should. Take a piece of steel, about
1/, or7/, or (something that will answer),
about 11 inches long. Forge one end
V-shape for the catch and put two holes
for lag scruves in the other end. Make
the catch out of steel so that you can
harden the end for wear, put it on the
post on the left hand side, about two
inches above the frame of your drill and
you will have an improvement that will
surprise you. It does not interfere with
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the other catch on the other side, but
helps to hold the feed.
L. SmitH, California.
Ford Wiring Diagram—Through the
pages of “Our Journal”, would you please
diagram the wiring of a Ford car; also’
the battery connections for same.
CarL D. Hixox, Tennessee.

LRIy

A DRILL FEED IMPROVEMENT BY
MR. L. SMITH

In Reply—The accompanying engraving
shows a wiring diagram for a Ford car.
This diagram shows the wiring arrange-
ment for both battery and magneto igni-
tion with the switch for changing from
battery to magneto.

F. J. 8., New York.

Two Shoeing Queries—When I first be-
gan business here I was a bit of & green-
horn as regards running a shop, but with
the assistance of your paper, I was soon
able to find a remedy for the many
obstacles that crept in my way. The
practcial experience of our fellow crafts-
men, I am satisfied, is just what we want,
and God knows we get it cheap enough.

The trade is getting much better in this
country, the boys are getting sick of
working for nothing. They are getting
their heads together and turning down the
cut-throat game. It is time, too,—the
smile has been on the wrong side.

I would like some of our boys to tell
me a correct method for forging a bar
shoe. I have a way of my own, but I
don’t think it is fast enmough. Also, how
to shoe a pacer that hits the back of his
front feet or the pads with the hind ones,
or cross fires. He is perfectly round and
a good, free mover.

W. MoYLE, New Zealand.

An Interestnig Letter from South Africa
—I like the paper immensely, as I find it
very interesting and useful. It is nice to
be able to keep in touch with brothers of
the grand old craft the world over, even
thought we cannot actually see them.
Trade in Johannesburg at the present time
is very fluctuating. Nothing is really
steady, although I'm told it is fairly steady
in the Gold Mines. The life in the Gold
Mines does not suit me, as there is too much
drinking, although I’m not a teetotaler, 1
do not like to be mixed up with a drink-
ing set. I prefer to work where I can
have a choice of lodging, where I can feel
homely and contented. There is a good
deal of shoe turning being done at pres-
ent in the City of Johannesburg as om
account of the war, shoeing-bars and ma-
chine-made shoes are scarce. I was turn-
ing shoes last week for 17/0 ($4.14) per
100 lbs. with a Kaffir boy to blow and

strike, and one day I made 118 lbs. To-
morrow I take on another contract with
another smith at 20/0 ($4.87) per 100
shoes. I'm after a job in an outside Gold
Mine in the country. I prefer living in
the country to the city as it is a quieter
and healthier life.
L. G. REm, South Africa.

Competitors that Work Together—Busi-
ness is pretty fair in this district but the
war has taken a lot of the men away. We
get good prices for our work and run our
shop on a CASH BASIS. We have a good
competitor and we pull together. Which
is as it should be. If we run out of any
articles we go to the other shop and are
welcome to anything he has and if he
comes to us he is welcome to what we
have got and we try to help each other
as much as we can. Coal used to cost us
$28.00 per ton, but we got together and got
a car load in and made a saving of ap-
proximately one-half. If smiths would
live and let live and get together more it
would be to their mutual advantage. You
cannot boost too much in your paper for
the smiths to adopt a CASH system. It’s
a winner every time. If the banks won’t
trust a farmer with the money, then all
the more reason why the smiths should
not trust him. The majority of smiths
would be in a better financial position to-
day if they had NOT given credit. But
they are a hard bunch to educate along
these lines.

HeNRY HoPE, British Columbia.

Prices and Wages—My experience as
general blacksmith for a number of years
hes led me to this conclusion regarding
prices and net earnings at blacksmithing:
The greatest reason why there are so
many men in the business who just exist,
neither do they keep books to show what
they are earning. Let us be business
men and know these things.

I would like to hear from some of the
brothers along this line, with figures
showing what they are earning. I have
an up-to-date shop and do general black-

'
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The following are some of my prices:
Sharpen plows, 50c to 60c; new shoes, 50c
each; buggy tires, 76c each; sharpen
lister, 75c; sharpen cultivator shovels,
75¢ set. . :

I should like to ask this question of
the craft: What should be the net earn-
ings of a man working alone as I am,
and carrying on the business? This is a
vital question, now don’t all speak at
once. Let the craft know what you are
earning and it may be a help to the men
in general.

Nick Jacoss, Kansas.

From a Minnesota Smith—I am a man,
41 years of age, and learned blacksmith-
ing when I was 14 years old. I have been
27 years in the trade. Where I learned
my trade nothing but coach wagons were
made, and we turned out some of the
finest work, hacks, hearses, couplets, etc.
I also worked over five years in a navy
yard as blacksmith and handled iron and
steel up to two feet in diameter. I also
served two years in the German army and
worked one year in the gun shop. Here I
am doing nothing else but sharpening
plow-lays, shoeing horses, doing wagon
and woodwork, and some other repairing
jobs. The automobile has knocked my old
trade in the head, but that is the way it
goes. The world is going forward. Prices
are good on the average, but coud be bet-
ter for many things in our territory. 1
would like to see the blacksmiths all over
the United States get together and form
a big association and better conditions in
the trade. I think it could be done. And
not only could selling but also buying
business conditions could be different.

Before closing I want to tell a story.
One night I met a clay digger in a store
and he told me that he had worked in the
blacksmith trade. After talking for a
while he told me he could go right into
my shop and show me some jobs that I
would not be able to duplicate. I asked
him why he was working in the clay pits
if he was such a good blacksmith. Well,

@ — COIL BOX WITH SWITCH

CYLINDERS
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BATTERY

WIRING DIAGRAMS AS USUALLY ARRANGED ON THE FORD MODEL T CAR

smithing and horse shoeing. I work alone
and am busy most all of the time. My
prices are as good as the best. A num-
ber of my competitors are lower on much
of the work My net earnings were $2.16
per day for last year. Now, if I have not
made wages where will the price cutter
come in?

he did not like it. After I listened to
him for a while, I told him I thought if
some blacksmith would hire him in the
shop, his boss would be able to do with-
out an important piece of machinery. He

. asked what it was, and I told him it was

the blower.
H. DETTMERS, Minnesota.
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Coolingand Lubrication
Troubles

VicrorR W. Page, M. S, A. E.

A common cause of defective
engine action during the warm
weather is over-heating and when a
motor gives indications of undue
rise in temperature it is not possible
to always discover immediately
whether the defective condition is
the result of improper mixture pro-
portions, faulty lubrication or some
fault in the cooling system. If the
motor is overheating because the
mixture is too rich this can be easily
determined by studying the exhaust
gases issuing from the muffler. If the
gas has a pungent odor or if clouds
of black smoke are being ejected it
i8 reasonable to assume that the
mixture is too rich. A thin mixture,
or one that has too much air in pro-
portion to the gasoline is also
known to cause overheating. When-
ever air is present in excess this is
evidenced by ‘‘popping’’ in the
carburetor. The remedy for either
of these defective conditions is a
simple one calling only for adjust-
ment of the carburetor. Overheating
is often caused by carbon deposits
and when these are the cause the
engine will not deliver its full power
and will knock on the slightest prov-
ocation, such as hill climbing on the
higher gear ratios. The way to tell
if the trouble is caused by too much
carbon is to remove one of the valve
caps and study the character of the
deposit on the undersurface. If the
engine is a detachable head from
the removal of a spark plug will
suffice. If the parts removed show
a coating of oily carbon it is rea-
sonable to assume that the interior
of the combustion head is also filled
with a surplus of this material.

If an engine is overheating be-
cause of lack of oil it will knock
much more than if the trouble is
due to poor mixture or failure of
the water circulation, and will lose
power rapidly. This may be tested
by turning the engine over with the
hand crank and noting the resistance
to engine rotation. If the cylinder
is practically dry it will be found
difficult to turn the engine over by
hand and even the electric starting
motor will not be able to turn the
crankshaft at its normal speed. In
many quarters, steam issuing from
the radiator is considered an un-
failing sign of defective cooling.
This is not always so as in warm
weather an engine which is cooled
properly will cause the water to boil
after a period of low gear work and
there will be no real fault in the
engine or the coolingsystem. Ifone’s
sense of smell does not locate the
trouble in the carburetion system
it is well to suspect some defection
in the cooling group. It may not be
anything of consequence as often a
loose fan belt will result in over-
heating. At the other hand if a
pump circulation system is used
there may be an actual mechanical
failure of the water pump or its
driving means.

Trouble is more apt to occur in
the pump circulation system than in
those where the natural cooling or
thermo-syphon system is employed.
As a rule the piping, and even the
radiator passages of those systems
in which a pump is depended on to
force the water are of smaller size
than the similar parts of the thermal
system and are more susceptible to
becoming clogged with sediment.
The thermal system carries more
water than the pump system which
gives added insurance against over-
heating and as the parts are very
simple and the passages large, prac-
tically the only trouble that can
occur are a serious reduction in
water capacity due to leaks in the
pipes or radiator or failure of the
fan driving belt to drive the fan at
the necessary speed. The form of
radiator most generally used at the
present time has a number of very
narrow passages through which the
water must pass in going from the
upper to the lower tanks. The cool-
ing water used in many localities
contains foreign matter which is apt
to create a sediment in the pipes. A
powdery deposit or scale will collect
on the inner surfaces of the radiator
tubes and interfere seriously with
the conductivity of the heat. A cer-
tain amount of rust will be unavoid-
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able in the cooling system on ac-
count of the engine cylinders being
of cast iron. This rust may get into
the radiator piping or constrict the

- passage through some elbow or pipe

fitting. Sand which has been left in
the water jackets from the cores
which were used in casting the cylin-
ders is a further cause of trouble
and may cause serious mechanical
depreciation of a water pump, if it
passes through it. '

In order to remove all scale and
sand from the cooling system it is
advised that a solution of hydroflou-
ric acid and water be made, the pro-
portions being about ten parts of
water to on eof acid. This solution
should be poured into the water
jackets and allowed to stand over
night and care should be taken to
disconnect the radiator so that none
of the solution will find its way intc
that member where it will attack the
brass of which it is composed very

GEARED WATER CIRCULATING PUMP

easily. The cylinder jackets should
be thoroughly flushed out with
water under pressure to clear out all
traces of the acid. The incrustation
in the radiator, which is commonly
caused by carbonate of lime, held
in solution in the water will be cut
by using a solution of caustic potash
or washing soda. This will loosen
many forms of deposit and will not
have the same injurious action on
brass that the acid solutions will
have. The solution will work more
quickly if it is brought to the
boiling point before placing it in
the radiator. After using any
cleansing medium it is absolute-
ly necessary to flush out the cool-
ing system thoroughly with clean
water under pressure.

Rubber hose forms an important
item in the piping and while it is
imperative to use the best quality
for the purpose it is apt to deterior-
ate because a certain amount of oil
and grease will find its way into the
cooling system, usually from the
grease cups used to lubricate the
pump bearings. Of course, oil ac-
cumulations on the outside of the
rubber hose are to be looked for.
The effect of oil inside of the hose
is to rot it and in the small diameter
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hose used with pump cooling sys-
tems shreds of the inner lining may
become loosened and restrict the
bore of the hose, this causing a par-
tial stoppage in the water flow. If
anti-freezing solutions have been
used in which glycerine is employed
the hose is apt to rot quicker than if
only clean water passesthrough them.
Needless to say the cheapest remedy
for defective rubber hoseistoreplace
the faulty lengths with new ones.

If, for any reason, the pump be-
comes inoperative the circulation of
water will be impaired. Two forms
of circulating pumps are generally
used, the centrifugal pattern and
gear type. In the centrifugal form
the water enters the pump center
and is thrown outward by a revol-
ing paddle wheel member, passing
out of the case through an outlet
pipe attached to the casing. In the
gear pump the water can enter
through either of two openings and
as it cannot pass directly from the
inlet to the outlet, owing to the fit
of the gear teeth, it can flow only
from one side of the case to the
other by filling the two spaces of
the gears and thus being carried
around from one opening to the
other.Anything that would interfere
with the rotation of either the im-
peller or the gears will, of course,
retard the circulation, because the
water can not flow by thermal dis-
placement, if the system has been
designed for the use of the pump.
At the present time water pumps
are driven by positive means, usual-
ly by extention of the camshaft or
driving shafts driven by positive
gearing so there is little opportunity
for failure of drive. However, if the
pump has been used for some .time

CAN

‘the steel shaft on which the impeller

is mounted may become rusted
enough so dirt in the pump will
rupture the shaft. Very often the
key or taper pin will shear off, this
being very apt to happen if it has
been. strained due to the pump hav-
ing been clogged by ice during the
‘Winter season. The continual rota-
tion of the impeller of a centrifugal
pump or the gears in the other
type will produce wear in the pump
casing. This deprecation is partic-
ularly noticeable in the case of the
centrifugal pump and if much space
exists between the sides of the
blades and the pump body there will
be an opportunity for water to slip
by and the pump efficiency will be
reduced. In some cars a filter screen
is interposed in the water line to
keep dirt out of the pump. In per-
forming this function the screen
often becomes clogged with sedi-
ment and obstructs the water flow.
‘Wherever a strainer is provided,
provision is always made for re-
moving it so it can easily be in-
spected and cleaned.

Excessive leakage at any part of
water system that will result in loss
of water will, of course, produce
overheating. A point where consi-
derable leakage may exist and which
is not often suspected is at stuff-
ing boxes on the pump shaft bear-
ings and at the connections where
the rubber hose joints the manifold.
As the hose is held on by clamp
fittings any loss of water at these
joints may easily be prevented by
tightening the clamp. The pump
stuffing boxes, in most cases, can be
screwed up so the packing will be

‘compressed around the shaft a little

more and the leakage at this point
can be stopped. The radiator of an
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automobile is rather a dilcate
structure and as it has a multi-
tude of soldered joints, the in-
evitable vibration due to car opera-
tion may strain some of these joints
and cause them to leak.

Radiator repairing is an opera-
tion that requires more skill than
the average repairman possesses, un-
less the joint that is opened up is at
& point where it can readily be
reached wtih a soldering iron. It is
not difficult to seal open seams or
cracked joints in the upper or lower
radiator tanks, but it is difficult to
seal a leak in the radiator interior
especially if that member is a honey-
comb type. In attempting to make
repairs, the inexperienced mechanic
using the usual form of soldering
iron is apt to start more joints leak-
ing in attempting to fix the faulty
tube. Radiator repairing had best
be done by specialists who are thor-
oughly familiar with this line of
work. A number of compounds have
been marketed that are intended to
be placed in the radiator with the
object of stopping the leak. These
are usually of a glutinous nature
and are soluble in hot water while
at the same time they are of such a
nature that they will solidify on
striking the air and seal the crack.
Compounds of this nature should
never be used in a radiator that can
be repaired by other methods and
are a desperate recourse if the leaks
cannot be stopped in any other way.
If the leak is inside of a tube of a
cellular cooler where it cannot be
reached handily with any form of
soldering iron, it is possible to fill
the space around the tube up with
some quick drying iron cement and
thus prevent the leak This is not a
very good method as if a number of
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tubes are blocked up in this way the
available cooling surface may be-
come reduced enough to result in
overheating. When touring, it is
possible to make temporary repairs
by plugging up the radiator tubes
with wooden plugs and even chew-
ing gum has been used in an emer-
gency for this purpose. Very little
serious trouble occurs in modern
cooling systems and these are usual-
ly remedied without difficulty.

The use of poor lubricating oil or
insufficient lubricating oil will pro-
duce the same overheating symp-

MITH

clogging of the filter screen or of the
pump outlet with particles of dirt
will, of course, retard the flow of oil.
‘Where the oil passes through tubes
of small bore in reaching the bear-
ing parts the tubes may be stopped
up by dirt or by particles of wax
which are present in some oil.

All of the trouble, practically, in
the lubricating system can be traced
to the use of dirty oil. The manu-
facturers’ of all cars specify in their
instruction books the intervals of
time that should elapse between
crank case draining operations. All
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lubricant. On the other hand on old
engines which have seen consider-
able service a heavier bodied oil will
be valuable in filling up the exces-
sive clearance between the working
parts and of course, reduce much
of the noise. Good gas engine cylin-
der oil is more expensive than infe-
rior grades, but the oil consumption
of the average automobile is so small
that it does not pay to attempt to
economize by using cheap oil. It
will cost more to clean up the
carbon deposits, due to the use of
poor oil once a season than the

~~ .

COMMON FORMS OF WATER COOLING SYSTEMS. NAT-
URAL CIRCULATION AT TOP, PUMP METHOD BELOW

toms that defects in the cooling sys-
tem do. The simplest method of
oiling is the constant level splash
system in which a supply of lubri-
cant is carried in a pump integral
with the crank case and the heighth
of the oil in that member is indicat-
ed by some form of indicator. A
pump draws the oil from the engine
base and supplies it to splash cham-
bers or troughs into which the con-
necting rods dip as they revolve.
Surplus oil drains back into the
crank case and is pumped through
the system over and over again. The
common trouble in a lubricating
system is failure of the oil circulat-
ing pump. If this is a plunger type
trouble may be found in the check
valves. A piece of dirt under either
the inlet or discharge check will
render the pump inoperative. When
the gear form of pump is used any

old oil should be
washed out of the
engine and new
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oil supplied from
time to time. The
usual rule is to
clean out the oil-
ing system thor-
oughly every 1,000 miles and if this
is done and clean oil supplied no
trouble will be experienced. The use
of unsuitable oil, of course, cannot
fail to cause trouble. If the oil does
not have the proper viscosity, or
body, the engine will not operate
efficiently. In any oiling system
where a number of tubes are used
to convey the oil only those of light
body should be employed because
the heavy oils are apt to stop up the
passages. On new engines or those
that are tightly fitted a light bodied
oil is much superior to a heavy body

PART SECTIONAL VIEW AT TOP SHOWS OILING SYS-

TEM OF OVERLAND SIX MOTOR. BELOW THE PRESSURE

FEED THROUGH OIL PASSAGES IN CRANKSHAFT OF
MARMON FOUR CYLINDER

difference in cost between good and
poor oil would amount to in several
years.

The Correct Operating Pressure of a
Tire can be determined without the use of
a tire gauge. The weight of cars and the
construction and weight of tires vary.

The method suggested is to depend on
the distention or displacement of the tire.
When the car is loaded, measure the top
of the tire and then inflate or let out air
as the case may require, so that the
bottom of the tire, the point which con-
tacts with the road, measures about nine

per cent. greater than at the top. This is
the correct operating condition.



THE LONG TIME RATES.

You can save money, time, trouble and
worry by subscribing for THE AMERIOAN
BLACKSMITH for a period of two or more
years. Our Long-Time Rates and Our
Honor Roll go hand in hand, and the
greatest advantage offered by the combi-
nation is the money saving that is pos-
sible. Don’t lose sight of that. Any way
you figure it you are certain of a saving
in your subscription money. And the
amount you save is limited only by the
amount you want to save. Is there any
reason why you should not take advan-
tage of these savings?! Look up our long-
time rates now, and then send in your
subscription order and remittance for a
term of years. The subscription depart-
ment will advance your subscription ac-
cordingly and advise you.

AUTOMOBILE WORK.

Almost every day brings us news of
more smiths adding automobile work to
their line. And there is every reason for
the vehicle worker and general smith to
take on this work, but you cannot do it
without knowing something about the
automobile, the tractor and the truck. A
good, practical general smith can learn a
whole lot about these vehicles from a few
well chosen practical books on the sub-
ject. Get in touch with our book depart-
ment, they have several excellent books
on automobile subjects and they are anx-
ious to explain and describe these books
to you. Prepare now for the automobile
work you will do next spring.

Subscription Agents

When a stranger solicits your sub-
scription to THE AMERICAN BLACK-
SMITH or any other publication, in-
sist upon him showing you absolute
proof that he is an agent in good
ing and is employed by the pub-
lication which he represents. Don’t
under any circumstances give the man
your money if you are not sure that
he does. No matter what the man
he really works for the paper he says
offers you—no matter what price he
makes—no matter what premium he
promises to send—Don’t Give Him
Your Money If You Are Not Sure.
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HOW “OUR JOURNAL” WORKS.

When a publication gets right down to
rock bottom solutions for your problems,
you know that such a publication is the
one you want to read and to study. Sound,
practical articles by practical men has
been the policy of THE AMERIOAN BLACK-
sMITH since the beginning. Theories are
all right and have their place, but prac-
tical men want practical articles, they
have practical problems to solve. Trx
AMERIOAN BLACKSMITH gets right down
to the job, with the why, the how and
the wherefores.

As one subscriber said in a recent letter:
“I received my copy of ‘Our Journal’ on
Tuesday, I read it Tuesday evening. Onm
Wednesday I applied two of Benton’s re-
cipes and the automobile department
solved an automobile problem for me Wed-
nesday afternoon.”

That is how “Our Journal” works, tells
you how and then shows you how. THE
AMERIOAN BLACKSMITH pays its readers
because its pages are heaping full of
sound, practical: shop information that
you can use today on today’s job.

YOU CAN HELP.

Can you use a rubber stamp, bearing
your name, business and address and an
inking pad in your business? Or would
you prefer a genuine leather bill fold and
card case?! We will gladly send you
either one, as you prefer, if you will help
us to increase the number of readers and
subscribers to THE AMERIOAN BLACK-
sMITH, Surely you know one other smith
who will find profit and pleasure in “Our
Journal.” Surely you know of one smith
who will be glad to subscribe when you
tell him about “Our Journal” Call on
your neighbor smith today and get his
subscription order, or if you cannot call
on him personally, write a letter; we will
make it worth your while.

When you send us the new subscriber’s
name and address and his remittance, tell
us which present you prefer, whether the
rubber stamp and inking pad, or the bill
fold. If you send in two new subscribers,
ask for both presents. Can we oount
on your help to double our list?
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NEW FEED FOR THE BIRD

You can no more keep your volume of trade up to standard and increasing on gradually diminishing sales-per-customer, any-
more than you can fatten a Thanksgiving turkey on short rations. If you find your volume of trade diminishing, and your
profits thinning, use the new feed—automobile repairing. It is keeping the volume-of-trade bird fat, and growing for many
smiths, It is putting new life and energy into many a faltering business. If your conditions are right—if your trade warrants—
try some of the new feed for fattening your volume of trade.
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Laminitis and How to Shoe
the Laminitic Foot

HE shoeing of foundered pu-
miced or drop-sole feet fre-
quently proves a difficult

problem for the average shoer,
but since the principal diffi-
culty is the result of ignor-
ance on the anatomy of the foot and
the disease known as laminitis, an
article on the subject may prove of
service. Laminitis is an inflamma-
tion of the sensitive laminae of the
foot, it may be acute or chronic. It
is most frequently met with in the
acute form though it may develop
slowly. I have known some horses
to develop a laminitic condition of
the front feet without being lame
enough to lose a single day’s work.

The most prolific cause of lamini-
tis—founder—is inflammation of
the mucous membrane of the bowels
or lungs. A horse may get inflam-
mation of the bowels from drinking
very cold water while overheated or
extreme overeating when an inflam-
mation of the stomach may cause
laminitis. The sensitive laminae is
a continuation of the mucous mem-
brane of the pulmonary and diges-
tive organs, and experience proves
that inflammation in the one organ
is very prone to spread to the other.
We, therefore, frequently see lami-
nitis as an after effect of pneumonia,
interitis or a protracted case of
colic, or it may result from a long
journey on a hard road, especially if
following a period of idleness. The
coarser breeds of horses with heavy
lymphatic bodies are more prone to
the disease than finer bred stock.

The symptoms of acute laminitis
are very characteristic. The animal
stands with the hind feet well under
the body, while the front legs are
extended. The toes of the feet are
elevated and the heels only touch
the ground. This peculiar position
is the result of an effort to get the
weight of the body off the front feet
as much as possible. There is also a
high fever with a quick pulse, and
the face is expressive of great suf-
fering. The body is bathed in pro-
fuse perspiration and the slightest

E. W.P.

tap on the affected feet causes great
pain to the animal.

Of course, the treatment of such
requires the professional skill of the
veterinarian, though an outline of
the pathology of the case is of value
to the shoer because of the after
treatment for which he will be call-
ed when the surgeon has cured the
acute symptoms. During the pro-
gress of the disease the congested
laminae, see 14, Fig. 1, excudes
serum around the toe. The unyield-
ing nature of the wall does not ad-
mit of any swelling that would re-
lieve the intense pain, thus the
pressure of this exudation separates
the sensitive from the insensitive
laminae and forces the -coffin-bone
downwards. This causes the struc-
tural changes in the foot, and seen

in Fig. 2. In a few bad cases the-

toe of the coffin-bone is forced
through the horny sole of the hoof.
As an after effect of this serious dis-

(
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and there is an abnormally
developed frog. The laminitic horse
has a peculiar gait so characteristic
of the disease that horsemen can dis-
cern it afar. In an effort to save the
toe (the injured part), the horse
elevates it, sets the heel on the
ground first and walks in a heel and
toe fashion. Those animals that
have had severe attacks are fit only
to plow.

It is truly wonderful what a
marked improvement will result
from proper shoeing, and this is why
I have taken the space to elaborate
on the causes and symptoms of the
disease, believing, as I do, that a
knowledge of the same is indispen-
sable to the correct shoeing of such
feet. It is common to see the shoes
of laminitic feet worn off at the
heel, while the toe is almost as thick
as when the shoe was put on. This
heavy wear at the heel is the result

A SECTIONAL VIEW OF THE HORSE'S FOOT

1—Cannon bone.
2—Capsular lig ment
3—Extensor pedis tendon.
4—Articular cartiliage.

12—Periople.
13—O0s pedis.

5—0s suffraginis. 16—Bensitive sole.
6—=8kin, 17—Homy Sole,

8—0s Coronae. 18—White line.
9—Perioplic bd:r'x‘&. 19—8esamoidian lgaments.

10—Coronary
11—Coffiin joint. tendon.

14—8ensitive laminae

20—Flexor pedis perforatus

21—Fetlock joint.
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of the animal trying to save concus-
sion on the toe (the seat of pain).
This undue concussion at the heels
impedes the growth at that part and

FIG. 2—THE LAMINAE SEPARATES
AT THE TOE

as a result the heels of such feet are
very low, but the frog grows abnor-
mally high. Here is where scienti-
fic knowledge comes in. The un-
scientific shoer thinks that the ten-
derness is in the frog instead of in
the heels and sole. So to keep the
frog off the ground he uses high
heel calks, which imposes great
weights on the tender heels, and by
thus elevating the heels of the foot,
he throws the weight of the horse
on the toes, thus adding greatly to
the discomfort of the animals.

Do not try to raise the heels to the
normal height of a sound foot, the
heels of laminitic feet are naturally
low. The sole is already very thin.
Don’t make the mistake of paring
this away or you may cut it through.
As a rule, there is little or nothing
to cut off the wall at the ground sur-
face, but the toe will need rasping
back at each shoeing. The correct
way to shoe laminitic feet is with
bar shoes and leather or rubber
pads. If the feet have been shod
with high heels for some time the
heels of the feet will be low and the
frog high. For the first shoeing,
arch up the bar of the shoe and weld
a slug on each heel. Put plenty of
nail-holes all around the shoe—toe
included—seat out, concave the shoe
so that the tender part of the sole is
relieved of weight. Then roll up
the toe of the shoe and fit the shoe so
as to get but little weight on the
frog, because this organ being so
long deprived of its natural funec-
tion, will stand but little weight at
first. At the next shoeing you will
find that the heels have begun to
grow, while at the same time the
frog has begun to sink back to its
natural position. At the third shoe-
ing you may put equal weight on
heels and frog, and as you lower the

bar at each shoeing hammer the
slugs lower at the same time. When
the frog has sunk back level with
the heels, leave the slugs off alto-
gether as all laminitic horses travel
with much more comfort without
calks. In some cases it may be neces-
sary to weld a plate across the shoe
to protect the sole from injury by
the projections in the road. Always
use leather soles with tar and
oakum. In shoeing an animal that
has only just recovered from an
acute attack, don’t be disappointed
because the improvement is slow, it
takes time for nature to complete
her repairs, but by carefully follow-
ing the instructions you may make
a good worker of many a horse that
is otherwise useless.
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The Horseless Farm not yet
a Reality

‘When the horseless farm will be a
reality no one can predict. Many
changes and many improvements in
tractors will need to be made before
gas power will be able to do every-
thing on the farm. That it is doing
several things better than the horse
is not denied. For example, here is
an item from the Prairie Farmer
telling of tractor work:

‘“Many farmers have wondered
whether or not the purchase of a
tractor would enable them to get
along with fewer horses. Here is
Brother Leo’s experience, as he told
it to me a few days ago. He bought
an 8-16 tractor of standard make
last spring. At about the same time
he sold a four-horse team of first-
class draft colts for $1,000. This was
over $200 more than the cost of the
tractor. The colts could not have
been sold if the tractor had not
taken their place. As a matter of
fact, Brother Leo says, the colts
coult not possibly have done as much
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work as the tractor did.

“‘This is the experience of a prac-
tical, hardheaded farmer, who keeps
a pure-bred Percheron stallion and

FIG. 3—A BAR SHOE WITH A SLUG
ON EACH HEEL IS USED

makes & good deal of money raising
draft colts He is not prejudiced
either for or against the tractor. His
opinion is that a combination of
tractor and horses makes the best
and most economical power equip-
ment for the farm.’’

The horse is still a necessity on
the average farm. He will no doubt
have a place for some time to come.
But never-the-less his ‘‘going’’ to
give place to the gas power machines
so far installed has caused a great
many smiths to ‘‘take notice’’ and
to seriously consider the painting of
a new sign.

How I Built up my Shoeing

Business
J. R. WEsr

It is hardly necessary for me to
go into the details and tell you why
and how my shoeing business de-
creased year by year. The average
shoer who is honest with himself
will not need to have these details
impressed upon him. It is sufficient
to say that I watched my shoeing
business like a mother does a sick
child. I kept my fingers constantly
upon the pulse of my shoeing trade,
and noted carefully its variation
and how it at times made a high
total only to fall down hard the
next succeeding week or month.

Naturally, it was borne in upon
me, that there must be a reason for
this condition of affairs. In looking
into the matter, I made up my mind
to be open and honest with myself
in looking for the real cause, and to
let nothing stand in the way of my
getting at just exactly what was
causing this result.

Many horseshoers, for sentimental
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reason, will argue from now until
St. Peter blows his trumpet, that
the automobile and truck are simply
fads, and that the horse is again
coming into his own. I started out
to solve my problem with no such
sentimental ideas. I made up my

mind to get at the foundation of the -

matter, and to look this problem
squarely in the face.

Naturally, therefore, I was ready
to give the automobile, tractor and
truck full credit for everything they
were doing to the horse and horse in-
terests. And while I found that sev-
eral conditions in the trade was di-
rectly traceable to the automobile,
there were other matters for which
the motor vehicles were only indi-
rectly responsible.

For example, I found very nat-
urally that when a horse owner pur-
chased an automobile he usually sold
at least one of his horses, and in the
majority of cases two or three. In
addition, his new purchase of the
motor machine seemed to take up so
much of his attention that he usual-
ly failed in his usual good care of
his horse stock and his horse
vehicles. I have seen this very same
thing work out so often that I now
look for it the minute I hear of any-
one of my customers purchasing an
automobile. It is strange that this
should happen, but it is true, never-
theless. A farmer, or small mer-
chant who has taken extremely good
care of his horses and vehicles and
has even taken pride in the appear-
ance of his animals and wagons,
will, nine times out of ten, after he
has purchased an automobile or a
truck, become careless in his atten-
tion to both horses and wagons
which, in some cases, borders upon
downright neglect. So much for
the automobile situation and how it
affeced the business of shoeing
horses.

FINGERS ON THE PULSE OF SHOE-
ING TRADE

In addition to the above I found
another situation which had a bear-
ing upon the total amount of busi-
ness done at my shop. This was the
repairing and, in a few cases, the
shoeing done right on the farm in
the farmer’s own shop.

Now, let us look through the shop
books, and see just how the above
causes affected the business from a
money standpoint. In the case of
the merchant—the grocer, butcher
and dry goods store keeper in town
—from whom I could count upon
from $50.00 up, per year, depending
upon their horse equipment, for
shoeing and repairs, I found this
sum cut down to nothing, when the
merchant used autos exclusively. In
the case of the farmer, when he re-
placed his family carriage with a
touring car, the driving horses were
sold and the carriage either follow-
ed suit or was allowed to fall into
decay, where before the carriage was

LOOKED THE PROBLEM SQUARE IN
THE FACE

brought in for its periodical over-
hauling and repairing and the
horses naturally had to have their
feet attended to regularly. Natural-
ly this hit me hard. A solution must
be found and found quickly before
it was too late.

I first considered the matter of
going into the automobile repair
business, but this ambition was soon
killed after an investigation of the
situation I found that of the three
garages already established, two of
them were doing an excellent busi-
ness, while the third was doing fair-
ly well. All of these garages had re-
pair shops in connection with them,
one of them being especially well
equipped for doing all manner of
automobile repair work. The auto-
mobile repair business was, there-
fore, not called in to the rescue. The
real solution to my problems was
actually suggested by one of my
customers.

A farmer, living several miles out
of town, had been bringing me his
horses and wagons for a number of
years. We were good friends. He
knew something of the situation as I
have detailed it here. One day he
came in with a horse that I have
been treating for him, a horse which

)
g
il -z!w

he had recently purchased and
which was troubled with contracted
heels. I had been somewhat success-
ful in treating this trouble, and as I

LOOK THRO' THE SHOP BOOKS

was repacking the horse’s feet and
spreading his heel, this customer
surprised me with: ‘‘Jim, why don’t
you take up the treatment of horse’s
feet as a specialty. There should be
good money in it and perhaps you
can build up a practice that will

. make up for the loss which you have

been telling me about?’’

This set me to thinking, and final-
ly to planning what today is prov-
ing to be the salvation of my shoe-
ing business. I specialized in the
treatment of horses’ feet, and un-
natural gaits, and while I am not be-
coming a millionaire at the game,
this line of work is making up in
good part for the business and trade
which has been lost through the
natural conditions produced by mo-
dern progress.

‘While I have been a horseshoer all
my life, and thought I kmew all
there was to know about it, I have
again become a student and have
studied not only the shoeing of
horses, but anatomy and general
diseases as well. This has not only
enabled me to intelligently correct
foot troubles, but in many cases, has
caused my customers to call me into
consultation upon other horse mat-
ters having no relation whatever to
shoeing or the feet. I have adver-
tised at every opportunity and have
let customers and others know that
I specialize in foot troubles and
faulty action. Every successfully
treated case is just another good ad
for me and I see that it gets noised
about.

In specializing upon the treatment
of horses’ feet, I have naturally at-
tempted to put it upon a systematic
basis such as I have prided myself
upon doing in the shop ever since I
have owned omne. I accordingly



planned a form which I use in taking
care of those cases which need more
than casual attention. This enables
me to keep a careful record of each
case and leaves nothing to guess
work, which is important when a
certain line of treatment is to be
administered.

Besides making a study of general
horse diseases I have also made a
collection of recipes and formulas
for use in the various foot troubles
and horse diseases. I am therefore
able to make up my own salves, oint-

ments and liniments and in cases
where they are needed I fix up the
proper mixture so that the horse
owner can help along my treatment
of his animal by the proper care of
the animal in his own stable.

Of course, you are asking if you
can do the same as I have done—if
you can prop up your business in
the same way. This answer depends
entirely upon your local conditions.
You can no more solve your pro-
blems the same as I did without con-
sidering your exact condiions, any
more than a physician can ad-
minister medicine without consider-
ing his patient’s disease. I have
simply told here how I rebuilt a tot-
tering business. How long it will
stay rebuilt it is impossible to say.
If the auto, truck and tractor con-
tinue to grow in popularity in this
section the number of horses will
decrease. I hope, however, that be-
fore the auto overtakes the horse en-
tirely, that I will be able to retire.

Navicular Disease
Its Symptoms, Causes and Treatment.
Navicular disease in an inflamma-
tion of the navicular region, which
commences sometimes in the tendon-
sheath (navicular sheath) and some-
times in the bone itself, which in
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many cases, becomes serious.

It is a disease more especially of
the fore feet, and of light horses;
draught horses being seldom affect-
ed. It is more commonly seen in
harness-horses than in hunters, or
horses used entirely for the saddle.

It is less common in this colony °

than in the older countries, but [
have seen many cases of it here, and
it is a disease which is of consider-
able importance to all horse-owners.

The navicular bone derives its
name from its peculiar shape, which
is somewhat that of a boat. “Navi-
cula’’ is the Latin term for a boat
or small ship, from navis, a ship.
This little bone is contained within
the hoof, and articulates with the
coffin-bone on the one hand, and the
coronal bone or bone of the cornet
on the other. It presents a smooth
surface for the great flexor tendon
of the foot to play over, it supports
a little tendon-sheath (the navicunlar
sheath, which is lubricated with a
fluid analogous to joint-oil), and by
its position it gives strength and

- solidity to the last joint of the limb

without impeding, but rather favor-
ing, free movement. -

The navicular bone is held in its
place by powerful ligaments, some
of the most important of which are
covered by cartilage which is an ex-
tension of the cartilage on the pos-
terior face of the bone. This fact
is of great importance in enabling
us to understand some of the pheno-
mena of navicular disease, because
it shows how any severe strain or in-
jury to these ligaments may react
upon the cartilage covering the bone
and so upon the bone itself.

Symptoms

In the earlier stages of navicular
disease there is, as a rule, but little
lameness, the first indication of its
presence being that the horse
‘‘points’’ the affected foot—that is,
he extends it in front of him while
standing. This pointing is altogether
different from that which we see in
some horses which have nothing the
matter with them, except fatigue,
or that tired feeling without work
which affects some horses, as well as
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men, occasionally. In this case a
fore and a hind limb of opposite
sides are rested and bent, but in
navicular disease only the affected
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1 SPECIALIZED

fore foot or feet are ‘‘pointed.’’ The
knee is kept rigid, and the heel rests
upon the ground. Similar pointing
to this also occurs in pain from
corns, side-bones, splints, etec. After
a time lameness is manifested, usual-
ly coming on for a few minutes and
going off again during work. As the
disease progresses the lameness lasts
longer and longer, until the patient
is lame all one day and sound the
next, then lame for a week at a
time; and at last he becomes lame
constantly.

The lameness of navicular disease
sometimes first manifests itself (al-
together the disease has been in pro-
gress some time) after shoeing, the
jar inseparable from the ordinary
nailing-on of a shoe having deter-
mined it. In such cases the shoeing-
smith sometimes gets the blame of
having lamed the horse.

In the lameness of navicular dis-
ease the affected foot comes to the
ground aftér a very short step with
the toe first, and as this part of the
foot cannot by itself bear weight for
any time, and the heel is too tender
to do so, the weight is very quickly
taken off the limb altogether.

After navicular disease has been
in existence for some time, certain
changes take place in the conforma-
tion of the hoof, which consist main-
ly in the foot becoming more up-
right and blocky, the heels and frog
contract, and the sole goes up and

James Brown,
328 Smith St.

"Bill"- Bay Horee.
Contracted Heels.
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I THEN PLANNED A FORM WHICH I USE IN KEEPING RECORDS OF TREATMENT .



becomes more concave than it nor-
mally should be. The hoof is usual-
ly dry and hard. There is often some
heat about the heels, especially after
work, and in some cases pain is
manifested on pressure in the hollow
of the heel.

As you will notice, there is no one
positive symptom of navicular dis-
ease; but to those accustomed to
deal with it, the action of the horse
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known as a thing to be avoided by
all experienced breeders of horses.

An acquired predisposition is
brought about by bad shoeing or the
unnaturally dry condition of the
horn which is induced by continued
standing on hard stable floors. The
principal faults of shoeing which in-
duce such a contraction of the foot
as predisposes it to navicular dis-
eases are the continuous cutting-
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MR. HILLYER TELLS HOW TO MAKE SOCKET WRENCHES QUICKLY UNDER
THE STEAM HAMMER

is of the greatest importance in the

earlier stages, and in the later the

action together with the changes in

the conformation of the hoof.
Causes

The causes of navicular disease
are of two kinds, predisposing and
exciting.

The predisposing causes are either
hereditary or acquired.

The hereditary taint, which is in-
dicated by a small, narrow, hard
frog, abnormal dryness of horn,
high heels, narrow upright feet, and
a small plantar cushion, is well-

away of the frog and bars, weaken-
ing of the sole, ‘‘cleaning out’’ the
heels, and the confining of the bear-
ing surfaces to the wall only.

The principal exciting cause of
navicular disease is the concussion
to which the feet are subjected in
overfast or continued work on hard
roads. Such concussion is very like-
ly to determine the disease where
any of the predisposing causes are
present.

The necessity for absorption of
water by the under-surface of the
wall, the frogs, the bars, and the

sole, is very great in healthy feet,
but especially so in such as are pre-
disposed to navicular disease.
Treatment

This disease is only curable in the
early stages, as when the bone is
carious or the tendon-sheath, is obli-
terated, we can hardly, from the in-
accessible position of the bone, ex-
pect to do much good. Cases must
be treated according to the condi-

_ tion at the time; but so far as gen-

eral principles are concerned, the
wall of the heels usually requires to
be shortened considerably, and the
feet kept constantly wet, either by
standing in cold water or by placing
the horse in a danip meadow.

A blister around the coronet is
frequently useful.

Making Socket Wrenches

Under the Steam Hammer
Beer HILLYER
In answer to the reader who
wants to know how to make the
socket wrenches under a steam ham-
mer with special tools; if he tries
those made as shown in the engrav-
ing he will find he can turn our
wrenches very rapidly and accurate-
ly. This tool makes the head part
only, with sufficient stock to wel.d a
handle on. To make the tool, & piece
of steel is machined out as shown by
dotted lines in engraving at C, and
four pins placed to hold the plate
that guides the punch on top. The
punch should have a slight taper as
ghould also the hole in the bloqk
where the head is formed, so that 1t
can be driven out easily. )
To make the wrench head a piece
of round stock is heated long enough
to block off two or three pieces as at
E and B at one heat. The tool, E,
that necks and partly cuts off the
blank, is a spring side fuller that
the writer explained some time ago.
The blanks are then heated up to a
good heat and one taken and drop-
in the tool, the plate put on,
and the punch dropped in the hole
of the plate or guide. One or two
quick blows drive in a recess for the
nut and also lengthens out the stem
to the depth the punch went in.
This metal had no other place to go
so naturally squeezed out of the
smaller hole in the bottom, thus
lengthening the stem and the result
is a nice socket wrench in two heats
and when a number is made it is
less. At A is shown the tool with
piece ready to be driven in. The
blank stock is shown at B while at
D is shown the finished socket head.
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Wrought Iron Gate, Ely
Cathedral England

Jor~N Y. DunvLop.

English ironwork differs in many
ways from the ironwork found on
the continent. The foreign crafts-
rmaan for example covered his work
with ornament which although add-
ing something to its artistic effect
was very often detrimental to its
practical use. The English crafts-
man on the other hand considered
first the purpose for which his work
was to be used and having construct-
ed with this object in view, then
ornamented it as he thought fit. In
this way it happened that gates and
railings consist of the most part of
vertical and horizontal members
with seroll work in panels crrament-
ing the spaces between.

In many of the oldest examples
the upper portion of these gates
were ornamented with scroll work
showing both double and single leaf
work which was generally welded
to the scrolls thus producing effects
in ironwork that was very pleasing
to the eye, was artistically correct,
and was strong enough to last thro
years in a changeable climate. Un-
fortunately only a few of those speec-
imens remain at the present time, yet
the number which still exist give a
good idea of the work that was ac-
complished by the old blacksmith.

In the illustrations are shown one
of the gates at Ely Cathedral which
was made about 1575. The double
gates are hung in a wrought iron
frame which is fixed into a recess
in the masonry jamb.

The design of the gate is quite in
keeping with the style of architec-
ture of the period at which the
building was erected and goes to
show how much attention must have
been paid by those early art crafts-
men to have those metal gates forged
to show the minutest details of
Gothic work. The outline of the
gates follow the formation of the
gothic opening which is divided by
the meeting rails and the horizontal
parts of the frame into a series of
panels.

In the first of those members we
have a very pleasing example of
pierced metalwork. This part is
formed by a top and bottom rail
which -are groved to receive the
small metal plates between. Each
half door has eight of these small
panels cut to represent gothic trac-
ery with the shaped outlines slight-
ly splayed on both sides. At there
vertical joints they butt against the
vertical parts of the sole rail which

are welded with their diagonals
parallel to the front of the gate. The
same arrangement is adopted with
the vertical members of the lower
panels.

In the lock rail which is shown
in the line drawing the moulded
rails which receive the double metal
plates form part of the frame of
the gate. The plates throughout
there entire length are finely stamp-
ed and are a beautiful example of
hammered wrought iron work.

From the top of the lock .rail
springs the pointed tracery work
with its ornamented infilling. The
section of the metal for the principal
members of this part are square
with there sharp arrises toward the
face and the back of the door and
as each of the members are grouped
they receive the twisted vertical bars
which are such a pleasing part of
this panel. The design of these
members are shown in the drawing
with a section at the middle which
shows that they consist of three fine-

= ITHE AMERICAN BLACKSMITH B

twisted and forged into a shaped
end at top and bottom. From each
of these there seems to spring a four
centered gothic arch in iron which
internally is filled with two cusps
and in the spandrils is divided by a
twisted vertical bar forged out of
the solid.

All these members grouped to-
gether convey the impression of a
very fine piece of forged gothic
tracery work connected to an orna-
mental horizontal rail from which
the gothic head of the door springs.

The frieze rail is composed of
one bar square on the back and semi-
circular on the front with a twisted
ribbon ornament cut out. At each
point of intersection of the tracery
and the rail a double flower orna-
ment is studded on. Above this rail
the panels are filled with scrollwork
of excellent execution which gives
a light and pretty effect when com-
pared with the architectural lines of
the lower panel. :
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*Striping Pigments
Methods of Mixing and Using
M. C H

The condition and the methods of
mixing the colors play an important
part in the art of striping and orna-
mental work in general. It is one
thing to be able to draw accurate
and uniform lines, or to execute
faney ‘cut up striping’’, scrolls, ete.
and distinctly another undertaking
to mix the pigments to be employed
for such purposes so that the best re-
sults may be obtained. As a rule,
painters meet with more or less
emphasis to the small shop work-
men—in using tube colors which,
while being ground sufficiently fine,
are very often ‘‘short’’ if mixed in
the ordinary way. The word,
‘“‘short’’, as applied to a striping
pigment, describes a condition which
causes the material, when thinned

‘
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enough to work from a palette knife,
to break into drops and short,
stringy bits of color. To work prop-
erly for a striping color, the pig-
ment should flow, when thinned suf-
ficiently, in & smooth, unbroken
stream from the palette knife. When
it works thus freely and smoothly
from the knife or paddly you may
be sure that it will work equally
smooth and uniform from the point
of the striping pencil. Such colors
may be manipulated as follows to
correct the ‘‘short’’ propensity :—
From the tube squeeze sufficient pig-
ment to stripe the job in hand. If
ground in japan, as most tube colors
may be obtained at the present time,
add a few drops of finishing varnish,
and a dash of turpentine to liquefy
the pigment to at least a stiff paste.
Then take a small portion of the
mixture, and with turpentine fur-

THE CHOIR GATE IN ELY CATHEDRAL. THIS PICTURE ALSO SHOWS THE
: UNIQUE CLOCK AT THE LEFT OF THE GATE
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ther reduce the material until it will
flow from the knife blade to show
whether it works ‘‘short’’ or the re-
verse. If the pigment is ground in
oil, as some kinds usually are, beat
a few drops of coach japan into a
small quantity of the material and
then, as above advised, add a little
varnish, and test for ‘‘shortness.’”’
In the case the pigment continues
short add more varnish until the de-
fect is eliminated. Varnish, and, in
fact, all liquid mediums, should be
added little by little until the de-
sired condition of the mixture is
obtained.

The colors which are classed as
“‘short’’ working colors are flake and
Chremnitz white, Florence white,
(which is merely a commercial name
for zinc white), ivory and other car-
riage blacks, yellows of the light
type in which white is the predomi-
nating pigment, and some of the
reds of modern origin. All the white
pigments may be improved in their
working quality by treating as above
and by the addition of a very small
quantity of drop black mixed inti-
mately with the white. The best
method of adding one pigment to
another for striping purposes, in or-
der to insure thorough incorpora-
tion of ingredients, is to lift the de-
sired quantity of the principal pig-
ment onto the mixing slab, and then
with the palette knife rubbing the
shading, or tinting pigment, as the
case may be, completely and care-
fully into the mass, after which fur-
ther liquefying mediums may be
added as required.

Caution should be exercised in em-
ploying japan to hasten the drymg
of striping colors. Some colors, it
will be understood, are natural dry-
ers in themselves—that is to say,
they possess the essential drying
power which other colors possess
only after the incorporation of a
certain quality of japan—while
other colors are notoriously non-
drying. A nice balance of diseri-
mination is required to get the right
drying property without undermin-
ing the durability of the pigment.

Gold bronze has for many years
been largely used as a carriage strip-
ing material for at least the medium
priced carriages. Especially in the
country, and among country vehicle
owners and users, the gold bronze
stripe, with its burnish and its re'al
touch of elegance, remains an und.xs-
puted favorite. ‘Mix the bronze. in,
say 2/3 pale drying japan and 1/3
finishing varnish and use turpentine
as a pencil dipping medium. To the



bronze add a few drops of flake
white, mixing thoroughly, to better
the working property of the bronze
and to prevent the laps, where a
freshly filled pencil is laid upon the
point of the stripe from which the
empty pencil was lifted from show-
ing. This practice will develop im-
proved working properties, and a
finer and more uniform appearance.
In using gold bronze the novice or
inexperienced striper will meet with
what in trade language is called
‘‘verdigris problem.’’ This may be
overcome by mixing the bronze first
in benzine, or even turpentine, and
standing the mixture aside over
night. This verdigris or ‘‘brassy’’
matter will wash out and float on
top of the thinning fluid, from
whence it may be poured off, after
which mixing of the bronze may be
proceeded with. Thus treated the
bronze yields a fine, rich and dur-
able metal lustre. A great difference
in gold bronze powders is to be re-
marked, and it is today possible to
obtain a real gold bronze, and not
mcrely the shadow and substance of
it. Proportionately, of course, the
price will be higher with a corre-
sponding higher quality of results
can be obtained.

One particular advantage to be
noted of gold bronze for ornamen-
tal purposes is its universal useful-
ness—its adaptability for all colors
and all surfaces. Gold is never be-
low par even upon the family car-
riage, and a skilfully laid stripe or
ornament of gold bronze harmonizes
with every and all colors, and looks
every inch the distinguished mate-
rial that it is. Upon some colors, as
for example, light yellows, creams
and many of the lighter reds, alumi-
num bronze, and leaf, yield immen-
sely pleasing results. Naturally, bet-
ter effects are to be had from using
the leaf than from the use of the
powder. Mix the aluminum bronze
powder in quite the same way that
we have advised mixing the gold
bronze except that the aluminum
need not be submerged in, or wash-
ed out with, benzine or other vola-
tile fluid. No other material apart
from the customary thinning liquids
need be added to the aluminum
bronze as the verdigris propensity is
not present in this material. For
lettering purposes, and, indeed, for
all ornamental work of importance,
we would urge the use of aluminum
leaf. It will insure richer and
more permanent effects, to say the
least. Much depends, it will be
granted, upon the size used for the

leaf, and the manner of applying
the size. For a comparatively quick
size such as the carriage painter is
often compelled to use, employ a
medium quick drying finishing var-
nish, using turpentine sparingly as
a cipper for the pencil. The diffi-
culty of thinning the varnish out
much with turpentine is that the
size on the edges of the stripe dry
out, or have a tendency to dry out,
before the center is in a condition to

HENRY HINKINS—A SMITH FOR
SIXTY-NINE YEARS

receive the leaf, with a ragged edged
stripe or ornament as the result. If
time will permit, use three parts of
fat oil, one part finish varnish and
one part gold size japan, for a size
that under ordinary drying condi-
tions will hold a good leafing ‘‘tack’’
for at least 10 hours. Aluminum
leaf, on account of its greater thick-
ness and coarseness of texture, will
not lay securely over a size to which
gold leaf will permanently adhere.
In other words, the size for gold leaf
may be allowed, and by experts is
allowed, to dry until the ‘‘tack’’ is
scarcely perceptible, and the burnish
of the leaf when laid is all the
brighter for the delay in putting on
the leaf. Aluminum leaf, for the
reasons already stated, would not
hold fast to such a size. At the same
time this leaf in common with gold
leaf, is very susceptible to the effect
of a size too wet at the time of ap-
plying the leaf. Applied at such a
time the leaf acts in the nature of a
blanket, effectually stopping further
drying of the size, which in turn
causes the size to penetrate and work
out gradually through the leaf, caus-
ing discoloration and blackening,
and loss of burnish of the metal. An
over thick size, or the application of
too much size which amounts to the
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same thing, will produce similar re-
sults. The size that develops the best
possible burnish for both gold leaf
and aluminum leaf, is a fine brand
of fat, raw linseed oil applied with-
out any thinning or drying medium
added to it. Admittedly, a size of
this kind demands fully 24 hours,
and under some adverse drying con-
ditions, 48 hours or more, to dry out
to a ‘“tack’’ just right to hold gold
leaf. About 24 hours will suffice for
aluminum leaf. If aluminum leaf
must be laid, say, an hour after ap-
plying the size, use three parts
finishing varnish and one part gold
size japan, and draw the lines out
comparatively thin with the liquid.
For a fine, cool effect on white,
cream and light yellow surfaces,
blue lines drawn with exceeding ac-
curacy, are now popular and chief
of all these blue line effects is the
deep chrome green stripe glazed
with any one of the there shades of
ultramarine blue medium shade.
Lines of black, or of brown made of
Indian red and black, when glazed
with any one of the three shades of
ultramarine blue, give charming
striping effects upon the colors pre-
viously mentioned. Mix the blue for
glazing purposes in a pale elastic
finishing varnish, thus maintaining
the original purity of the color. This
rule applies with equal force to the
use of carmine, the lakes and, for
that matter, to the use of all trans-
parent glazing colors. For black and
the ever popular green surfaces,
lines of primrose yellow, Naples yel-
low, canary yellow, sulphur yellow,
cream color, ete., glazed with No. 40
carmine, continue to be prime favor-
ites, both in town and country.

Henry Hinkins — Veteran
Blacksmith

Sixty-nine Years a Smith — Fifty-one
Years a Foreman

I was born in Holland in 1833,
and will be 83 on the 2nd day of
December. Before 'I was 14 years
old my father put me in his shop to
learn the trade and attend school
at night during the winter months.
When I was 15 I was able to shoe
horses, and do other work. In 1851
the family came to America. We
first landed in Buffalo, N. Y., and in
the fall of the same year moved to
Milwaukee, Wis. I worked in dif-
ferent shops, doing wagon and
buggy work. In 1856 I started to
work on the Milwaukee and La Crosse
R. R, now part of the Chicago, Mil-
waukee and St. Paul system.
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There I began at the foot of
the ladder, first on freight, next on
passenger cars and then making and
dressing tools and last on locomotive
work. There were only nine fires
in that shop and I had worked at
eight of them by that time. I work-
ed on almost all blacksmith work on
the road. In 1865 I was induced to
take charge of the St. Paul and Pa-
cific road shop by Mr. Parker, then
master mechanic. I worked thirteen
years for this company when the

which ordinarily took three men, I
would have four. If anything to be
hoisted that would perhaps require
a 14-inch chain I would give them a
84 inch chain. I always had a man
running the steam hammers instead
of a boy, for the reason that if a boy
is any good, by the time he knows
how to run it, he wants a better job.
In the first place a boy is dangerous
in the beginning, and by having a
man that is used to it, he knows how
to run it and you get better results.

smith who does automobile repair-
ing, the blacksmith who works with-
out reading THE AMERICAN BLACK-
SMITH is missing his benefits.

Standardization of Axle
Spindles, Axle Boxes, Wheel
Hubs and Flanges

The leading manufacturers have
agreed upon practicable and scienti-
fic ‘“‘standardization’’ of lengths for
axle spindles and boxes, wheel hubs
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road went into the hands of the St.
Paul and Manitoba. Later it went
under the name of the Great North-
ern in the control of J. J. Hill.
During all my fifty-one years I
have worked under 14 different shop
superintendents and all of them ex-
cept one, has treated me like a
gentleman. During all those years
I have had only one man in the hos-
pital. This man lost one eye by
missing the iron and his hammer
striking the edge of the anvil, and a
piece of the hammer struck the eye.
I have always made it a rule when
any heavy piece was to be moved

VEHICLE INTERESTS

I have been married 60 years, last
April, and have five children, (one
son and four daughters), nine
grandchildren and one greatgrand
child. We celebrated our sixty years
the 20th of last April and all were
happy. All of our children live
within 400 feet of our home.

I have been a reader of THE AMER-
ICAN BracksmirH almost from the
beginning and have found many val-
uable suggestions and hints from the
many different blacksmiths. One
month’s issue pays for many months
for any horse-shoer or wagon, buggy
or general blacksmithing, or any

and flanges, and the accompanying
table shows the result.

The spindle lengths, flange sizes
and hub sizes shown are to be known
as ‘‘standard sizes’’ and are the
only ones which are hereafter to be
carried in stock. All other spindle
lengths, flange and hub sizes will be
considered as ‘‘odd sizes’’ and are
not expected to be carried in stock,
but will have to be made up after
receipt of orders.

As the shortage of material which
now distresses the vehicle trade can
be relieved only by immediate gen-
eral approval of the ‘‘standard



specifications,’”” and as the axle,
wheel, malleable iron, buggy and
wagon trades have all participated
in this effort, giving it their sanc-
tion and approval, the committee
hopes all will extend their active
support in establishing the ‘‘stand-
ards’’ on a permanent basis.

Nowlan’s Aeronautical Ship

Editor’s Note—The following article
and its accompanying engraving appear-
ed in the April (1856) issue of the
“Coach-Makers Illustrated Monthly Maga-
zine.”

The figure of this aeronautical
ship is a paralellogram, 360 feet
long, 26 feet wide, and 36 feet deep,
formed of sheet copper framed with
tubes to give strength and lightness.
It is capable of carrying 1,000 tons

NOWLAN’S AERONAUTICAL SHIP AS ANNOUNCED IN A
COACH BUILDERS MAGAZINE IN 1856

burden. The promenade or upper
deck reaches from end to end, and is
tastefully arranged for the comfort
of passengers. The second deck is
arranged for the grand saloon and
private sleeping rooms for first class
passengers. The third deck is for
steerage passengers and luggage,
and contains the engine room and
storage for the cargo. Underneath
all is a gun-wale running round, 6
feet wide and 10 feet deep, between
the sides of which is an open space
of 14 feet, through which the sails
are worked. Ascent or descent is
effected by a circular movement
performed by means of the helm
and paddle-wheels, which have a
power of ascending in a spiral form
as the tubes are inflated by the en-
gine, and descending similarly as
the gas is contracted by the same
running from end to end, are con-
means. The vertical gas wrdppers,
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fined by light net-work, 25 feet high,
and 360 feet long. They stand 18
feet above the upper deck and com-
municate with the gas pipes by
tubes. The engine of 16 horse power
is worked by a galvanic battery. The
sails, eight in number, are suspend-
ed from the bottom of the lower
deck, and are worked from it.

‘With this arrangement, the ecir-
cuit of the globe can be made in 24
hours! ‘incredible as it may seem to
those who do not reflect that the
earth revolves in its duirnal course
in that space of time, and that at a
certain height above the earth’s sur-
face the atmosphere is fixed and
stationary. To reach any given
point, therefore, it is only necessary
to elevate this ship to that height,

and after propell-
ing it by means
of wheels, sails
and helm, to the
latitude of the
place required,
wait for it to
move to the ship’s
position, and de-
scend to it as the
skylark descends
from his high at-
titude to his nest
and his mate be-

low.
The dangers.
and calamities

that almost daily
occur in the or-
dinary means of
traveling by sea
and land would
thus be avoided,
and the awful sacrifice of life and
property attending them be done
away with.

The necessity for more speedy,
safe and economical modes of trans-
portation of persons and property is
acknowledged by all, and the inven-
tor of this arrangement feels assur-
ed that his device will be found to
answer all these requirements more
perfectly than any previous one,
and will effect all he claims for it.

Don’t Place Fire Insurance -

With Anybody You Don’t
Know About

Several months ago, in the course
of an article on one phase of insur-
ance, I said that a man who placed
fire insurance with anybody but the
home office, or an accredited general
agent or branch manager, should al-
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ways see to it that the solicitor had
authority to accept the business, and
that he actually forwarded this par-
ticular business and had it accepted
by the company. Otherwise the
company might avoid paying the
loss if there was a fire. The situa-
tion which I contemplated was the
precise situation reported in the fol-

lowing letter:
Springfield, Ohio.

A few weeks ago I placed some fire in-
surance on shop building and warehouse
with a young chap who had been acting
a8 solicitor for a Pennsylvania company. I
was anxious to help him along, so I gave
him the insurance instead of to a local
agent, who represented other companies,
and who had handled most of my insur-
ance for several years. A few days after
I gave the order and paid the premium to
this young fellow, he came in and said
the insurance was in force and he would
send me the policy as soon as it arrived.
I never got the policy; in fact, I was
absent from business after that and it
slipped my mind. We had a fire last
month, loss $1,300, and the company says
the order was never received by them and
they therefore are not liable. Was not
the solicitor an agent of the company,
and when I gave him the order—at his
own solicitation—and paid him the pre-
mium, was it not the same as if I had
done it to the company itself?! Would
you not advise me that the company was
bound in this case? R. M. & Co.

I am much inclined to believe that
the company is not bound and that
this correspondent must stand the
loss himself. Of course he can either
arrest the solicitor, or he can sue
him for damages for misrepresenta-
tion, but both of these remedies are
quite unsatisfactory compared with
collecting the fire loss.

‘When insurance is placed direct
with the home office of an insurance
company, of course, the company is
bound from the minute it aceepts
the order. And when insurance is
placed with a general agent located
in some outside town or city, the
company is bound in the same way,
because the general agent of an in-
surance company always has author-
ity to solicit and accept business,
and to bind the company when he
accepts it.

But when you place business with
a solicitor—even a solicitor of the
home office or of the general agency
in your town—you are taking
a risk, because a solicitor’s authority
is usually limited to soliciting appli-
cations and submitting them to his
superiors, who can reject them if
they like. When an application is
submitted to a superior and accept-
ed, then the company is bound and
not before. Until then, the matter
is open. If the solicitor puts the
premium in his pocket and the



application in his desk, of course, the
company is not bound, because it
never got into the matter at all.
That seems to have been the case
here.

As a recent Western case, where
the facts were somewhat similar
(National Union Fire Insurance Co.
vs. School Distriet, 182 S. W. 547,
Arkansas Supreme Court) puts it -—

There was no coniract of nsur-
ance here, because the agent had
only the power to receive and for-
ward applications, end the company
could always refuse or accept an ap-
plication at its discretion. One who
gives business to a solictling agent
18 bound to know the extent of the
agent’s power, he cannot assume
that the agent has unlimited power.

I have repeatedly said that more
carelessness is exhibited by business
men toward their insurance matters
than toward anything else. This
case is exactly in point, in these
respects :— '

1—This correspondent evidently

made it easy for the solicitor to steal
the premium by making the check
out to his order or paying him in
cash. I assume this, but of course I
may be wrong. Checks for insur-
ance premiums should always be
made out to the company or to the
accredited general agent, never to
a solicitor.
" 2—This correspondent went away
and forgot to get his policy. Had
he kept after it and demanded it,
the fraud would have been discover-
ed and he could have protected him-
self before the fire.

The same pressing need to know
that an insurance agent with whom
you are dealing has authority to
bind the company extends to other
matters than accepting business. It
extends to such matters as changing
the terms of a policy or granting
concessions and extensions, which
things are done thousands of times
every day. An agent may not have
power to do these things, though he
may have power to do everything
else. When such things are asked of
an agent it is the duty of the person
asking to know that the agent has
authority to do it. He should not
rest until he has the company’s
0. K. 1t is all right for the agent,
when you ask him, to say, ‘‘Oh,
certainly, I have authority to do
that. I do it a dozen times every
day.’’ That will not help you if
something arises and the company
refuses to be bound on the ground
that the agent lacked authority to
bind in this respect. Hundreds of
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policies have been made invalid in
exactly this way. = -

If you deal with anybody but the
home office in such matters, you are
not safe until you have the com-

pany’s written O. K.
(Copyright by Elton J. Buckley.)
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The Smith in
The Daily News

10000000000

0dd Mention of Anvil Ringers and Knight
of the Forge in the News of the Day.

Blacksmith Appointed Sergeant.

Because of his skill at handling Uncle
Sam’s cavalry horses on the Mexican bor-
der, Emerson Fenton, of Banksville, Penn-
sylvania, has been appointed foreman of
the camp’s smithy and awarded the
chevrons of & sergeant.

Sergt. Fenton and his brother, George
Fenton, conducted a blacksmith shop at
Banksville. George is keeping the shop
until the sergeant returns.

Mr. Fenton enlisted in Company D,
Eighteenth Regiment, more than a year
ago. Shortly after his arrival at the bor-
der the need of horseshoers weas discover-
ed. Private Fenton and several others
were selected. Officers inspecting the
work of the blacksmiths saw an un
knack at handling the horses in Mr. Fen-
ton and he was made foreman of the shop.

Sergt. Fenton is pitcher in Company
D’s baseball team, and will play in the
company’s football team. He is aged 21
years and is a son of Mr. and Mrs. Mat-
thew J. Fenton, of Banksville. He is the
town’s only representative in the Mexican
border expedition.

—C—

Blacksmith Boxing Champion.

“Les Darcy is a great man as fighters
of the day run,” says Buck Crouse, of
Pittsburgh, upon his return from Aus-
tralin. And Buck ought to know, for
Darcy and Buck had @ regulation bout
over in the “Island Empire” which Darcy
won easily. But to resume the story of
this blacksmith. Mr. Buck Crouse says:

“To start with, Darcy has got a pair of
hands that are like a couple of sandbags
that the holdup men use. One clout with
either one of them and it’s all off with
you. His right is particularly good. He
gets in close and clips you in the ribs
with it. He hits short and very effec-
tively.

“His training as a blacksmith has given
him these hands and a pair of forearms
that are wonderful. His leg is very good

. a8 well, and as he does not give you any

time to set yourself for a punch, he usual-
ly has the advantage right from the start.
He has a knack of keeping a men going
backwards all the time.”

—O—

Bends Steel Bars Like Wire.

John H. Thompson, a Portland black-
smith, and a man of massive strength es-
caped from the state insane asylum. As
if they were made of wire, he twisted
apart the steel bars of a window with
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his hands. W. A. McKay, another asylum

.inmate, also escaped through the window.

—o—
Blacksmith Has Toe Broken.

Henry Roembke, a blacksmith in the
Pennsylvania erecting shops, was disabled
when fifty pounds of steel fell upon his
left foot, breaking the large toe. An X-ray
examination was made to determine the
extent of Mr. Roembke’s injuries. He will
doubtless be laid up for several weeks as
& result of the accident.

—m
Horse Kicks Blacksmith to Death,

John J. Bate, of Butte, Montana, was
putting shoes on a horse when the animal
kicked him in the breast, knocking him a
distance of four or five feet.

When Frenk J. Stanaway took Bate to
his home the blacksmith complained of
pains in his chest. Shortly afterward
Bate died, due to shock caused by the
kick. The undertaker testified that no
marks or bruises were found on the body.

—o—

Blacksmith May Lose Hand,

Martin Speigel, a blacksmith, of Paris,
Kentucky, while at work in his shop,
stuck a nail in his hand. He tied the in-
jured member with a rag which he soak-
ed in turpentine. Returning to his work
at the forge he allowed his injured hand
to come into contact with the fire. The
turpentine ignited and before help could
reach him his right hand was so badly
burned that it is thought it will have to
be amputated. His left hand was badly
burned in his efforts to tear away the
burning rag. h

—

Blacksmith Injured by. Man He Befriended.

Fred H. Berger, a blacksmith of South
Woodstock, was attacked by Peter Saul-
ter, who, armed with a knife, tried to kill
his blacksmith benefactor.

Saulter appeared in Woodstock the first
of the summer, down and out, and Berger
took him in. Recently Saulter had been
acting queerly and one morning began
throwing things around his roof. When
Berger told him to stop Saulter took out
a large pocketknife an slashed Berger. A
scuffle followed, and Mrs. Berger ran to
her husband’s assistance. They were un-
able to disarm Saulter.

Berger’s 12-years-old boy, Arthur, went
to the blacksmith shop and, getting a pair
of tongs, grabbed Saulter’s wrists with
them and squeezed them until he dropped
the knife. Saulter was then overpowered.
g: v;aa irr;sted and taken before Justice

arles errin on a charge of ult
with intent to kill. oo

——

Frank Eachus, Horseshoe Pitching
Champion,

Frank Eachus, of Gallipolis, Ohio, is the
horseshoe pitching champion of Ohio. In
a recent tournament he won every one of
his games against various opponents and
ended by winning four straight from Joe
Brickar, of Canton, who took second
honors. Eachus, the champion, took a
prize of one hundred dollars in gold, and
a diamond-studded gold medal. His games
were pitched before crowds of from 2,000
to 3,000, who cheered as though they were
seeing a game of baseball. On the final
day when he won the championship,
Eachus, in seven games, made 23 “ringers”
besides those he lost by being “topped”
by his opponent.
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A Wise Guy
W. 0. B.

There was a Young Upstart folks said
had no sense, who started in business on
ninety-eight cents. The ninety he paid
on some stock and a forge and the eight
he just squandered on hand bills, by
George. The dodgers were out but an
hour or so, when into the shop came five
bones in a row. He stuck three of these
into more tools and stock, one went into
ad-space and the fifth in his sock. The
ad-space invited more folks to his place,
while the money they brought put a
smile on his face.

Soon people were flocking to his four-
by-eight dump, and for a new work shop
he soon had to hump. Then down on the
square where the people all pass he
bought up a corner— Young Upstart had
class. He built there a shop that beat
others a mile—'twas concrete and brick
and of artistic style. The machinery and
tools and equipment were “right” and
folks who have seen ’em say: “Cost quite
a might.” And when all was ready a great
big page ad told of his shop and the
equipment he had.

And while things were coming, he'd
most reached the top, he never quit ad-
vertising his shop. Folks often would tell
him he’d save quite a bit, if he’d cut his
ads down, but he said: “Not a Jit.” And
80 he kept moving along at a pace that
left his competitors out of the race. He’s
now the Napoleon of Hamiltonville where
all wish him well and none of ’em ill.

Some call such stuff luck, but that is
all bunk—for didn’t he p when
times were just punk? The secret is this,
let me put you wise—the way to get
business is to advertise.

weLas

Take care of the pennies and the min-
utes and—success will stare you in the
face.

If some horseshoers pared expenses the
way they do hoofs, they wouldn’t have
any bills to pay.

No matter how much, put something
aside for a rainy day, it will surprise you
how soon a little means a lot.

He is a poor smith and a poor business
man, indeed, who allows himself to be
stumped by the same job twice.

You may be sure that a man is very
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busy when he has been so busy that he
has had no time to tell folks how busy he
has been. .

Every job you do must pay its propor-
tion of light, rent, heat and etc. Are
you feeding the profits of one job to keep
other jobs alive?

You deserve all the business you can
get, whether it wanders in, or is coaxed
in, or whether you have to go out and
bring it in by force.

What do you pay yourself as proprie-
tor? You should receive a salary and
you are worth more than anyone of your
men, see that you get more.

Make a place for yourself on the Honor
Roll. A ten-year subscription will save
you half your subscription money and
place your name among the leaders right
now.

A business smith may fool himself by
failing to charge all of his expenses into
his cost of doing business, but his ex-
penses will come out of his gross profit
just the same. )

When the chap with the winsome smile,
the steady eye and the persuasive tongue
calls on you, listen if you want to and
accept his cigar also, but do please keep
a tight hold on your wallet.

Funny, isn’t it! that when there are
leaks in the roof, there are usually leaks
in the business. Some folks try stopping
both leaks by covering the shop with a
mortgage, but it’s poor business.

Don’t wait until a new competitor prods
you into life. Make such a hot fight for
business every minute, that the new com-
petitor will stay away. Keeping ever-
lastingly at it will prevent him from even
getting located.

Some smiths seem to think that to fold
their arms and lean against the front door
sill “kind of graceful-like,” will draw
trade as a magnet does steel. Other
smiths just keep a-hammering and a-hust-
ling while they are waiting.

The best time to adjust credit matters
is before you deliver the goods. Then if
things don’t suit you, you can withdraw.
Better have the material in the shop and
the labor undone, than in a dishonest cus-
tomer’s hands and not paid for.

A good time to fix up the shop roof is
before the snow flies. Perhaps a few
shingles are all the roof needs. Then
again, it is sometimes cheaper to apply a
layer of new roofing. Some of the patent
roof coverings are cheap, good and easily
applied. .

Try your telephone as a collector. Af-
ter you have sent your customer a bill
and have asked him to remit, if he doesn’t
pay any attention to your notices by
mail, just ring him up on the ’phone as a
reminder. The chances are this will bring
him to time.

How long is it since you have contribut-
ed to these pages? Let the Editor hear
from you occasionally. Surely, you know
of methods, hints, kinks and recipes not
generally known to the craft at large. It
won’t take you a minute to send in some-
thing of interest.

Sometimes it is more economical to
spend money than to put it in the bank.
Economy is not so much the saving of
money, as it is the saving of what you
buy with the money you spend. Many
smiths would save money if they pur-
chased new shop equipment.

Have you applied that coat of white-
wash to the interior of the shop walls?
The doors and windows will be closed
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pretty muech from now om, and bright
white walls will help materially to make
the interior of the shop more -cheerful
during the closed door season.

Those who never hear of you or your
shop, can never trade with you. Only
by adding new customers, can your busi-
ness increase, and you can only add new
customers by advertising in one way or
another. Advertising will carry your
shop sign right to the people you want
as customers.

Safety devices pay from every view-
point. The worker who must keep one
eye on his machine to keep from losing a
finger or an arm, cannot turn out as much
nor as good work as the chap who can
devote all of his attention to his work,
and knows that with reasonable care his
fingers are safe.

“Strike while the iron is hot” is an old
saying, but is an excellent one to apply
in the case of collections. When you hear
of a farmer customer selling a lot of his
produce—present your bill immediately,
get after him quick and before he has a
chance to put the money away where you
cannot get at it.

Welding is just about the most exact-
ing operation in any smith’s work. There

-are no half measures in welding—either

it is or it isn’t a good job. No amount of
argument, no amount of demonstration,
no amount of testing will meke it any-
thing, but what it really is, and when a
welding job is poor, it is absolutely no

Clean up the old accounts—go after
them tactfully, persistently and thorough-
ly. If necessary, sue for your money,
and then start with a clean slate, and
keep it as clean as you can. You cannot
run your business on the money in your
debtor’s pocket, and your efforts and
work will not do you or your family, or
your business any good, unless you get
the money that belongs to you.

A heavy purse makes a light heart. A
man who has practiced a quick saving
plan says: “I got into the habit of forcing
myself to yield a surplus every month.
When I had saved a few hundred dollars,
I looked for a good investment—real es-
tate in a good place at a good price. I
then improved it, borrowed the money, if
necessary, and rented as quickly as pos-
sible, I looked for a purchaser at a profit.
I have saved and I am ready for the
rainy day.”

When you share your experiences, your
knowledge and give advice you are build-
ing up the future of the craft—you are
helping future smiths. How much pro-
gress do you suppose would be made in
the craft, if each smith kept all of his
experience to himself? If when he dis-
covered a new kink, method or short cut,
he guarded it like a family secret? Just
suppose all smiths had done this since the
time of Tubal-Cain—how much would the
average smith of today know?

Straight from the shoulder, let your
slow paying customers have it. The next
time the slow payer does not come to
time when he promised, try an argument
along this line: “Mr. Brown, you promised
to pay this bill today. My credit depends
upon my being able to pay my bills
promptly. I cannot do this unless my cus-
tomers settle with me as they agree. If
you haven’t the money, there are banks in
town for the very purpose of accommodat-
ing men in your situation—but I am mnot
in the banking business.”
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The Depreciation of the
Packing Material Used
in Case Hardening /

JOHN JERNBERG

Case hardening, as the name im-
plies, consists of hardening a sHell
of a desired thickness on a soft steel,
which without such treatment would
not permit of this. A good steel for
carbonizing is a steel of about 20
point carbon. A simple heat treat-
ment alone cannot make such steel
“glass hard.”’ If the carbon content
is raised, say to .8 or .9%, the steel
can be made hard. It is this that
carburizing does. Carburizing then
consists of giving to the shell of the
soft steel the proper carbon content
which then permits of a heat treat-
ment to harden it.

The method employed in effecting
carburization commercially is more
or less standardized. It consists of
packing the soft steel parts in a suit-
able container which will withstand
the heat and surrounding the steel
with a material which is essentially
a fixed carbon or one which liberates
hydrocarbons and subjecting the
whole to heat.

Experiments carried on have con-
firmed that mild steel or iron absorbs
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FIG. 1.—THE CARBONIZING FURNACE
ALSO SHOWING HOW THE POT WAS
PACKED

.HEAMEMCANBLACKSMITH@MMM i

carbon under the above conditions
when heated to 1350 and over; that
when a fixed carbon is used carbon-
monoxide—(CO) is formed; that
the carbon of the carbon monoxide
permeates the steel, leaving the
oxygen (O) to combine with other
carbon ; that iron has a great affini-
ty for carbon and forms a saturated
solution of ferric oxide (Fe30)
when it contains .9% of carbon ; that
the pressure of CO aids penetration
and that the presence of nitrogenous
material aids as a carrier of the
carbon.

The rapidity of penetration varies
with the temperature while the
depth varies with the time. The
most efficient carburizing is done at
about 1650 or 1700 F.

The efficiency of a carburizing
material is based on its ability to
give a quick penetration; to give the
proper carbon content and its cost.
With these facts in mind, let us enu-
merate a few essentials of a good
carburizing material. In the first
place, as has been said, (A) the case
should be formed in as short a time
as possible, other things being equal.
This is, of course, economical. (B)
The material should be as good a
conductor of heat as possible and
have a low specific heat. These two
features will aid in obtaining a uni-
form case on all the pieces of steel,
for it will tend toward heating the
middle of the container soon after
the outer parts have been heated.
(C) There should not be present
more than 2% sulphur, especially if
moisture is present, for the acid
thus formed would pit the iron.
Hence (D) the material should be
such as to leave the surface of the
steel carburized in a good condition.
(E. The material should not ex-
pand radically when heated since
this would distort the contents. (F')
the final requirement of a good ma-
terial is that it shall have the mini-
mum per cent. of shrinkage and re-
tain its carburizing power for many
successive heats. It is this last very
important feature that we were in-
vestigating in this experiment.

The generally used substances for
carbonizing have ground bone,
leather, scraps, sawdust and char-
coal. Bone is objectionable because
of its high phosphorus content,
while leather scraps are very good
but have become very expensive.
Sawdust is very unsatisfactory be-
cause of its unreliability. Of the
four, charcoal is probably the best
and most used. Experiments car-
ried on at the Worcester Polytechnic

Institute have proved that a com-
pound, consisting of 94% charcoal,
3% salt and 3% kerosene (by
volume) was an excellent prepara-
tion. The charcoal is generally of
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FIG. 2—THE HEAT TREATMENT FUR-
NACE SHOWING SECTIONAL VIEW OF

HEATING OVEN

birch or maple wood, crushed to
small pieces, which will pass a sieve
having eight meshes per linear inch.
There are also at present many pre-
parations on the market which claim
some of the desirable qualities cited
above.

The object of this investigation
was to make a study of the deprecia-
tion of the packing used in case
hardening. The packing was to re-
ceive the same treatment as it might
reasonably receive in commercial
work and the depreciation, both as
to volume and weight, noted. The
changes resulting from the deprecia-
tion of the packing were the other
points to be observed.

The case ohtained from any car-
bonizing compound depends wupon
four variables: ratio of steel to com-
pound, nature of steel, time, and
temperature. In order to accurately
observe the depreciation of the com-
pound, in question, we deemed it ad-
visable to keep these four variables
constant throughout the entire test.
Thus the work was confined to using
the same compound over and over
again in successive heats of which
the time of duration and tempera-
ture remained constant. The steel
was 80 chosen that it was practically
the same throughout the tests, while
the amounts of steel used were




T I

calculated so as to keep the ratio
constant throughout the tests.

A temperature of 1650°F was se-
lected and five hours as the length of
time for the test. These values
seemed to fairly represent condi-
tions to be met in commercial work.
Six bars of steel were provided for
this work. By fracturing, we judged
that three of these were nearly alike
and collected sample chips from
those which we had analyzed. The
analyses gave the carbon contents
as .14%, .16% and .19%, respective-
ly. These seemed to be so nearly
alike that no distinction need be
drawn between them.

The ratio of the area of the steel

FIG. 3.—SHOWING THE CARBONIZING FURNACE, ALSO

HE AMERICANBLACK

The steel was first cut into 9-inch
lengths from a 14-inch bar. These
were turned and filed to a 23/32
diameter and then cut in two, mak-
ing the finished pieces 414 inches
long. As many of these as was pos-
sible were packed into the pot in
such a manner that one-inch of
packing separated each. Our pot
could in this manner hold twelve
pieces, packed as shown in Fig. 1.

Having done this, we could now
calculate the exact ratio of packing
to surface area of
steel and keep this
constant through-
out the test. Thus
as the packing

THE HEAT TREATING FURNACE

to the volume of the packing was
determined in the first heat by mak-
ing the distances between bars and
between the bars and the walls of
the pot what we considered correct.
This will be explained later. The
ratio was calculated and the amounts
of steel for the following heats were
determined by keeping this ratio
constant.

As previously stated, of the four
variables, viz., time, temperature,
carbon content of steel, and steel
ratio, we kept the time constant at
five hours, the temperature constant
at 1650, the ratio of steel to packing
constant and noted the variation in
the packing. The steel used analyz-
ed 169% carbon on an average
throughout all stock used.

shrunk in volume, we accordingly
reduced our steel as determined by
the ratio obtained. The pot was
then covered with the cast iron cov-
er fitting into it and sealed with
asbestos putty.

The covering and sealing of any
container used to hold the packing
and steel is a very essential part of
the preparation. To avoid covering
would be to disregard one of the
fundamental principles of the pro-
cess, namely, that CO gas under.
some pressure must intervene the
solid carbon and the steel. Obvious-
ly, this gas would escape without
performing its function. The pot
was always left in the furnace over
night to cool.

The temperature was taken with a

pyrometer, but because of altera-
tions in wiring and misuse, the
meter read higher than the tempera-
tures were. For this reason, some of
the first temperatures were some-
what low, which accounts for the
thin cases and small depreciation at
that time.

Heats of five hours duration mean
five hours from the time the interior
of the pot had reached the tempera-
ture determined wupon, namely,
1650/ Fah. To determine the time

HI

FIG. 4—THE CASE HARDENING MATERIAL BEFORE AND

AFTER USING

it took to do this, we drilled a row
of 14-inch holes in the cover from
the circumference to the center and
in them inserted wires which reach-
ed to the bottom of the pot. From
time to time, while the pot was heat-
ing, a wire was pulled out, begin-
ning at the outside. By the color to
which the wire was heated, the tem-
perature of the interior could easily
be judged. The average time during
the first few heats was found to be
two hours, so we took this to be con-
stant throughout.

Careful measurement was made
of the packing at the beginning of
the first heat and after each heat.
The cubical content was measured in
a 1,000 c. c. graduate as shown in
Fig. 6, while the weighing was done



FIG. 5—BROKEN SPECIMENS OF THE PIECES TREATED SHOWING THE CASE

on sensitive scales. The amount of
steel to put in was figured each time
from the ratio determined previous-
ly. Thus, for 20 heats of five hours
each, a total of 100 hours, the same
packing was used over and over
again, and the depreciation in
volume and weight noted each time.

The three pieces of the bottom
layer of each heat were carefully
marked and put away until the
twenty heats had been run. They
were then heat treated for the case.

By heat treating for the case we
mean hardening the outside shell
which was carburized. This treat-
ment gives it the most refined grain
structure, besides making it glass
hard. When the specimen is then
broken a distinct case can be seen
around the coarser inner part. To
accomplish this hardening the pieces
were all heated in a gas furnace
(See Fig. 2) to a temperature of
1450°F. and plunged in water.
This is the proper hardening tem-
perature for 9 point carbon (.9%)
steel. As the carbon contents de-

creases the hardening temperature
increases. In commercial practice
the core is often treated, first at
1625 to 1650°F., and then the case
at 1450. Of course, the grain re-
fining temperature of the core de-

sult. With a powerful
glass and a scaled divided into hun-
dredths of an inch, the thickness of
the cases were quite accurately read.
To know exactly what per cent.
carbon the case contained, .020
inches was turned from the diam-
eters of each of the 20 specimens
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HOURS OF USAGE OF PACKING



and then a thin cut made of which
the chips were gathered, the chips of
each specimen in a separate enve-
lope. Great care was taken to keep
these free from oil for since oil con-
tains ecarbon, it would make the
analysis incorrect. These were then
sent to a chemist for analyses.
Analysis of Results.

As seen by the curves on Curve
Sheet No. 1, the packing depreciated
less between the second and seventh
heats, both by volume and by weight,
than during the remaining heats,
owing to the lower temperatures al-
ready mentioned. The depreciation
during any one heat was the great-
est during the first heat, when the
packing lost 30% by volume and
38% by weight. As the case obtain-
ed with this heat was one of the low-
est obtained during the entire series,
it is apparent that there was a loss
not accounted for.

Probably the pot and cover still
absorbed quite an appreciable
amount of carbon during this first
heat. The large shrinkage let the
cover down quite a distance, destroy-
ing the asbestos air seal to some ex-
tent, and thus allowing the gas to
escape. These things all helped to
make the first a large depreciation,
however, it is very probable that the
first shrinkage when the material is
new is always the greatest.

The rate of depreciation remained
practically constant during the re-
mainder of the heats although it fell
off slightly towards the end.

It will be noted that the curves
representing the present shrinkage
by weight and by volume come near-
er together during the last heats.
This is explained by the fact that
the specific gravity of the packing
diminished as the number of heats
increased. In the table giving the
packing data (Table No. 1) the last
column gives the grams per cubic
centimeter as determined after each
heat. It is of interest to notice that
the total change in specific gravity
during the one hundred hours of
actual use amounted to only nine-
teen per cent.

The depths of cases obtained aver-
aged .028”. Although the depths of
the separate cases seemed to vary
considerably the number above the
average approximately equalled the
number below it. As regards the
carbon content of the cases the
values given on the data sheet do not
fairly represent the results obtained.
The chips removed from the speci-
mens for analysis were taken at a
depth of 10/1000-inch from the sur-

face. As the depth of case fell be-
low .025-inch in five tests, and be-
low .020-inch in three, this was too
great an amount to remove before
securing the sample chips—as the
chips so obtained represented the
poorer part of the case.

Fig. 4 shows the change in the
condition of the packing due to use
by contrasting a sample of new ma-

was carbonized is shown in Fig. 1.
This is a circular furnace consisting
of a plate steel shell lined with fire
brick. Between the fire brick and
shell is a thin layer of sand to al-
low for the expansion of the steel.
The bottom is protected from the
heat in the same manner as is the
shell. Gas from the city mains is
burned at the four burners which
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TABLE NO. : SHOWING SHRINKAGE OF PACKING MATERIAL

terial with the remnants of the tests.
As is clearly evident from the sec-
ond picture the packing became fine
and dusty towards the end. The par-
ticles became so fine and light that
it was exceedingly difficult to handle
the packing without losing part of
it. The finer particles were of a
lighter color than were the original
ones.
Description of Apparatus.

The furnace in which the steel

are located as shown. The gas and
compressed air, under a pressure of
about two pounds per square inch,
mix at the Y-junction after which
the mixture divides, half going to
the burners at each side of the fur-
nace. Beyond the burners the open-
ings flare in one direction so that
the gas enters the combustion cham-
ber in a direction tangential to the
walls of the pot. This scatters the
gas about the chamber and causes a
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TABLE NO. 2 SHOWING THE RESULTS
OBTAINED AFTER EACH HEAT

more even distribution of heat than
would be obtained otherwise.

Because of the comparatively low
temperature of the heats it was pos-
sible for us to use an iron crucible.
This we secured from Browne and
Sharp Company of Providence,
Rhode Island. As this crucible was
made to withstand a temperature of
2300°F., the heats we subjected it
to had httle effect upon it. As any
metal crucible will deteriorate,
owing to the oxidizing action of the
air, the walls of this crucible became
so thin that another—exactly like
the original—was used for the last
two heats. The dimensions of these
crucibles were: outside diameter, 8
inches; inside diameter, 714 inches;
inside height, 714 inches; overall
height including the 1-inch legs, 914
inches.

‘We made a cast iron cover for the
crucible, 34-inch smaller than the in-
side diameter. This was to allow
for the warping of the walls. As
this cover fitted inside the pot it al-
ways rested upon the packing, thus
preventing any air space. In order
that both the walls of the pot and
the cover should not tend to absorb
carbon during the first few heats a
trial heat of seven hours was made
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with the crucible filled with pack-
ing. The temperature of this heat
was about 1900° F.

Fig. 2 shows the furnace employ-
ed for heat treating the carbonized
steel. This furnace is made with a
metal shell lined with fire brick in
the same manner as is the carburiz-
ing furnace previously described. It
also resembles the latter in the fuel
used and the manner of mixing the
air and gas. This is clearly shown.
The mixture of air and gas enters
the combustion chamber on the two
sides through manifolds. The speci-
mens to be treated are placed upon
the bridge which extends the length
of the furnace, the combustion tak-
ing place between the bottom of the
furnace and the bridge. Air is stored
in the cylindrical tank near the bot-
tom of the furnace. The pressure of
the air leaving this tank can be va-
ried by means of changing the
weights upon the relief valve.

The temperature of the furnace is
measured by means of a Bristol In-
dicating Pyrometer equipped with a
thermo-couple of comparatively high
electromotive force. At the begin-
ning of our work we had two new
thermo-couples. Testing the pyro-
meter with these thermo-couples at-
tached we found that the pyrometer
needed adjustment. Using a Le-
Chatelier Pyrometer equipped with
a platinum-rhodium thermo-couple
as standard, we changed the resist-
ance of the Bristol Pyrometer until
the latter read correctly. We then
checked the readings by means of
fusible salts.

A Bristol Pyrometer, when prop-
erly adjusted, is a very good instru-
ment for practical work. As the low
resistance thermo-couples will with-
stand a temperature up to 2300° F.
such an instrument will give as good
service in heat treatment work as
will the LeChatelier Pyrometer, al-
though the more sensitive instrument
is better suited for laboratory work.

Conclusions,

Although our work was not done
with the utmost precision, yet the
results farily represent what might
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be expected in commercial work. For
example, it was rather difficult to
measure the volume of the packing
material after each heat with great
accuracy, because it assumed a
smaller volume when the graduate
was jarred. However, we endeavor-
ed to jar each measuring the same.
Then also our temperatures were
somewhat low during the first heats
as was before mentioned.

With due consideration of these
facts we conclude:

1. That this case hardening com-
pound has a low rate of shrinkage.

2. That the carbon content of
the case is as it should be.

3. That this material has a most
remarkable endurance as to its abi-
lity to carburize, the cases being as
good and as thick after some 100
hours of use as at the beginning or
intermediate heats.

Had time allowed we could have
run the material for several heats
more with probably excellent results.

Notes on the Theory and

Practice of Hardening
JAMES CBAN

On reading an article under the
above heading, which appeared on
page 295, Vol. 15, T HE AMERICAN
BLACKSMI'I‘H the wrlter got several
surprises, the principal one of which
was the description of a heating ma-
chine said to be used in the harden-
ing of blades of pocket knives.

While the description of the ma-
chine in question might pass the
average reader, as the appliance
generally used for the purpose, the
writer considers it only fair that
they be given facts.

Before proceeding further it may
be well to explain that the machine
described in the article referred to
was originally designed and used for
the hardening of balls for ball bear-
ings. It has, however, in recent
years been modified and improved
to such an extent that it is now used
for the automatic heating of a large
variety of small pieces, but not for
the blades of pocket knives for the
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AND SUCCESSIVE HEATS OF PACKING
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reason that in following the spirals
of the screw while going through the
machine they would be tumbled in
all directions and when delivered to
the bath, they would as likely as not,
enter it on the flat.

It is hardly necessary to explain
to any one who has ever done hard-
ening that it is of the utmost impor-
tance in the hardening of such
pieces as the blades of pocket knives,
to dip them in the bath, end first, to
insure their being straight. The
machine generally used for the auto-
matic heating of blades for pocket
knives and similar articles made
from high carbon steel consists of a
gas heated oven mounted upon legs.
Just below the heating chamber
there is a chain rotating upon
sprocket wheels, one at each end of
the machine. Attached to the chain
are pins several inches in length,
which project through a slot in the
lower side of the heating chamber
and carry receptacles specially con-
structed to accommodate and keep
in position the articles to be harden-
ed, so that when they have left the
horizontal and assumed a vertical
position in passing over the sprocket
they will enter the bath, end first.

It might be well to explain that
these automatic heating machines
are operated by power through a
speed regulating counter shaft. The
heat is gauged by a pyrometer and
the point of recalescence at which
the carbon in the steel changes form
can be determined by the use of an
electro magnet. It might be well to
explain that when steel, regardless
of its carbon contents, has been heat-
ed to the critical point, or point of
recalescence, it looses all magnetic
attraction and is in proper condi-
tion to be quenched for the best re-
sults. Therefore, it stands to rea-
son that with an automatic heating
machine having its heat gauged by
a pyrometer, a speed controlling
regulator and a magnet to deter-
mine the correct degree of heat for
the best results, that better and
more uniform hardening can be
done than is possible in following
the old-time method of guessing at it.

While the tempering machine de-
scribed by Mr. West may be used
for drawing the temper of pocket
knive blades, attention is no longer
paid to color. The heat for temper-
ing is gauged by a thermometer
placed in one end of the drum, but
the higher grade of blades are tem-
pered in an oil bath which is usual-
ly heated to from 550 degrees to 575
degrees Fahr. according to the qua-

lity and carbon contents of the steel.
Usually when the temper is drawn
in oil the blades are allowed to re-
main in it until it has cooled down,
as the longer steel retains heat after
tempering the tougher it will be.

There seems to be no question
about the hand forged knife blade
being superior to those made by the
drop forging process when the same
steel is used in both methods of
forging. But to overcome this a
finer grade of steel is generally used
when the blades are drop forged, to
compensate for the hammer refining
in hand forging.

The reason for so many of the
blades of pocket knives being soft,
and it has to be admitted that a vast
number of them do not give the
satisfaction that their cost warrants,
is that they are overheated in polish-
ing. Another thing, particularly in
this country, that places U. S. and
the knives made here at a disadvan-
tage to those made in England, is
that in the majority of cases the
English knife maker is the descend-
ant of generations of knife makers
and the business is to him like sec-
ond nature ; whereas in this country
the knife maker is often the vietim
of circumstances, or in the business
for the remuneration derived from
it and while there is no doubt about
most of them putting the best ar-
ticle they can on the market at the
least possible cost to the consumer,
the hereditary element so pro-
nounced in the Englishman is lack-
ing.

Referring to the retempering of
the blades of pocket knives when
they are found to be too soft for
satisfactory service, it is not neces-
sary to remove them from the
handles. The method followed by
the writer, and it has almost invar-
iably proved satisfactory, is to
thrust the blades to be rehardened
through a raw potato until nearly
all of the blade is exposed and the
bolsters on the handle are entirely
covered. Bend a piece of flat stock
to the shape of a U, about 3/16-inch
wide inside, heat this to a bright red
and place the blade inside the U
with the point projecting slightly
through it. This is to prevent the
point, which is the slimmest part,
from getting heated before the rest
of the blade. When the blade has
absorbed what may be considered
the right amount of heat it should
be quenched, back first, in either
fish, linseed or cotton seed oil. As
soon as cold, polish the blade and
draw the temper to a purple color,

using the same piece and the same
heat as was used in hardening. The
raw potato will effectually protect
the handle and it will bear no un-
sightly marks to remind you that it
did not always prove satisfactory.

Kecipe Book

Axe dressing, hardening and tempering
seems to be giving one of our Western
readers considerable trouble. After look-
ing through the recipe book, I would sug-
gest his trying the following: After heat-
ing your axe-blade to a deep yellow, com-
mence to draw out by hammering, begin-
ning at the cutting edge and going all
away across the bit, first on one side, then
on the other, until the heat begins to get
low and the edge is drawn as thin as is
necessary for an ordinary chopping axe.
Now, take another heat, this time about
one and a half inches back from the cut-
ting edge, and heat to a good yellow. In
hammering after taking this heat, ham-
mer in a line about one and a half inches
back from the cutting edge and hammer,
first on one side and then on the other,
the same is in the previous operation. The
aexe has now naturally widened out and
if too wide, cut off on both sides with a
chisel, but do not attempt to hammer this
surplus metal back into the blade after
cutting off to the required width. Heat
the blade again, this time to a low heat,
and hammer carefully and evenly all over
the flat surface on both sides at about one
and a half inches back from the cutting
edge. Now allow the blade to cool and
then file up smooth and to proper shape.
The blade is now ready for hardening, this
is done by heating the bit slowly and
evenly for not less than onme and a half
inches back from the cutting edge. The
heat being & cherry red. Now, dip the
cutting edge into the hardening bath,
raising and lowering it, so as to cool it
gradually, and not too quickly, which
would produce strains in the steel. Now,
polish the hardened part, and heat it very
slowly over the fire, moving it back and
forth so as to ensure an even, careful
heat, and heat until the whole bit of the
axe for one and a half inches back from
the cutting edge, will show a light blue.
The axe is then cooled off and is ready for
grinding.

Another welding compound comes to us
from one of our Eastern friends. This mix-
ture being recommended for springs. Take
a quantity of calcined or burned borax,
and for each ounce of borax take two
ounces of beeswax, and about two ounces
of resin, mix these ingredients carefully

and thoroughly, and use the same as plain
borax. :



Tractor Plow Construction

and Adjustments

Address by I. A. WEAVER before Am.
Soc. Agr. Eng.

In discussing modern engine plows we
will divide them into two classes—the
light duty, rigid beam built in two, three
or four bottoms, and the large, flexible
beam type of four bottoms and larger. To
the casual observer it might appear that
the only problem involved in designing
the light tractor plow would be to arrange
a special hitch on a horse-drawn plow or
to attach & number of walking plows to a
platform mounted on wheels to make the
large flexible beam plow.

It is an imposing sight to witness a
large plowing outfit operating in a large
field under favorable conditions and in
soil uniform all over the field. However,
they are not always operated under such
favorable conditions. Sometimes the field
is full of stones and grubs or the ground
80 hard that it is impossible to plow with
horse plows. Again, the same type of
plow bottoms is expected to do good
work, running from a few inches in depth
to a depth that is impossible to go with-
out special type bottoms.

It would be interesting, if time permit-
ted, to go into the detail construction of
the various makes of engine plows in

EDITOR'S NOTE—This address by Mr. Weaver
should be read by every plow repairman who is de-
slrmuo!getﬂn;lbettulmdmhndingo!plmma
tion. No implement repairman can Iknow much

about plow operation. This article i3 full o! infor-
mation.
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general use, but we can only discuss some
of the general features found in all of
them. Engine plows must necessarily be
stronger than horse-drawn plows as they
are expected to work in harder ground
and go deeper, also from the fact that the
draft of the engine is much different than
with horses. A four-horse team on a gang
plow could easily straighten out one of
the beams, yet there are few beams bent
for the reason that they will not exert
their full energy when an obstruction is
encountered. This is quite different when
the plow is drawn with an engine.

Owing to the peculiar construction of
the flexible beam plow it must be much
heavier per bottom than the rigid beam
type, a8 with the latter the entire weight
of the plow, including the axles and
wheels, would be thrown on the bottoms
to assist them to penetrate if necessary;
while with the flexible beam type about
50 per cent. of the entire weight is in the
platform. Even one end of the beam is
held up by the platform which leaves but
a small per cent. of the entire weight of
the plow on the bottoms.

There are just two things that will
cause a plow to take to the ground—suc-
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This is shown in Fig. 1, which shows &
plow drawn by a horse. In this case the
power is applied at the horse’s shoulder
and the point of hitch on the beam is ap-
proximately in line with the center of
resistance on the plow. By raising or
lowering the point of hitch the line of
draft is not changed but the point of the
plow is raised or lowered to make it run
the depth desired.

Fig. 2 shows the two extremes of the
high and low hitch of a plow attached to
a platform. It will be observed that the
low hitch has the advantage of the high
one in this respect.

The instant the plow starts into the
soil it goes forward in relation to the
point of draft and the deeper it goes the
greater this movement increases, or the
higher the hitch the greater the increase.
This is also largely effected by the length
of the beam. The long beams have the
advantage over the short ones in working
qualities but require greater strength in
order to overcome the increased leverage
to hold against the side pressure when
the share engages an obstruction and to
insure even width with furrows.

This type of plow must be provided
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FIG. 1.—RAISING OR LOWERING THE POINT OF THE HITCH RAISES OR
LOWERS THE PLOW'’S POINT

tion and weight. Suction is created large-
ly by the point and does not differ much
in the different makes of plows. A thin
shaped point will penetrate and pull
easier than a thicker one but would wear
away faster and could not be sharpened
as often. As the points begin to get dull
it requires considerable weight to keep the
plow in the ground.

Contrary to the general opinion, the
height of the hitch hinders the plow from
taking the ground instead of forcing it in.

A TRACTOR PULLING SIX PLOW BOTTOMS AND A HARROW

with a gauge wheel to regulate the depth
and elevate the plow and is usually con-
trolled by & lever mounted on the beam.
This whee] must necessarily be placed be-
tween the end of the beam and the bot-
tom. When the wheel passes over an
obstruction the bottom is elevated higher
than the obstruction. This defect is
largely overcome by mounting the lever
on the platform and connected to the
gauge wheel with a compound connection.
As a plow usually cuts 14 inches there is
a limited room between the bottoms and
coulters for the wheel. If too close to
the rolling coulters they will cause trouble
in certain soils and in other positions will
cause the plow to choke where there is
much trash. Therefore, in designing a
plow of this type the locating- of the
gauge wheel demands the most careful
consideration of all possible condition
contingencies to be met with in operation.

The coulters should be strong and cap-
able of having an adjustment that will
set them near the point of the share so
that in soil full of large boulders, such as
are found in the northwest, they will
throw the plow over these obstructions
end prevent breakage. Ordinarily the
coulters should be set about one-third of
the depth of the furrow and about % of
an inch to the land. If set too far back
and too far to the furrow side the press-
ure will be light above the shin of the
plow which will retard the scouring. In



soils full of loose stones and gravel a
jointer will usually work better than a
rolling coulter which has a tendency to
ride over the small stone. When equipped
with combined coulter and jointer the
scouring qualities are also affected if too

the fact that many operators will supply
iron pins rather than go to the trouble
of putting in the wood ones.

In fields where there are high ridges by
reason of the crop being planted in rows,
the rigid beam plow will require less at-

FIG. 2.—SHOWING THE TWO EXTREMES OF HIGH AND LOW HITCH WHEN
PLOWS ARE ATTACHED TO PLATFORM

much soil is turned in front of the shin
of the plow.

The engine plow generally operates a
little deeper than the horse-drawn plow.
In & fleld that has been cultivated for
years at a depth of, say 5 inches, the
soil is sometimes loose and mellow to
that depth while below it may be of a
very soggy, sticky nature and if you at-
tempted to go 8 inches deep the face of
the moldboard would be covered with a
layer an inch thick of the heavy, sticky
soil which the loose soil would be unable
to push off and as a result, the plow
would be prevented from scouring. Un-
der these conditions it is necessary either
to go a little deeper and secure greater
pressure on the face of the board, or plow
a little more shallow.

With plows having more than four bot-
toms the force required to pull them is
" greater than the strength of each indi-
vidual bottom, which makes the break
pin hitch impractical. It is, therefore,
necessary to provide some safety device,
usually in the form of a break pin on the
plow standard. These pins are generally
of wood, about one inch in diameter.

In many cases when an obstruction is
encountered the pin will not shear clear
off but will be crushed and will throw the
plow on the point and the board out of
position. The longer this leverage the
smaller the pin and the less the point
would be thrown out if the pin was part-
ly crushed, as shown in Fig. 2.

I have experimented with cast iron pins
that would break with a force of 3,500
pounds applied at the point of the share
and found that if the pin is supported be-
tween two supports it is necessary to
have it necked shorter than the space be-
tween so when it breaks if it should frac-
ture at an angle it would not wedge
between the supports.

With the smaller type of plows the
break pin hitch can be used very satisfac-
torily. These wood pins should be long
enough so that they may be driven in
several times to avoid the waste of time
in supplying new ones. The difficulty ex-
perienced with all forms of break pins is

FIG. 3.—PLOWING IN A FIELD
WHERE THERE ARE HIGH RIDGES

tention than the flexible beam where the
depth of each plow is governed by a
gauge wheel.

By referring to the diagram (Fig. 3)
you will note that the plows running on
top of the ridge would not go deep enough
while the one between the ridges would
be too deep. It would then be necessary
to lower the depth of the plows on the
ridges and raise the one between the

.ridges so the bottoms of the plows would

be practically level. The result would be
practically the same as with the rigid
beam type. However, with the light plows
it is necessary to change the land wheel
to keep the plow level under these con-
ditions.

In the light duty plow the depth is con-
trolled by the two forward carrying
wheels. One of these wheels runs in the
furrow and should be at least 3 inches
from the bank of the furrow. It is mot
necessary to run it in the corner to govern
the width of the cut as with horse plows,
as the lighter engines are either made
self-guiding or arranged so that the width
can be governed very closely. This will
allow for a greater variation when mak-
ing the turn so the wheel will always drop
in the furrow. If it does not, some dis-
tance will be traveled with the front plow
practically out of the ground.

These plows are generally provided with
a rear furrow wheel. This wheel has
nothing to do with regulating the depth.
The object of it is to relieve the pressure
from the bottom of the plow and from
the landside and to assist in transporting.
However, they are not effective in reliev-
ing the side pressure unless some pro-
vision is made for the wheel to force the
landside from the bank and lock it in that
position until the end of the field is
reached. With plows having two wheels
this is accomplished by setting the wheels
on a slight angle to relieve the side press-
ure for the reason that a stiff hitch is al-
ways used. The pressure on the bottom
of the furrow can be largely relieved by
adjusting the hitch up or down. The two-
wheel plow has the advantage over the
three-wheel plow in backing.

There is a great deal said about engine
plow hitches. This one thing has caused
more trouble than all the others. How-
ever, there is little said about the hitch
on the engine. To my mind this is as im-
portant as the plow hitch. I saw a four-
bottom plow behind an engine capable of
pulling six or eight plows. Naturally, the
center line of draft of the engine and
plow was from 2 to 3 feet out of line. It
was necessary to hitch the plow to one
side of the center of the draw bar, but no
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up and down adjustment was provided.
The parties were attempting to run the
plow quite deep and used a short hitch.
The height of the angle was such that
it pulled the back of the engine down,
removing most of the weight from the
front wheels. With the weight removed
from the front wheels in this manner and
the pull coming to one side of the draw
bar, as described above, the front wheel
was swung over into the deep furrow
where it was impossible to get it out
without considerable trouble. The effects
of side drafts by the long and short hitch
is shown in Fig. 4. .
Angle “A” shows an extremely short
hitch; the line “B” shows this hitch flat-
tened down about 50 per cent. By mov-
ing it still forward an equal distance we
have the angle “C.” It will be noted that
when moved to “D,” the angle is getting
so slight that there is no particular ad-
vantage gained. The long hitch is es-
pecially advantageous with the disc plow.
There is a general opinion among farm-
ers and operators of the traction engines
that the short hitch makes lighter draft
and that there would be an advantage at
the end of the field with a short hitch.
Both are mistaken ideas; 2 or 3 feet of
extra chain will not make any difference
on the turn if the outfit will work better.
A good way to start out with a large

FIG. 4+—SHOWING THE EFFECTS OF
SIDE DRAFT BY LONG OR SHORT
HITCH

engine and small plow is to make the
hitch extra long, then shorten it up from .
time to time until you get the best re-
sults. In other words, the correct l;neﬁ
of hitch is where the plow and e

work best.

A Letter from New Zealand—In regard
to the automobile and horse vehicles; the
motor vehicle will increase for pleasure
and commercial uses. Thus the farrier,
more than the general smith, will have
less to do. That is, should the present
number of farriers continue. The general
smith must become more of an up-to-date
machinist in New Zealand and through
the_North and South Island a great num-
ber of shops are closed up. Depression
has effected the aged smith; again a large
number of young and middle-aged men
have gone to the war. 8till I think we
have good ground for hope. Horses will
be with us; farriers will be wanted. The
general smith, we cannot do without.
They are both branches that must have
plenty of muscle. But oh! “Tell it not in
Goth, publish it not abroad”, a good bit
more brains into the business would give
50% more income and a 100% better sur-
roundings. The farrier is worthy of a
high mark of professional dignity.

No Name But Well-Known.

A Straight From the Shoulder Talk:—
Today many smiths are turning away
auto work, just because they are not pre-
pared to do it, haven’t got the tools. All
last winter they sat around the fire,
smoked and chewed and'shod & horse oc-
casionally, and never once got up from



their seat to go to the forge to make a
tool.

Great Scott, boys, wake up! here we
are at the turning point of our trede.
Raise your prices, cut out your dollar
shoeing, tell your customers shoes are too
high. Tell them you can’t do it. Cut out
the long credit work. Take chickens, corn
or wheat for your work rather than
credit. If you give credit, make it sixty
days, and then insist on your pay. Tack
up a sign: “Don’t ask for credit, when
you have a bank account.” That sign is
a good one, if a farmer comes in and has
60c worth of work done, says he “ain’t
got the change,” tell him to give you a
check for $1.00 and give him the change.
It isn’t going to make a farmer mad to
ask him if he has money in the bank. If
he has he surely won’t get mad at your
asking him to give you a check.

How many blacksmiths have you ever
seen as presidents of a business associa-
tion of the business men of your town?
A smith doesn’t feel at home at one of
these meetings and he is made to feel that
way. He is a thick head, a num-skull, ac-
cording to the judgment of the farmer
and the merchant. And in my estimation
the average smith is all of these and a
sucker and an easy mark beside. He is
afraid to ask for what is rightfully his.

Yes, I know, I'm one of them, but you
bet your life, I'm turning a new leaf. If
we boys would take advantage of some
valuable information set forth in “QOur
Journal” on the management of business
affairs and quit this monkey business of
watchful waiting, we wouldn’t always
have jobbers, grocers and others shoving
overdue bills under our noses.

Cut out this business of “jolly” black-
smith. If you drink, cut it out. Be a
man among men; when you talk to your
customers, talk sense and when it comes
to business, make it business. It doesn’t
hurt your customer’s feeling & bit more
to tell him “NO” when he asks you for
credit, than it hurts you when he says
“NO” when you ask him to pay his bill
after trusting him.

The average farmer thinks you are easy
and he doesn’tcare anything about your
welfare. He doesn’t worry about your
sick folks or your grocery bills. He doesn’t
have to worry about something to eat.
He can get through easy because he can
come to town and work the grocery and
exchange farm produce for due bills. But,
mind you, he doesn’t say: “Here, smith,
I've got some chicken, potatoes (or what-
ever it is) and I want this work donme.
How much will it be?” That would make
the blacksmith break down and ery. No
doubt, he would say: “No bother, I don’t
want the chicken. If you haven’t the
money I’ll be glad to charge it.”

Let us, one and all, be more business
like. Let us insist upon our rights: &
fair profit for our work, prompt pay and
then let us conduct our business so as to
insure the respect and confidence that we
rightly deserve.

" This talk has come straight from the
shoulder. It isn’t necessary to tell at
which class of smiths it is aimed. Those
for whom it is intended will take the
truth to themselves. Those smiths not
hit will be glad to know some one of the
craft has had the courage to talk out
straight from the shoulder.

Jou~N DENBo, Illinois.

RICAN BLACKSMITH
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Painting the Automobile
Quickly and Cheaply/
M. C. HiLLICK

Get the car up on some strong
wooden horses to let the wheels swing
clear. If it can be put up high
enough to allow one to work under
it conveniently, so much the better.
Remove the wheels and start to clean
the chassis. First saturate the parts
with a mixture of one part crude oil
and two parts of turpentine. Let
this soak in for a while, over night,
if possible. Then with steel scrap-
ers, putty knives, and scraping
knives proceed to work the grease
and surface accumulations from the
surface. The professional painter
usually charges anywhere from $5
to $10 to clean the car ready for
painting; perhaps you may be
situated so that you can do it for
$2, or at most, $3. It is a big job
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anyway, and if it is well done it will
be worth all that ‘‘the traffic’’ will
stand. A car, nicely and thorough-
ly cleaned is partly painted, is the
way the painter puts it, as a rule.
It will be a hard job to get all the
traces of oil and grease, and prob-
ably renovator, off the car body. The
best way is to rub the surface with
water and pulverized pumice stone,
and then wash clean with cold water.
Next, look the job over and with a
bit of oxide paint, applied with a
small pencil brush, touch all places
from which the paint has been
knocked off, or all places, in fact,
which show flaking or fracturing of
the paint. The purpose of this is to
get these spots coated with a paint
carrying oil and pigment specially
designed to stick fast to the metal
or wood, as the case may be, and to
hold up the color to come next.
Some, if not all, of these spots will
need puttying with a hard drying
lead putty, in order to fetch the
cavities up level with the surface, as
a whole. This putty will dry over
night. Then sandpaper it down to
the level with the rest of the surface.
Next touch the spots with the body
color, and then a little later coat the
body surface over entirely with
color, japan ground, which in a short
time will dry firm. Next flow on a
coat of varnish-color, and when this
is dry, lay the gloss down by rub-
bing lightly with a soft wool sponge
dipped first in water to moisten it,
and then brushed across a bit of
pumice stone flour. Clean up care-
fully ; washing through a couple of
water supplies, dust off well, and

THE MOTOR TRUCK AS A LOCOMOTIVE PULLING TWELVE CARS CARRYING
A LOAD OF TWENTY-EIGHT TONS



flow on a coat of durable car body
finishing varnish. :
The chassis or running parts, af-
ter cleaning had best be looked over,
and whereever the paint is chipped
or worn off, the places may be touch-
ed up with the same oxide paint
used on the body. If necessary,
putty these spots, sandpaper down
in due time, touch with the color to
be used, and then coat the parts in
solid with the color selected. Choose
a color in harmony with the color
used upon the body ; always a lighter
color, for best results. Now apply a
coat of varnish-color, which can be
made of 4 ounces of color and one
pound of varnish, quick rubbing
varnish being best adapted for the

If desired, the job can be cheapen-
ed to the extent of $5, at least, by
omitting the coat of color. Simply
touch up the surface defects, as
above noted, and then flow on a coat
of varnish-color. For the modest
priced job this method has its ad-
vantages; it reduces the cost mate-
rially, and furnishes a durable piece
of work.

Some car owners even suggest
leaving off the finishing coat of var-
nish, letting the car go in what has
been named ‘‘the house paint
finish.”’ For the minimum low price
Jjob, the work may be surfaced as al-
ready directed, touched with color,
and next coated with one applica-
tion of the varnish-color, increasing

panel bodies is simple, but when the
customer desires a special body one
must exercise considerable ingenuity
to overcome certain handicaps at-
tendant upon this work. Such a job
came to the writer a few months

ago. The customer was an under-
taker who had in service a very fine
horse-drawn hearse or funeral car
with glass sides. He desired the
body so altered that it could be
adapted to a Pierce-Arrow chassis,
and also wished it to be equipped
with a driver’s cab.

It is interesting to note that the
job was offered to a large concern in
New York and that this company
stated that the work could not be
done unless the frame of the chassis

FIG. 1.—SIDE VIEW AND DIMENTIONS OF HORSE-DRAWN HEARSE BODY ADAPTED TO PIERCE-ARROW CHASSIS

purpose. The following day apply a
coat of hard, drying gear or chassis
varnish, putting on all the surface
will carry, as a means of bringing
out the fullness of finish. The finish
may be made in six days safely. It
is a quick and good job, and if re-
liable paint and varnish is used, not
necessarily the finest and most elas-
tic of varnishes, but a good, trust-
worthy article, the work will stand
well and give good value for the in-
vestment. In the small town such a
job should fetch, at least, for a four-
passenger car, anywhere from $35 to
$40, and for additional work propor-
tionately higher figures. The putty
mentioned above is mixed as fol-
lows: Dry white lead, 2 parts, by
weight; best bolted whiting, one
part, by weight. Liquids, equal
parts of rubbing varnish and coach
japan. Mix to a condition to handle
freely without sticking to the hands.

the quantity of color, in proportion
to the amuont of varnish, to the ex-
tent of two ounces of color, making
the proportions six ounces color and
one pound of varnish. This will
deaden the gloss, increase the cover-
ing properties, and bring the finish
quite up to the house paint gloss. A
four-passenger touring car can be
turned out by this method for about
$20, at a fair profit, one job with
another.

Converting a Horse Drawn
Hearse Body to Fit an

Automobile Chassis

L. T. ARMSTRONG

The converting of horse-drawn
vehicle bodies into designs adaptable
to the automobile is work that the
blacksmith and carriage builder is
frequently called upon to perform.
The fitting of delivery, express and

was extended and several other al-
terations made. The firm also stated
that even with the added wheelbase
the body would have too much
overhang and advised against the
job on account of the looks an ex-
pense. Another concern figured on
the work and its designers advised
against it.

The specifications were submitted
to our shop and the customer frank-
ly stated that while he had been ad-
vised that it was not practical he be-
lieved it could be done satisfactorily
and without undue expense. The
specifications were turned over to
me and after considerable figuring
I received the order to go ahead
with the work. While the work was
in progress many opinions were ex-
pressed by those familiar with body
work. Some stated that the body
would be too high, that the tables -
would make it awkward in handling



caskets. Others remarked that the
use of glass sides on an automobile
would not be practical with the job,
that the glass would crack owing to
the weaving of the frame and the
road shocks. Relative to the last ob-
jection, it is interestnig to note that
the car has been in service several

- months and that the glass is still in-
tact although it travels some very
rough roads.

One of the features of the job is
that every inch of space was utilized
in front of the driver’s cab. As it
was desirable to place the body as
far forward or ahead as possible, it
was hung with centers between the
pillars exactly over the centre of
the rear axle or 4 feet each way,
as may be noted by the dimension
plan shown at Fig. 1. The value of
this suspension is that the load is
evenly distributed and that there is
less opportunity for the car to skid
when traversing wet roads.

One of the difficulties I had to
overcome in the design was the
driver’s cab. I found that it had to
be constructed much wider than the
old or horse-drawn body, as with the
Pierce-Arrow chassis the steering
wheel and column set out pretty
well and the emergency and gear-
ghift levers were more so. I solved
the problem by using swell panels
and by curving the frame or sides
until the widest part or section was
one-inch inside of the panel rail, X,
which was lap spliced, making a
continuation and showing no break.

The front pillars were cut verti-
cally near the center line to obtain
a full side view, and the frame of
the cab was fitted to it as shown in
the sectional view at top. The right
hand side of the driver’s cab has a
blind door. The cab, being so wide,
was going to make it difficult of en-
trance and exit, so the only door,
(which was on the left hand side)
was continued down to the bottom
of the body. A section of the floor
was cut away and a piece attached
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to the door so that it would swing
with the door. This provided ample
room.

The location of the gasoline tank
so that it was easy of access for re-
plenishing the supply of fuel and
for repairs, was under the front seat
as the supply to the carburetor was
by gravity. The seat bottom was
made hinged and the front under
the seat constructed to be removable.
With this arrangement the tank is
readily accessible and without dis-

"placing the body as usually is the

case with the supply under the front
seat. This point should be taken in-
to consideration by designers of
motor car bodies, particularly heavy
vehicles.

As may be noted by the illustra-
tions the side finish of the old body
was left at A, over the front pillar.
The extensions of the roof show but
a slight break where joined and this
is, I believe, considerably better and
better looking than to have attempt-
ed exact continuations which would
not obtain the exact curve.

The driver’s cab is sufficiently
high to permit the operator wearing
a high hat. The cab windows are
of the stationary type and the panel
work is all metal. The chassis frame
is what is known as the kick-up
style, and the appearance of the
body was greatly improved by the
use of a Tl4-inch base, as shown at
Fig. 1. This gave a well-balanced
appearance. Filler pieces were
placed under each pillar or column;
another good feature.

It has been argued that the use of
glass panels in the rear of a funeral
car is not practical as they will
crack owing to the weaving move-
ment of the frame of the automo-
bile. As previously stated, the car
has been in service several months
without damage to the panels. There
are two edge sills of steel on the
wood sills of the old part, 3 by 14-
inch, which extended to the front of
the driver’s box on the old body.
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FIG. 2—~SHOWING HOW DRIVER'S CAB WAS CONSTRUCTED
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These were hack-sawed off at the
front pillars. This makes the old
part of the body as stiff and as rigid
as with a steel frame. The sub sills
employed are 2 by 3 at the rear,
plated and reinforced with steel
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FIG. 3—FRONT VIEW OF CAB SHOW-
ING HOW LINES BLEND WITH BODY

plates, 214, by 34-inch, placed side-
ways. The trimming was leather.
The glass windows at the rear of the
driver’s seat, as shown in the sec-
cional view, are 10 inches high and
extend the full width of the seat. It
was thought that the tables would
be too high but they are but 4215,
inches from the ground at the rear,
which is slightly more than the
standard dimensions. The cost of
the construction effected a big sav-
ing to the customer when compared
with what a new design would cost.
In addition, he has a very attractive
body, one out of the ordinary. The
accompanying skethes give the vari-
ous dimensions, also a scale for feet
and inches, and the data should
prove of value to other designers
figuring on similar work.



THAT BUSINESS LIBRARY.

How is your collection of business books
progressing? Have you a complete collec-
tion of catalogues, bulletins, price-lists,
circulars and advertising literature on
smith-shop equipment, tools and machines?
You can, of course, run your business
without these helps, also a man can reach
the top of a twenty-story building without
using the elevator, but the elevator will
make the trip to the top much easier,
while a collection of business books, cata-
logues, price-lists and the like, will make
smith-shop operation easier and more ef-
ficient.

The advertisers of today are offering
catalogues, booklets and advertising litera-
ture that treat on subjects ranging all the
way from automobile repairing to zine
welding. Booklets on horseshoeing, the
treatment of horse diseases, the selection
of coal and the care of the forge fire, tire
repairing and an almost unlimited number
of subjects in which the practical black-
smith is interested, are offered by pro-
gressive advertisers. And when these
booklets, catalogues and other advertising
literature can be secured at little or no
cost, the practical craftsman has no ex-
cuse for not making up a collection of
modern advertising literature touching up-
on his trade.

Look through this issue of “Our Jour-
nal” and write to those advertisers offering
catalogues and other advertising literature
which you have not yet added to your col-
lection. Keep this literature on hand;
you will find it full of practical sugges-
tions and money saving ideas. You cannot
do business efficiently and profitably with-
out a collection of modern business litera-
ture treating on your line of work.

Subscription Agents

When & stranger solicits your sub-
scription to THE AMERICAN BLAck
SMITH or any other publication, in
sist upon him showing you absolut
proof that he is an agent in good
standing and is employed by the pub-
lication which he represents. Don’t
under any circumstances, give the man|
your money if you are not sure that
he really works for the paper he says!
he does. No matter what the man
offers you—no matter what price he,
meakes—no matter what premium he
promises to send—Don’t Give Him
Your Money If You Are Not Sure,
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NEW IDEAS ON SHOEING.

The article on “Lameness and Shoeing,”
by Mr. A. L. Camp in this issue contains
much food for thought for the practical
horseshoer. Mr. Camp, as a breeder, train-
er, racer and shoer of thirty-six years of
experience, has studied his subject on a
number of angles and brings to the reader
a number of ideas that will surely set him
to thinking along new lines.

It is only natural that some readers of
THE AMERICAN Bracksmrra will not
agree with Mr. Camp’s ideas, and we sin-
cerely hope that those of “Our Folks” who
are not in exact accord with the practices
which Mr. Camp suggests, will let us have
an explanation of their criticism of his
methods, so that all may profit by full and
open discussion of the very important sub-
jects that are to be treated.

Mr. Camp’s articles will continue for
several months, and we know that they
will be read with eagerness and interest by
every practical horsesheer.

\
SELL IT NOW.,

The advances which have occurred in
metals and materials during the past
month, have of course caused an advance
in the prices of old materials, metals and
scrap. The advances which compel you to
pay more for the material you use, will
also enable you to get more for the mate-
rials you have discarded. Your scrap pile
and that old pile of shoes is worth con-
siderably more today than it was a year
ago. If you have built up a column of
old horseshoes in your yard or in front of
your shop, better call in your scrap iron
dealer, and ask him how much it is worth.
Metal prices do not show any indication of
a let-up in their steady rise, but we want
“Our Folks” to sell their old scrap and
their stock of old shoes, and be sure of a
good price for them, rather than wait and
take chances on a sudden drop in the
metal market. There are hundreds of
“horeshoe columns” throughout the coun-
try that are worth more right now as old
material than they are as advertisements,
and we cannot urge “Our Folks” too
strongly to dispose of this old stock now
when prices are good.
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THE FABLE OF THE SMITH SHOP OWNER AND THE CHRISTMAS MAZUMA

« There once dwelt in the Land of Plenty in the Village of Opportu-
nity a Smith Shop Owner who became peeved over the fact that good,
hard Simoleons were being diverted from the regular Ohann of
Trade onto the side track of ‘‘Gew-Gaw, Nick-Nack, Flim-Flam & OCo.,
every Ohristmas-tide. When he mooned over the figures showing the
probable expenditures of the millions of well-meaning but misguided
Souls that graced the Land, he had another attack of Cerebral Stasis,
and bit four dollars’ worth of high-priced horseshoe nails in the head
before he discoverod his extravagance.

And s0 he became more peeved and less reconciled to the thought
of the diversion of the country’s loose change. Brow corrugation and
scalp scarification took the place of ‘‘freeze-out’’ and ‘‘seven-up.’’
Real thought massaged the convolutions of his cerebrum. Yea, verily,
and wit! howsomever,—the time for action was approaching as tho’
mounted on an airplane. To resume—The time for action was
on the horizon. A ‘‘close-up’’ showed Our Hero, with brow-knitted
and teeth set. The quostion mark was still branded upon his counte-
nance. The great drama, ‘‘The Flaw in the Ohristmas Loot’’ still
entertained his mind.

But one day he read of a hold-up in the streets of Ohicago, and
straight-way he sought out his trusty six-shooter, ‘‘Advertising.’’ He
sought his victim just as Old Nick was appro: the end of the

aching
car line, and at the point of his tru Oolt, he forced Old Path
Xmas to do his bidding. oy s or

A visit to the shop of Our Hero disclosed to O. P. X. that Smith
Shop Owners have a well-founded claim on the Circulating Medium of
the Populace. ‘‘Christmas gifts can be useful as well as acceptable,’’
said Our Hero. ‘‘The dispensers of canned opera are not one whit
more suited to Ohristmas distribution than sleighs, buggies or cans of
axle grease.’’ ‘‘Yea, verily, and what more humanly represents the
spirit of Christmas than a due bill for horseshoeing?’’ added Old Nick.

And s0 it came to pass that while in previous years the Yule-tide
gzith l%h:&s, Bllltstnou m’ ?‘am tvhithnAnothmd predisposed to

or Mo now flo ed as the Banyan Tree, yea, as
the Dandelion, and great was the joy in the House of sm:{ru’ !

MORAL: Go thou and do likewise.



VER in Dodge County Wiscon-
O sin, there are a couple of prac-

tical blacksmiths who- have
planned and erected a shop that is
almost ideal for a general smithing,
horseshoeing, woodworking and gar-
age establishment. In fact, S. A.
Holdriidge & Son have called their
establishment the ‘‘Ideal Garage &
Machine Co.”’

This shop building, erected last
year, is 36 by 70 feet in size, and is
said to be the best equipped and
most modern shop in Wisconsin
State. The arrangements of depart-
ments as shown by the floor plan is
excellent and permits of easy access
to all departments. The door-ways
leading from one department to an-
other are all full size, 8 by 8 feet,
thus permitting a wagon, carriage,
buggy or automobile to be taken
from one department to another
without difficulty. It will also be
noted that Messrs, Holdridge be-
lieve in plenty of light for their
working force, as the numerous win-
dows with benches and machines ar-
ranged accordingly, amply testify.
They certainly realize that carrying
on a business such as theirs, and do-
ing such a large variety of work re-
quired an abundance of good light.
Holdridge & Son, besides doing a
general blacksmithing and horse-
shoeing business. also do woodwork
and automobile repairing, they carry
a line of tires, tubes and accessories,
also doing vulcanizing and carry a
general line of supplies. They also
handle the Ford, Dodge and Grant
cars, the Fairbanks-Morse line of gas
and oil engines, the P. and O. line
of farm implements and the Bull
tractor. Mr. R. C. Holdridge says:
‘“We have four men in the shop and
manage to keep busy most of the
time. We get 25¢ and 50c¢ for shoe-
ing, but on other work prices are
poor. We hope that the blacksmiths
will wake up pretty soon as most
of the better educated smiths are
gradually drifting into the automo-
bile business.”’

This shop and floor plan of Hold-
ridge & Son, and what they are do-
ing proves beyond a doubt that the
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practical blacksmith can add auto-
mobile repairing and the selling of
automobile accessories to his other
lines of work without injury to his
regular blacksmithing trade. Very
naturally. of course, a great deal
depends upon the general smith’s
location, and also upon local condi-
tions. S. A. Holdridge & Son are
located in a very small town, but are
drawing trade from distances which,
in many instances. must surprise
even them.

Before detailing the shop equip-
ment, it may be well to call attention
to a few matters which show how
carefully the Holdridges have gone
into the smaller details of their
equipment and shop arrangement.
For example: The large out-side
doors of the shop, the two in front
and the one on the south side, are
all 8 by 8 feet in size, with windows
of liberal size in the doors. The two
anvils, one of 260 pounds and the
other of 160 pounds, are both
mounted on concrete anvil blocks
which certainly goes far toward im-
proving the appearance of the
blacksmith shop. The rivet rack and
also the bolt rack are of generous
capacity. The bolt rack alone per-
mitting the storing of 30,000 bolts.
The sills and frames of the windows
on the horseshoeing side of the shop,

are lined on the inside with galvan-
ized iron to protect them from horses
who are inclined to chew and gnaw
on the woodwork while waiting to be
shod. It will also be noticed that
there are six windows on the shoe-
ing side of the shop, besides two
large double doors.

In the wood shop there are five
windows in all, while the various
racks and groups of shelfing permit
of the storing of all manner of stock
in convenient and well arranged or-
der. The stock room is also well light-
ed by means of six' windows, and
here also the stock is arranged in
orderly fashion, with stalls for the
various sizes of iron and steel, each
size having a stall by itself. The
office is exceptionally well located,
being very well lighted from the
out-side by means of two windows
on the front, while the windows on
the shop side of the office permit the
occupants of the office to see into
practically any corner of the shop.

On the garage side of the building
is located the six-horse power gas
engine, which beside operating all
of the power machines, also operates
an air compressor. This latter with
its tank is almost a necessity in the
modern garage as it saves a great
deal of hard work. Another excel-
lent time and labor saver in this

THE GENERAL SHOP OF MR. FRED G. KURTZ, OF MICHIGAN, IS A MODERN
WELL-EQUIPPED ESTABLISHMENT. THE SHOEING FLOOR ACCOMODATES
26 HORSES AND THERE IS A VETERINARY OFFICE IN CONNECTION.



department is the power hack saw.
On this side of the shop, it will also
be noted, is a space for the display
of the gas engine and other machines
and supplies. A fire extinguisher is
also included in the equipment of
the garage. A large wash sink,
located on the garage side of the
stock room wall, is said by Mr. Hold-
ridge to be the handiest piece of
equipment in the shop. As may be
noted from the photograph of the
building, a gasoline pump is located
immediately in front of the office
windows.

Readers of The American Black-
smith will find a great deal of value
and interest to them in the descrip-
tion and lay out of the Holdridge
shop, and we know that those of our
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readers who are expecting to go
into the automobile business will find
a good many suggestions and excel-
lent hints in this shop layout.

Blacksmith Shop

50-1b. Trip Hammer,
Tire Shrinker,
Anvil 260 1bs. Mounted on Concrete
Block,
Heavy Cast Iron Forge on Legs—
H Blower,
Rivet Rack most Complete in State,
Tool Bench,
Slack Tub,
Chimney,
Tool Bench,

10. Slack Tub,

11. 160 lb. Anvil Mounted on Concrete
Anvil Block.

12. Heavy Cast Iron Forge Mounted on
Legs—Royal H Blower,

13. Chimney,

14. Machinists Vise,
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MENTS AND MACHINES
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15. Bolt Rack Cap. 30,000 Bolts,

16. Outside Door 8x8 With Windows,

17. Iron Shears,

18. Front Door 8x8 with Windows in
Doors,

Window frames lined inside with gal-
vanized iron so horse cannot chew them.
Wood Shop
20. Woodworking Bench and Tools,

21. Overhead Stock Rack for Spokes,
Bolsters, etc.,

22. Wheel Horse,

23. Rack for Felloes both Wagon and
Buggy,

24, Chimney Built so it can be used
from both rooms,

25. Power Grind Stone, 6 ft. x 6 in.

26. - Wagon Poles Hung up Lengthwise,

27. Shelves For Tire Bolts, Wedges,
ete.,

28. Wagon Reaches and Shaves Hung
up,

P Outside windows 5 in all.

Stock Room

20. Stalls for Iron & Steel—Each size
has a Stall.

30. Bench and Overhead Shelf for
Paint,

31. Oil and Grease Barrels,

Other stock such as Plows and odds

and ends carried in this room, also tire
bender and hand grindstone.

Office

32. Desk,

33. Chair,

34. Windows from Office to Shop, can
look in Shop anywhere from Office.

35. Door from Office to Shop with Glass
n,

36. Shelves for Auto Supplies,

Large outside windows in office give

plenty of light.

Garage
37. Machinists Work Bench and Tools,
38. Stock Rack,
30. 6-Horse Power Gas Engine,
40. Drill Press, Cap. up to 1%-inch

41. Air Compressor and Tank,

42. Power Hack Saw,

43. Hand Drill Press, also for Power,
44. Punch Press,

45. Space for Display of Gas Engines,

46. Pyrene Fire Extinguisher,
47. Wash Sink,
48. Gasoline Pump,
Outside windows 7 in all,
Line Shaft runs length wise directly
over machinery.

The Penalty for Speaking

Falsely of a Business Man

I have received the following

from a Western reader:—

I have read in magazines, from time to
time, of the penalties for various legal of-
fenses, but have never had the pleasure of
reading what the penalty is, or should be,
if one man should knowingly send out a
false statement that would have a ten-
dency to destroy the credit of another. For
instance, I know a blacksmith in a country
town who is a master of his profession, has
a shop that is a credit to the town—in
fact, the best shop the town has ever had.
His shop is paid for and he discounts all
his bills. Now if, knowing the facts as I
do, I should publish the story that this
man carries no stock, does not always pay
his bills promptly and is only a practical
workman, what is the penalty for such an
offense, or what should it be? Are there



any United States Supreme Court deci-
sions applicable to such a case, or what is
the law pertaining to such an offense?

The correspondent seems to have
an idea that the offense he speaks of
is in itself a criminal offense, sepa-
rate and distinct from other libels.
That is not the fact. Aspersing the
credit of a solvent merchant, or his
ability as a master of his craft is a
civil offense, and it may even be a
criminal offense, but it is merely one
of the class of punishable libels or
slanders.

There are three aspects of such
an offense.

1—The criminal libel (or slan-
der) aspect.

2—The civil libel (or slander)
aspect.

3—Misuse of the United States
mails.

Such an offense could offend
against the law in all three respects.
If it offends against the first and
third it would be punishable with
fine or imprisonment; if it offends
against the second it would be penal-
ized by the payment of damages.

If the defamatory statement is
written, it is libel; if spoken only,
it is slander.

Consider No. 1. I question very
much whether the language which
this correspondent sets forth would
be criminal libel at all. A man may
be guilty of criminal libel though he
speaks only the truth. The theory
is that ecriminal libel tends to a
breach of the peace, and it is there-
fore immaterial whether the thing
said is true or not. But even if
false it must be something pretty
strong—stronger than this, in my
judgment.

As to No. 2, this might or might
not be misuse of the mails, and a
criminal offense under the United
States laws. Sending through the
mails any matter which is “‘libel-
ous, scurrilous, defamatory threaten-
ing, or calculated in any way to re-
flect injuriously upon the character
or conduct of another,’’ is misuse of
the mails. But the matter must he
exposed to the public gaze. If it is
sealed inside of an envelope or a
wrapper, it makes no difference how
libelous it is, it is not misuse of the
mails and the postal authorities will
take no notice of it.

If this correspondent wrote the
above on a postal card, he might or
might not he guilty of misuse of the
mails. I say he might not, because
this language is a little weak for a
criminal offense, in my judgment.

‘What this offense really is, is
trade libel, a civil offense only. The

law is pretty uniform about trade
libel throughout the United States.
‘Words which when spoken or writ-
ten of an ordinary individual might
not be slander or libel at all, would
at once become so if spoken of a man
in connection with his business,
trade, profession or calling. A good
definition of trade libel is—‘‘any
words spoken or written of a person
in his office, trade, profession, busi-
ness or means of getting a livelihood,
which tend to expose him to the
hazard of losing his office or posi-
tion, or which charge him with

a poor, one-horse merchant bestdes
not paying his debts, you paint a
picture of slackness, inefficiency,
and poor credit, which any court
would almost certainly call a trade

libel. Always provided, of course,
that it was untrue. If true, it is not
a civil libel at all.

If the court held it to be a trade
libel, it would allow damages even
though no actual damages were suf-
fered. The libel law knows two
sorts of damages, general and spe-
cial damages. Special damages are
actual damages—those which do not

THE KURTZ SHOP IS EQUIPPED WITH ELECTRIC POWER AND HAS A MODERN
GAS TIRE-HEATER. MR. F. G. KURTZ AND HIS THREE
BROTHERS RUN THE BUSINESS

fraud, indirect dealings, or incapac-
ity.”’ Such statements can be sued
for even if no damage has occurred,
because they tend to injure him in
his trade, profession or business. In
other words, the charge must be such
that if true, would render him less
qualified to carry on his business.

The law is especially tender with
the reputations which men have won
in business and will sharply punish
anybody who destroys or injures
them. To falsely say that a business
man is in finanecial difficulties, or is
dishonest, or a fraud, or has heen
guilty of any other practice which,
if true, would make him a poorer
manufacturer, merchant, clerk or
artisan than he would otherwise be,
is to be guilty of trade libel.

There is a case which holds that
it is not a trade libel to say that a
merchant does not pay his debts, be-
cause even if he didn’t he could still
be a first-class merchant so far as
the public was concerned. But where
you run him down generally—say
that he has a poor shop or store,
doesn’t keep a stock, and in fact, is

necessarily follow from libel, but
which may follow. If they have fol-
lowed, no matter what the circum-
stances, they can be collected. An
example would be where one mer-
chant, speaking of a competitor, said
to one of the latter’s customers, ‘‘he
is notorious in the trade for the
shoddy goods he sells,’’ and the cus-
tomer, believing it, took his trade
away. In many cases no damages
except those which have actually
happened, such as the above, or the
loss of a position or of a contract,
can be collected. If no damages can
be proven, none can be collected.

. But in trade libels it is not neces-
sary to prove special (actual) dam-
ages; the law allows what it calls
‘‘general damages.”” General dam-
ages are those which the law holds
necessarily follow from the speak-
ing or writing of the false words
about business men. In other words,
if I say to a jobber, speaking of a
retailer, ‘I consider him financially
weak,’’ the law considers that I have
inevitably done that man some in.
jury—that I have in part destroyed



yaum

the good opinion which the jobber
had of him, even if the jobber did
not take any business notice of what
I said. Therefore, because there is
this inevitable injury, which cannot
be estimated in money, the jury
which tries such a case will be allow-
ed to give the plaintiff such a sum as
it thinks will make him feel good
again. This is the sort of damages
which can be recovered in actions

for trade libels.
(Copyright by Elton J. Buckley.)

A Chart for Quick Pulley

Calculations
* W. F. SCHAPHORST

The accompanying chart does
away with formulas for making
pulley calculations. It will be found
to be exceedingly qmck and extreme-
ly simple.

For example: Suppose a motor is
running 1,200 r.p.m., and is to be
used to drive a line shaft at 300
r.p.m. What sizes must the pulleys
bet On the slip of paper in posi-
tion A on the chart, make marks
opposite the 300 and the 1,200 as
shown; now slide the paper up to
where you want it. Position B shows
that the pulleys, 15 inches and 60
inches in diameter, respectively, will
do the work very well. Of course,
if these diameters are considered
too large, just shove the paper up a
little higher, and choose the best
diameters for your particular pur-
pose. No matter where the slip is
placed, the ratio is always correct—
no figuring is necessary.

This chart also lends itself readily
to the solution of such problems as
—knowing the pulley diameters, and
knowing the speed of one of the pul-
leys. What is the speed of the other
pulley? For example: Suppose we
have a line shaft pulley operating
at 200 r.p.m. The pulley on this
shaft is 15 inches in diameter, a
counter shaft pulley is 12 inches in
diameter. The problem is, what is
the speed of the counter shaft pul-
ley? In using the chart, we mark
our paper at 15 inches and at 12
inches, move our slip of paper down
on the chart until the mark at 12 is
in line with the mark at 200 on the
chart, and we find that the mark at
15 indicates that the speed of our
counter shaft pulley is 150 r.p.m.

Now, supposing we want this
counter shaft pulley traveling at 250
r.p. m., with a diameter of 12 inches,
to operate a machine pulley of elght
inches—what will be the speed of
the machine pulley? As we did in
the previous example, we make

marks on a sheet of paper at 8 and
12 on the chart, move our paper
down until the 8 mark corresponds
with 250 on the chart, and we find
that the 12 mark indicates that the
speed of the machine pulley will be
375 r.p.m.
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Now, supposing that we have a
12-inch counter shaft pulley travel-
ing at 250 r.p.m., and desire our
machine pulley to travel at 300
r. p.m., what must be the size of our
machine pulley? We again take our
slip of paper, mark on it at 250 and
300 as per the chart, move it up on
the chart until the 300 mark corre-
sponds with 12, and we find that the
250 mark indicates that our machine
pulley must be about 10 inches in
size.

Now. suppose we take another ex-
ample, supposing that we have re-
ceived a mew machine with a ten-
inch pulley, which has to travel at a
speed of 300 r.p.m., and our shaft
speed is 200 r.p.m. The question is
—what size must the shaft pulley
be?! We again take a slip of paper,
making marks at 200 and 300 as per
the chart, move the slip up until the
200 mark corresponds to 10 on the
chart, and find that the 300 mark in-
dicates that the size of the shaft
pulley must be 15 inches.

This chart will save the practical
smith and power-shop owner consi-
derable time and trouble in figuring
what to some craftsmen is a com-
plicated calcuation—the sizes and
speed of shafts and pulleys.

Contraction of Sheet Metal
When Oxy-Acetylene
Welded

BERT HILLYER

The writer has noted several well-
written articles on oxy-acetylene
welding of cast iron, however, little
has been said about sheet steel as
this metal is not liable to crack, and
inexperienced people think all there
is to it is to lay it together and weld
it. The two sheets, B and C, in the
engraving, show the results of being
welded this way. Sheets carelessly
welded either overlap or buckle.
That an opening must be left in one
end to allow for contraction has been
proven by experience. The writer
has talked to different welders on
the subject, but none agree on the
exact amount to be left open to the
foot. This difference in opinion, the
writer thinks, is because some weld-
ers are faster than others. In the slow
welders case, the metal gets cold
and contracts right back of his weld.
This keeps pinching and upsetting
the soft, hot part together and he
requires more opening than the fast
welder, who covers a large space
before the iron fully sets. What
helped to convince the writer of this
was the work of an apprentice.
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He had welded sheets together to
make a tank, 9 by 9 feet by 16
inches, sides of metal 34-inch thick.
This welder was very good from the
short experience he had when he
first started to weld these tanks, but
as he became more adept and did
faster work, the space allowed be-
tween sheets was cut down fully a
14-inch less than when he first start-
ed. The figures shown on the piece
in the engraving at A, shows from
what distances the openings closed
together while being welded. It is
seen, as the length is increased, the
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HOW THE PIECES SHOULD BE
SPACED

space where it closes runs a little
irregular to the foot, due probably
to a stop made in the welding to re-
charge the generator, which allowed
the metal to cool off completely. The
figures shown are for loose welding,
not clamped welding, as the latter
requires less open space.

The Federal Trade Commis-

sion and Cost Accounting.
From an address by Edward N. Hurley,

Cl}&i_rman of the Federal Trade Com-

mission.

The Federal Trade Commission is
doing all it can to help in the matter
of cost accounting. In the first place,
they have prepared two pamphlets
giving plainly and briefly the fun-
damentals of cost accounting, one
for manufacturers and one for mer-
chants, and thousands of requests
are coming in for these pamphlets.

In the second place, the Commis-
sion is co-operating with many trade
associations which are endeavoring
to get their members to adopt sound
accounting systems. They send our
experts to meet with them and dis-
cuss the features of cost accounting
that are peculiar to the particular
industry. They tell them to work
out a system of cost keeping. When
they bring it in,the Commission will

counsel with them and will approve
it as a basic system for that indus-
try. With this general standard of-
ficially approved, details to vary, of
course, with the individual com-
panies, the association has a strong
argument to bring its members into
line with sound accounting.

The banker has an interest in
every movement that makes for the
welfare of American business and
the general prosperity of the public,
for that welfare and that prosperity
constitute the security for loans But
he also has a public responsibility,
for the wise and healthful distribu-
tion of capital among the enter-
prises of the country. It is his inter-
est and is a part of his responsibility
to do his share toward bringing
about better knowledge of business
costs and higher efficiency in busi-
ness.

Suppose three business men come
to a bank for loans. Smith lays down
his cost sheets. They are detailed
and clean cut; he explains some re-
cent economies they have taught
him. He shows his balance sheet. He
has a carefully considered deprecia-
tion charge. He shows just what
that business is worth, and the bank
knows he is right. Brown’s cost
sheets are very general. They don’t
give him a real analysis. He doesn’t
carry any depreciation charge; but
guesses he ought to and says that
when a good business year comes
along he will write off four or five
thousand dollars. Then Jones comes
in. He says he hasn’t any cost sys-
tem; it costs more than it’s worth;
besides he knows what his goods
cost him. carries it in his head.
When the banker speaks of deprecia-
tion, he asks, ‘‘What’s that?’’

Now, what is the banker going to
do with these three types?! The
Smith type, of course, gets his loan.
But what is the banker’s duty to
Brown and to Jones? If he gives
them a loan, don’t you think he
ought to condition it upon the es-
tablishment of an accounting sys-
tem that will show their real costs
and their real financial conditions?

The banker ought to do this not
simply for their sakes and to pro-
tect his loan to them, but to pro-
tect his loan to the man who is
sound and to protect business as a
whole. For the man who does not
know his true costs is just the man
who prices his goods foolishly, and
thereby impairs the business of his
sound competitors at the same time
that he ruins his own. Too low price-
making, based on guesswork or on

partial costs is a menace to sound
business. The menace is not in un-
derselling, for a business conoern
must expect to face the low prices
that are due to efficiency. But even
the most efficient concern may not
be able to meet cutthroat prices
based on ignorance.

Notes on the Theory and

Practice of Hardeniing
T. WesT .
Hammer-Heads
A hammer-head affords an illustration
of a different kind of those we have pre-
viously considered, as it requires both
ends to be of a much harder temper than
the middle. I will describe two methods
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of attaining this object. I give the first
method because it furnishes an illustra-
tion of the use of clay for protecting a
portion of an article required to be left
soft, and as this happens sometimes with



articles where it is the only means pos-
sible of achieving that object, it may help
a worker in devising a plan for hardening
something that otherwise he may be at a
loss for means of doing; but the second
method given is the most practicable.
By the first method, the middle, or eye,
portion is not hardened in quenching, and
by the second method the middle is hard-
ened; but the temper is afterwards drawn
very much softer than the pene and face.
To prevent the eye and middle of the
hammer from hardening, a clay is used
that will bake without crumbling. The
eye is filled with this, and as much of the
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middle of the hammer as is required not
to harden is covered thickly with the
clay. As the contact of water with red-
hot clay has a tendency to cause it to
crack to pieces, fine iron wire should first
be wound round the middle of the ham-
mer so loosely that the clay can be
kneaded between it and the hammer,
which will retain most of the clay in
place, even when cracked. The whole must
now be placed where it will dry, as to
plunge moist clay in the molten bath
would cause accidents both to the work-
er and the work. Handy to the forge fire,
but not near enough to cause the clay to
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steam, is a good place to dry the clay.
When the clay 18 quite hard the molten
bath should be prepared as before describ-
ed, and the hammer-head covered with
lampblack or paste, and immersed in it as
soon a8 the bath is melted, a test-rod of
the same steel being also inserted. When a
redness appears the test-rod should be
quenched, and if it does not harden the
heat of the bath must be raised a little,
and another trial made with the test-rod.
When the test-rod hardens on quenching,
the hammer-head should at once be
quenched, plunging it into the water per-
pendicularly. A convenient way to hold

Berleger's Jmproded Patent Gearing for Earriages.—Pateoted Februarg 3. 1852,
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the hammer when quenching is to twist a
piece of stoutish iron wire round one end,
leaving a length to form a handle. This
should be done before putting in the clay,
and if a loop is made at the end it will
serve to hang the head up by whilst clay
is drying. I should have given the cau-
tion that the clay must taper off towards
the face and pane, as, if too thick there,
it may produce too defined a line of heat,
and so cause a fracture there, which may
develop in use of the tool. As soon as the
head is cold, it should be immersed in boil-
ing water for, if allowed to remain cold
when dead hard just after quenching, in-
ternal strains may cause minute frac-
tures to commence, which would get larger

CARRIAGE GEARING”

later on, and break the tool when in use.
Half the broken hammers are owing to
neglect of this precaution. Whilst the
head is still very warm it should be
brightened on a wheel or with a piece of
emery or carborundum-cloth. The latter
does this quickest on dead-hard steel, but
for iron, soft steel, brass, or gunmetal, I
have not found carborundum-cloth cut
very much faster than emery cloth—which
is strange, as the carborundum-wheels
certainly cut faster on anything.

The temper-colour can now be got in the
molten-tin bath (see table of temper-
colours), the hammer being inserted as
soon as the tin melts, and the heat raised
slowly to permit it reaching equally all

parts of the hammer, which should be re-
peatedly withdrawn, and the colour pro-
duced examined. If a hot-oil bath is used,
the thermometer must be watched, and
the head withdrawn when the required de-
gree is reached, and cooled in water.
Personally, I prefer the method which I
now describe as it is less troublesome,
quicker, and, in my opinion, produces a
stronger hammer. Proceed just as before
directed, omitting the clay covering, and
when the hammer is dead hard put it in
boiling water, and then brighten as be-
fore. To temper it, the creeping method
is particularly suitable to the conditions
required in this tool, as the hardest por-
tions are never ground away as in a



cutting tool, and the very hardest parts are
just where they are needed, gradually be-
coming softer as they are farther away,
which gives hardness and strength exact-
ly where they are required.

Prepare three or four iron bars that will
fit the eye of the hammer as nearly as

may be. Get these red-hot, and leave in
the fire until each is required. Insert one
in the eye of the hammer, keeping the
face uppermost, and the pene just in the
water. Watch the color on the face, and
when the desired shade, turn the hammer
round so that the face is now in the water
and the pene uppermost. Watch the
colour on the pene as before, and, as soon
as it is of the shade required, plunge the
whole head into the water. As the heat
in one red-hot bar will be insufficient to
raise the necessary tempering tempera-
ture, it must be changed for another bar
from the fire as soon as it gets a very
dull red, and if the hammer is large the
heat of several bars will be needed.

The temper of the eye of the hammer
should be of a colour nearly black, and if
this colour has not come during the tem-
pering of the face and pene, a further
heating will be needed. Put the iron bars

in the bottom of the tank—and to fill
such a tank one must pour water through
an inch pipe. Of course, if the bar cools
to a dull red before the required colour
comes, other heated bars must be inserted
until the colour-temper is produced.

I am drawing particular attention to
this fact now, as the specific conductivity
of steel is a factor in accomplishing the
object where a hard temper is required
very close to a much softer temper. These
conditions occur frequently in tools sub-
ject to strain or to shock. This combina-
tion can only be achieved by keeping cool
the hard temper whilst heat is very rapid-
ly supplied to produce the softer temper.
I have already employed this principle in
the description of a method of retemper-
ing pocket-knife blades; but as these pa-
pers are written in the hope that they
may give some instruction in the prin-
ciples of hardening, rather than merely
describe empirically certain operations in
the art, I wish to emphasize the fact of
specific conduction playing a part by
again drawing attention to it and the
principle underlying it. Perhaps, I may
make it a little clearer by reminding read-
ers of how much more difficult it is to get
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in the fire and make them nearly white-
hot. Previously to heating the bars, a
piece of hoop-iron should be bent to the
shape of the letter E without the middle
line; this must just clip the ends of the
hammer. With this clip fix a wad of
cotton-waste on each end of the hammer,
and wet it. These wads must be kept wet
during the whole time the hammer-eye is
being further tempered by being alterna-
tively dipped in the water. Insert the
nearly white-hot bar in the eye, watch the
colour on the side of the eye, and when
it turns nearly black plunge the whole
into the water. Be careful the cotton
wads do not get dry or fall off until the
operation is finished, or the high temper-
ing-heat will run so quickly that the face
and pene may be made softer than they
should be. The reason for using the iron
bars at a greater heat when tempering the
eye is because conduction is carrying away
the heat to the face and pene as rapidly
a8 the specific conduction of steel will con-
duct heat, and this heat is being removed
by the evaporation of the water on the
cotton wads at both ends at once. There-
fore, if heat is supplied to the eye at only
the same rate as the specific conduction of
steel will carry it away, the eye would
never attain the temperature producing a
black temper-colour. It would be like
pouring water into a tank through a half-
inch pipe when there was a half-inch hole

a head of solder to melt with the blow-
pipe when soldering on a large piece of
copper than when soldering a piece of
brass, the specific conductivity of the
copper being higher, and conducting the
heat to the farther portions as fast near-
ly as the flame supplies it; and should
there be another solder-joint near, that
has to be kept cool by water, the blow-
pipe has to be blown the stronger, so that
the rate of conductivity may be exceeded
by the rate at which heat is supplied;
whereas the lower specific conductivity of
brass, under exactly the same conditions,
presents less difficulties—the analogy be-
ing that soldering copper is similar to tem-
pering a soft portion close to a hard, and
soldering brass is similar to tempering a
soft portion some distance from a hard.

How to File Hand Saws

From “S8aw Sense”, E. C. ATKINS & Co.

A subject of never-failing interest
to the average worker in wood is the
care of tools and how to sharpen
them to the best advantage. That
opinions differ as to the way the
work should be done is not surpris-
ing, especially when the question of
filing a Saw is considered.

It does not necessarily require
any great skill, as many people sup-
pose, to file and set their Saws, but
there are a few essential points
which should be observed if you
wish to get the best results. These
observations are based on long ex-
perience and careful study, and it is
earnestly hoped will prove of benefit.

The first operation should be what
is commonly called joining. It is
better to take a flat mill file and rub
the teeth down until their length is
uniform. For instance, in a straight-
breasted Saw, if you should put a
straight edge along the teeth, every
one should just touch it. Then comes
the setting. Use, if you have one, a
regular setting block, and care
should be used in preparing said
block not to have a sharp edge where
the tooth bends down, as it is apt to
cause breakage. Do not set your
tooth too far into the Saw. A turn-
ing of the point is sufficient and far
better for the Saws. The teeth should
be set alternately right and left. A
highly tempered Saw, which will
hold the edge best, must be carefully
handled or you will lose many teeth
in this operation. Do not put any
more set than just enough to clean
nicely.

Your Saw is now ready to file,
and you will find it advisable to
select your files carefully. For a
six and seven-point Saw use a 7-inch
slim taper. For eight and nine
points use 6-inch slim taper, and
for ten, eleven and twelve points use
a 5-inch slim taper. After placing
your Saw securely in the vise, com-
mence to file at the point and pro-
gress toward the butt or heel. Many
skilled filers, however, file from the
butt to point. Always file the teeth
which are set away from you, and as
to the amount of beveling, it is en-
tirely at the discretion of the car-
penter. It is essential, however, that
the bevel be placed on the front of
the tooth. When through with one
side, reverse the Saw and proceed as
before. At this point it might be
well to use the flat mill file, and do
what is commonly called side filing
the teeth. This is to guard against
any uneven setting, and will be ap-
preciated in the finished Saw.

To prepare rip Saws proceed as in
hand Saws, except always use 7-inch
slim taper, and if the Saw is intended
to cut hard lumber a slight bevel is
advisable, but if for ordinary and
soft wood it is best to file straight
across.

To insure a keen, sharp cutting
edge to your Saw, it is well to pass
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a hard oil stone lightly over the
sides of the teeth to take off all burr
or wire edges left in filing.

‘With these points carefully in
mind, we see no reason why you
should not be a success in the care
of your own Saws.

Eighteenth Century
Wrought Iron Gate

JoHN Y. Du~NLop

The gate which is one of the fea-
tures in English wrought work is
taken from York Minster which is
notable for the extensive scale and
grandeur on which it is built. The
church itself was built in the four-
teenth century but this gateway was
originally of wood.

The present gates, which are at
the entrance of the choir; were
erected in the time of Dean Finch
during the first quarter of the
eighteenth century:

The ornamental part over the
double gates originally was in two
parts, with triangular sections at the
meeting styles and opened with the
gates. But after a time the upper
parts were taken down and separat-
ed from the gates and fixed on to a
horizontal bar which forms the
lintel of the opening. The details of
the upper portion are rather thin
in parts but they are well executed.

The gates are very simple in de-
sign with their series of repeat orna-
ment at each horizontal rail. In the
center of the gate two horizontal
rails form two panels on each side
of the meeting styles which are filled
in with a series of scrolls. The
scrollwork is practically of a uni-
form section throughout and only at
one function is the grouping reliev-
ed with leaf ornament.

At the sides of the gates, the side
panels are of a nicely balanced de-
sign. The two horizontal rails mark-
ed A and B are at the same level as
the middle rails in the gate while the
space underneath that is filled in
with two vertical rectangular bars.

This gate was probably made at a
time when rolled iron was to be had
in the English market for, on close
examination, it would appear as if
this modern work had suffered some-
what from the mingling of rolled
and hammered iron. It is essential, if
the whole effects of ornamental work
is to be fine, that all the parts, the
straight as well as the fine, should
be forged; as the introduction of
milled iron in the straight parts and
its regular setting at once, gives a
hard and mechanical appearance

even to a well designed piece of
work.

An Old Problem: Setting an
Axle Properly

That the correct laying out and setting
of an axle is an old problem, is attested
by the following item and its accom-
panying engraving which appeared in
Saladee’s Coach-Maker’s Magazine of
January, 1855.

The following rule for setting an
axle properly, and so as to have the
spokes from the hub to the ground
stand perpendicular, &c., may prove
of some importance to many of your
numerous patrons engaged in the

THE CHANCEL GATE IN ELY
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business, and should you consider it
worthy of notice, give it a corner in
your Magazine.

‘‘Explanation of the rule 1 rep-
resents the timber from which the
axle is designed to be made, the bot-
tom part of which is plained off
straight, (if the axle is to be crook-
ed, then a pattern is necessary, to
which the rule is applied in the same
manner as the straight one now un-
der consideration,) then draw line 3
square across the side which is the
back of the hub, from this, measure
the length of the hub and make an-
other square line as Fig. 9, then as-
certain the distance from the back
of the hub to the front of the spokes,
or mortices of the spoke, and draw
line, Fig. 5; this done, draw line 8
near about the centre of the axle.
Having ascertained the semi-diame-
ter of the wheel, you will measure
that distance from the cross lines at
Fig. 5 to Fig. 2 on line 8, and draWw
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another square line across the axle
at this point, as shown in Fig. 2;
the next step in order will be to as-
certain the dish of the wheel you in-
tend attaching to the axle, which
mark from line 8 on line 2, and make
a dot, then draw line 4 from the
last dott made at fig. 2, so that it will
intersect the cross lines at fig. 5, this
line 4 you make the center of the
arm or spindle, the size of which is
obtained from this line at both butt
and point, the space from line 5 to
line 3 should be multiplied by 2 for
both arms, and subtracted from the
measurement of the track from out-
side to out, where the wheels bare
on the ground, which will give you
the desired distance from shoulder
to shoulder. I will here define the
meaning of each line drawn in the
cut, which will assist the reader in
readily comprehending it. Line 3,
back of the hub; line 9, front of
hub; 5, front of spokes; 6, the bot-
tom or bearing part of the arm; 7,
top of the arm; 4, center of arm; 2,
semi-diameter of the wheel and dish ;
8, the parallel line from which to
work,—thus you obtain a perpendi-
cular spoke to any sized wheel. No
matter what the dish or length of the
hub or size of the box or boxes in
the hub, a desideratum not attain-
able by the old rule, or any rule that
does not recognize dish of wheel,
length of hub, &c. You will readily
perceive, if you have a perpendicu-
lar spoke, that the space from the
front of the spoke to the back of the
hub, should be deducted from the
width of the track, which will under
all circumstances give you the cor-
rect distance between shoulders.
The above rule is also applicable
to iron axles, by first making the
draft upon a board accordingﬁr.
J. M.

Lameness and Shoeing
A. L. Camp

I will endeavor to explain the ail-
ments of the foot and leg of the
horse, which we owe their existence
directly or indirectly to the faults
of shoeing, and will endeavor to sug-
gest the mechanical adjustment of
the feet and shoes for the avoidance,
removal or alleviation of these ail-
ments. I am fully aware that many
of my ideas are in opposition to the
accepted and practiced ones of to-
day, but the unsatisfactroy results
of the present practices are evidence
of their falsity, and may it not be
that a contrary or different way will
be attended with better results.

As my occupation for thirty-six
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AN OLD PROBLEM: LAYING OUT A WOOD AXLE

years has been almost exclusively
breeding, breaking, training, racing
and shoeing, I feel that I have had a
better and wider field in which to
gather the fruits of experience, than
has one whose lines have lain in nar-
rower ways.

The foot of the horse has become,
through aeons of evolution, a large
weight bearing toe-nail, and must
be considered as such if success
would follow its treatment, for no
comparison of it with the pad-soled
and flexible feet of other types of
quadrupeds or bipeds can apply.
This consideration must eliminate
from one’s mind any ideas of heels
and toes in their true sense, and
when these terms are so applied by
me to the foot of the horse let it be
understood as a means of illustra-
tion only.

Although this horn-incased foot
is apparently flexible, according to
the common acceptance of the term,
yet, strictly speaking, it is not so,
for there are the motions of expan-
sion and contraction as well as the
malformation of the hoof’s symme-
try, that only too often follow on the
heels of misdirected farriery. Ex-
pansion and contraction are natural
and necessary for the foot’s wel-
fare when in unison. Either of
them occurring without the other is
abnormal and deleterious. Experi-
ments by me have given the follow-
ing results:

A natural foot when uplifted—
bearing no weight—would be about
14 of an inch narrower at the bear-
ing surface at the heels than when
the animal is standing and each one
of the four feet is bearing its quota
of weight. When walking three feet
are on the ground at one time; trot-
ting and pacing, two feet, and when
running, one foot. As expansion
increases in proportion to the
amount of pressure to which the foot
is subjected it will be seen that with
a lesser number of feet bearing at
one time and further enchanced by
the force of the blows when at speed
the expansion of the foot increases
very greatly. As the expansion is
greater in a running horse, more
care is necessary to have the course
softened by a deeper cushion than
is required for the slower gaits, be-
cause of the pain by the expansion
from the mighty blows. I have seen

a runner’s hoof split from sole to
coronet on a hard track.

But as above stated this expan-
sion is necessary and essential if in
conjunction with contraction, for the
welfare of the foot, for without it
the concussion would crush the
laminae or split the bones of the
legs.

Considering the essentiality of ex-
pansion we may further consider the
probable harm when the shoe is nail-
ed as it is on the uplifted foot when
contraction is at it’s greatest. Un-
like the feet of the pad-soled crea-
tures whose soles are the direct
weight bearers. that of the horse is
not so in the sense generally accept-
ed, for it’s sole is not intended to
rest upon the ground. This function
is for the rim of the hoof-wall only,
‘while the sole is suspended between
the walls. It is concaved on it’s un-
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der surface, and forms a base for
the pedal or coffin to rest upon it’s
convexed upper face. It is this con-
cavity that expands and contracts
the walls. Expanded when the
weight is upon it, contracted when
removed. This movement is greater
at the heels and gradually decreases
forward but is perceptable only to
about half way of the foot’s length
although unquestionably it is exert-
ed to the toe’s point. This being so
the minimum restriction of this
movement would follow nailing the
shoe forward as far as possible.

In a state of nature contraction
never obtains and therefore no pro-
vision exists to offset it. But there
is a governor to control undue ex-
pansion, viz: The frog. Contrary to
general belief the frog’s funection is
not to bear weight though it has two
equally essential uses. It is a buffer
to prevent the too great depression
of the concaved sole, and the conse-
quent abnormal expansion of the
hoof and also acts as a cushion sup-
port to the flexor tendon upon which
the navicular bone is suspended, and
supported. This bone is the prime
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factor as a shock absorber, forming
as it does one half the socket for the
base of the short pastern bone, and
supported as above described by the
tendon, which in turn rests upon the
frog.

At a later date, I hope to enlarge
upon the nature and duties of these
parts of the foot. The present men-
tion that has been made of them has
been to lead the mind of the reader
to the characteristics of these com-
ponents that I may better make clear
the reasons for the suggestions to
follow upon the preparation of the
foot, and the application of the shoe,
in a manner that will obviate the evil
to as great extent as possible, that
has so surely attended the practice
of farriery because of the non-con-
sideration of these components as
individual organs, each having a
separate and distinet function in-
capable of substitution and upon
whose unrestricted actions the wel-
fare of the whole depends.

Probably nine-tenths of all horses
kept continuously shod are more or
less sore in one or more feet. This
does not mean that the workman-
ship of applying the shoes is alto-
gether wrong, though I regret to say
that much of it is so, but that the
effects attending the continued
wearing of regid metal upon the
growing hoof must necessarily be at-
tended with restrictions to that
growth and proper expansion and
that such restriction results in evil.
To explain: A number two foot is
approximately four inches in dia-
meter at the cornet and five inches
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FIG. 1.—THE FOOT PRESENTS A
CONCAVED FACE

at the base or ground surface with
a five inch length of tread. This
foot to be symetrical should be two
inches high at the heel and four in-
ches at the toe. With a natural
growth of horn in two mpnths
(about the average time I think a
set of shoes will last including rural

horses) the hoof would grow about
one-half an inch. By correct ratio
this growth should be one-quarter
inch at the heels, three-eights at
quarters and half an inch at the toe.
For the hoof to retain it’s symetri-
cal rate of expansion the width at
the base should be a gain of 34 of
an inch, or a total of 534 inches
against the original 5 inches of two
months previously. But having been
securely nailed to the non-expanding
iron, the hoof is practically of vo
greater width than when shod.

So far, the horse is sound for the
foot can endure so small an amount
of restriction. However, on the old
shoe’s removal the hoof is reduced to
it’s original length, the foot is a
little smaller than before from it’s
two months compression, and the
new shoes are nailed on. As time
goes on the foot grows yet smaller—
that is the walls of the sides become
more and more perpendicular. This
lateral compression concaves the sole
in front of the frog more than
natural and forces it upward against
the under surface of the coffin bone.
This crushes the tissues between
which secretes a slightly blood color-
ed liquid, that permeates the sole.
The visible evidence of this is a
pink or plum color. This same lateral
compression lengthens the hoof at
the toe in proportion to its loss of
width, but instead of crushing the
laminae there, it pulls them apart
leaving a ruptured space. The visible
signs are discoloration of what was
the white line determining the junct-
ion of the wall and sole which is now
blood stained. In accordance with
the extent of this injury the
toe turns upward, so that viewed
from the side it shows a concaved
face, as illustrated by Fig. 1. Pro-
nounced cases and of long standing
terminates in the condition called
‘“‘seedy toe’’

Lateral compression of the hoof
probably has its greatest effect about
midway of the foot’s length and im-
mediately opposite the rear points
or heels of the coffin bone (see A in
Fig. 2). These points are exceeding-
ly thin and with irregularly serrated
edges, and are so sensitive to injury
that even a slight pressure will
lacerate the tissues incasing them.
Effects from injuries at this place
are followed by corns that appear
at that part of the sole between the
walls and bars.

Costs continue to advance. Are you
raising your selling prices in proportion?
The period has long passed when the
blacksmith could absorb the extra cost
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which he is required to pay for supplies.
If you have not already done so, better
face the rising cost situation squarely and
put it up to your customers in the same
way.

The next course in horseshoeing at
Cornell starts January first. Those in-
terested in obtaining a thorough knowl-
edge of this profession will write Prof.
Asmus at Cornell, Ithaca, N. Y., for full
information.

Have you run over your accounts re-
cently in order to see if they are running
over? Keep your debtors from getting be-

FIG. 2—SLIGHT PRESSURE MAY
LACERATE THE TISSUES

hind by paying constant attention to their
debts. Remember, the money they owe
you belongs to you just as much as that
which already rests in your wallet.

There are just three ways of knowing
things—first; by experience, second; by
listening to others, third; by reading, and
of the three they tell us experience is best.
And it is, too, but it is mighty slow for
these high-speed days. By listeni to
otbers your field of acquiring knovl:'fedge
is a little larger but by reading you bring
yourself into touch with the whole world.
THE AMERICAN BLACKSMITH is read by
blacksmiths in every corner of the English-
speaking world.

Thoughts on Timely Topics
BY THORNTON
Cheery Censure and Caustic Comment

THE FoLLOWING 1S NOT intended
as a slam at the present because in
our candid opinion there is no
time since its beginning that we
would sooner live in—but then that
i3 another story—maybe we can
tell it some other time. So to re-
sume — we are going to speak of
something entirely new. Something
that hasn’t engaged the minds and
attention of the people for lo—
these many minutes—at least one
and a half. We refer to that noble,
long suffering, hero— Hi Cost O’
Living. Bang!! ....(never touched
me). To our notion the world and



particularly our own gre-e-a-a-te-e
and glo-o-re-us country has never
more closely imitated Paradise than
it does right now with its deep-cush-
ioned comforts to say nothing of its
many things to eat—wear—and
drink. The standards of life are

happily rising. We have better
homes, better automobiles, better
books, better theaters, better trains,
better jobs and better everything.
Everything is on the rise. We have
higher wages and higher prices. And
for real excitement there is nothing
to compare with the aviation contest
for the high altitude record that is
taking place in every household, be-
tween the pay envelope and the cost
of necessary luxuries.

There was a time when a man
would grow stout and raise a big
family to boot on one-fifty a day.
But the same stipend today will
hardly keep the Flivver in gas to say
nothing of the four rubber teeth-
ing rings which it chews up every
so often.

The time was when a chap who
took fifty dollars away from the pay
clerk every month was considered a
young nabob. Today the little half-
century note won’t meet the land-
lord on his monthly round of ex-
traction.

And two years ago when you
spoke of a ‘‘friend who makes a
hundred and a quarter a month’’
you were accused of hoboubbing
with the rich, the ‘‘400’’ and the
livipolloi. And today—how far will
one twenty-five per moon carry a
man, wife and ten growing appetites
today with potatoes at twenty cents
per eye and pork forty cents per
grunt?

‘Why a family that had difficulty
in disposing of forty dollars in a
week’s time, years ago, had two
kinds of pie twice a week and a
chicken on Sunday now has difficul-
ty in getting away for the summer,
to say nothing- of running out of
funds long before they’ve seen the
twenty-second -installment of the
‘‘Terrible Terrors of Tessie’’ that is
running at the corner film em-
porium.

And when it comes to purchasing
the requisites of a home banquet of
seven courses in honor of a son or
daughter’s ‘‘debt-blew’’ the family
exchequer will hardly reach to the
fourth course and the potatoes have
to be mashed to fit.

1’11 tell you the high cost of living
is causing untold misery in this day
and nation. Why, it’s about as hard
for a man to purchase a few bottles
of champagne for a New Year’s cele-

bration as it is to get a ward heeler
to accept a bribe.

And still there are lots of smiths
who seem to think that they can con-
tinue to support a growing family
on smithing prices as arranged by
their grandfather fifty or sixty

years ago.

The Smith in
The Daily News
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Philip Smith Dead—Emery Wheel Broke.

Philip Smith, a blacksmith, 66 years old,
died at Chillicothe as the result of an
unusual accident the other day. Smith
was grinding the blade of a road grader
when the emery wheel broke. Part of it
struck him and crushed his skull.

Blacksmiths are Guests at Banquet.

The blacksmiths of Santa Rosa, Califor-
nia, and the surrounding territory, were
tendered a fine banquet by the Capwell
Horseshoe Nail Company, through its
coast representative, H. H. Standard, and
its traveling representative in this terri-
tory, Miles Tilden. There were about
twenty mighty men of muscle and brawn
present and the feast was thoroughly en-
joyed and the hosts were cordially thank-
ed for their hospitality. )

Fellow Workers Honor Blacksmith
Foreman.

Adolph Boos, Sr., foreman blackemith
at No. 7 Colliery of the Pennsylvania Coal
Co., and one of the oldest men at the anvil
in the Pittston district, was tendered a
pleasant surprise recently when several of
his fellow workmen visited his home, and
presented him with a briar pipe, and his
good wife with a ten-dollar gold piece.
The affair was in honor of the forty-eighth
anniversary of Mr. Boos’ connection with
the blacksmith shop of the Pennsylvania
Coal Company. John Nicholson, who is
employed at the shop and who is to leave
in the near future for the west, was also
presented with a fountain pen.

Thomas J. Farnsworth, Blacksmith,

Thomas J. Farnsworth, a wealthy
pioneer landowner and cattle dealer, who
also founded the town of Buchannon, died
at his home there, aged 87. The founda-
tion of his fortune was laid in early life
as a blacksmith. He served several terms
in the house of delegates and the State
senate. He was once president of the lat-
ter body, and by virtue of the office tem-
porarily acted as governor of West Vir-
ginia, in the early ’80s, when there was
an elective contest over the Governorship.
To Make Smith Shop Historic Museum.

The blacksmith shop of James W. Mar-
shall, at Kelsey, California, is to be pre-
served as 8 museum. The committee hav-
ing the matter in hand ,intend to preserve
the shop by purchasing the land on which
it is located, and erect a building 50 feet
square, which will house not only the old
shop but will be a pioneer museum.

In it will be honored the pictures of
all the pioneers of Kelsey, the furniture
made by James W. Marshall, and many of
his personal belongings. It will be the
nucleus of a historical society, mining im-
plements, and, in fact, everything that

pertains to the pioneers.

It was James W. Marshall, a blacksmith,

who discovered gold in California.
Blacksmith Fleeced of $3,400.

William Shepperly, a blacksmith, ap-
pealed to Chief of Police to arrest two
clairvoyants, whom he charged with de-
frauding him out of $2,400 which he rais-
ed by mortgaging his home. He asserts
that they told him $98,000 was buried in
his yard, and that money was needed to
“draw” it to the surface, where it could
be reached.

Shepperly was told to prepare to dig in
his garden, and left the clairvoyants in
charge of the money while he obeyed their
directions. They failed to appear and he
learned they had hurriedly left town, tak-
ing his money with them. No warrant has
been sworn out.

Several years ago Shepperly’swife, now
dead, lost $400 in & somewhat similar man-
ner and $300 at another time. On both
occasions she was told that a fortune was
hidden in the Shepperly yard, and when
Shepperly was told that $08,000 awaited
him, he thought that there surely must be
scmething to it, 8o he plunged heavily.

Assistant Foreman First Apprentice in
i Topeka Shops

George Frazer, general foreman of the
blacksmith shops, announces the apoint-
ment of William Heber, who will act as
assistant foreman. Mr. Heber has the dis-
tinction of being one of the first appren-
tices in the Santa Fe shops in Topeka.
Blacksmith Prices Take Jump Everywhere

Nebraska smiths announce an advance
in shoeing prices from $2.00 to $2.26 with
resetting at 35 cents instead of 25.

Kansas blacksmiths have advanced
prices on all work and shop owners in
some localities announced that work in
the future will be for cash only. The price
of iron is double what it was before the
war and cost of other material has trip-
led in some instances, the blacksmiths say.

Horseshoers in Washington city ob-
serving around and about them on all
sides evidences of steady advances in the
cost of living, have decided to advance
their prices.

Needless to say, “it’s the war.” “Time
was, before the war,” say the local horse-
shoers, when horseshoes sold plentifully
wholesale at the rate of $3.25 a hundred.”
Now the price the shoers must pay is
$5.25. Horseshoe nails have advanced, they
say, $1.25 per hundred pounds.

The reason, say the shoers, is obvious.
Billets of iron and steel formerly turned
out to adorn the flashing feet of a thor-
oughbred mare, are now being used in
shrapnel to kill off men in Europe. Con-
sequently the horse-owner will have to pay
$1.50 to have his horse shod now, as com-
gared with the before-the-war price of

1.35.
Blacksmith Wants A Wife

With the 1916 Leap Year fast on the
wane, there is at least one eligible who has
not had a chance to surrender himself to
the charms of the Leap Year girls. Post-
master A. S. Guffey, of Pittsburg, re-
ceived the following letter from Davis E.
Strait, of Hustontown, Pa.

“Wanted, a woman to keep house. I
am a widower, 41 years of age, a farmer
and a blacksmith by trade, American
born, white and a Christian, sober man
with five children, ages from two to tem
years. Will give someone a good home
and at my death a good share of my
estate. Anyone desiring a home may write
me at once.” ‘
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The Spirit of Christmas
HENRY VAN DYEE

“There is something better than keeping
Christmas Day, and that is keeping
Christmas. Are you willing to forget
what you have done for otBer people and
to remember what other people have done
for you; to ignore what the world owes
you, and to think what you owe the
world, to put your rights in the back-
ground, your duties in the middle distance
and your chance to do a little more than
your duty in the foregoing; to see that
your fellowmen are just as real as you
are, and try to look behind their faces to
their hearts, hungry for joy; to own that
probably the only good reason for your
existence is not what you are going to get
out of life, but what you are going to
give to life; to close your book of com-
plaints against the management of the
universe, and look around you for a place
where you can sow a few seeds of happi-
ness, are you willing to do these things
even for a day? Then you can keep
Christmas.

“Are you willing to stoop down and
consider the needs and desires of little
children; to remember the weakness and
loneliness of people who are growing old;
to stop asking how much your friends
love you, and ask yourself whether you
love them enough; to bear in mind the
things that other people have to bear in
their hearts; to try to understand what
those who live in the same house with
you really want, without waiting for
them to tell you; to trim your lamp so
that it will give more light and less
smoke, and to carry it in front so that
your shadow will fall behind you; to
make a grave for your ugly thoughts and
a garden for your kindly feelings, with
the gate open—are you willing to do these
things even for a day? Then you can
keep Christmas.

“Are you willing to believe that love is
the strongest thing in the world—strong-
er than hate, stronger than evil, stronger
than death—and that the blessed life
which began in Bethlehem nineteen hun-
dred years ago is the image and bright-
ness of the Eternal love? Then you can
keep Christmas. And if you can keep it
for a day, why not always?

Why not repair the spring buggies and
wagons in the fall? You can, if you go
out after the business.

Lean collections will never fatten the

purse. Get after your slow payers mow.
Hammer on collection as well as on the
anvil.

You cannot expect all of the business
all of the time, but you won’t know how
much you can get unless you go after
business with determination. Are you get-
ting all you can?

Wish your neighbor craftemen A Merry
Christmas, and then show him that you
really mean it by handing him a copy of
THE AMERICAN BracksMITH. You can
make the New Year a happy one for him
by getting him to subscribe..

Are you, your shop and your business
making good in a business way?! If you
cannot show a profit of at least 10% on
the total amount of business done—an
actual net gain of 10% in real money, you

. had better get into some other line.

A file of trade catalogues is almost as
necessary to the efficient operation of the
practical smith-shop as a file of the other
kind. Trade catalogues are important
books of the trade. They contain informa-
tion on your business that you can get
from no other source. Keep them on
hand in a handy place.

Did you take our last month’s hint; if
not, better do so right now? The sug-
gestion is & good one, and will bear re-
petition, and then too, you will be sur-
prised how bright and cheerful the shop
can be made with a good coat of white
wash. It will certainly make the days
of the closed-door season more cheerful.

This is working Uncle Sam’s little dol-
lar pretty hard, but why not try it? For
one of Uncle Sam’s greenbacks you can
have THE AMERICAN BLACKSMITH sent to
any one who may reside within the bound-
ries of the United States—get six months’
credit upon your own account, and bring
the brightest kind of a smile to our face.

What do you think of it? Mr. Camp’s
article on Lameness and Shoeing contains
much food for thought for the average
practical horseshoer. Mr. Camp places
his theory and ideas before the reader in
a clear, clean-cut, understandable way. He
will set you thinking along new lines.
What are your ideas on the matter as
presented by him?

Please your pocket book by placing your
name on the Honor Roll. The matter of
placing your name in that list of paid-in-
adance readers is not a matter of tickling
your bump of conceit, but it is a matter
of pleasing your pocket-book. The saving
you can make by taking advantage of our
long time rates is considerable, if you sub-
scribe for a long period.

Did you ever sit back and compare the
craft of today with that of your grand-
father’s days? Look back and see what
your grandad had to work with—the tools
—the stock—the machines. Then con-
sider the advantages you have today—
the labor-saving devices—the time-saving
tools—the temper-saving material. And
yet you’ve got to know more to be a real
live up-to-date worker and working right
can make more money. Just sit back and
think it over.

Fretting. sweating, fuming and fussing
was Tom Tardy, all because of a job of
drilling which he had to do. When he
started to use the old post-drill, he not
only found that he had forgotfen to re-
pair the broken handle, but the drill
table which he had cracked some weeks
ago by hammering on it, fell apart and he
also found several teeth missing in the
gear wheels. When he explained the
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situation to us we could not resist the
temptation to ask him if he had ever
heard of the word. “Preparedness”?

They are becoming fewer every year, we
are glad to say—we refer to the smiths
who seem to think that patent medicine
signs and tobacco advertisements add to
the appearance of their shops. If it is
worth a patent medicine maker’s and to-
bacco maker’s good money to put signs
upon your shop, how much more valuable
would a few neat signs of your own mean
to you? Try a few signs advertising your
own business, and see if they will not put
more real money into your own pocket
than all the patent medicine makers can
plaster upon the whole country side.

If there is an automobile opportunity
in your present location, now is the time
to prepare to grasp it. A bigger auto-
mobile activity is looked for between
now and next spring—more motor vehicles
will be 8old between now and then, than
ever before, and more money will be spent
on repairs and accessories. Don't you
want to get your share of this business?
Prepare now to get into the game by
spring. A few good books and a careful
examination of the cars that come to you,
will enable you to get a good start and
to get a good side line which rightly be-
longs to the general smith.

Your 1917 business activities—have you
planned them? Look back over the past
year, think hard upon its performances;
consider what the past year has done for
you and the craft; carefully weigh the
changes that have taken place. With the
past years facts before you, plan your
business campaign for the coming year.
Even if you do not work out all of the
plans you make, it will give you some-
thing definite to work for, and it will
point out to you the harbor for which
your ship of business must be steered.
Without some goal, some port in view,
no ship ever made real progress.

You want success, of course, but do you
want it hard enough to do the things that
are necessary to attain it? The matter
of success or failure is more a matter of
wanting and desiring, than it is a mat-
ter of circumstances. If you want suc-
cess hard enough and ere willing to do the
things necessary to get it, there is mnoth-
ing that can keep it from your door. The
number of smiths who are unwilling to do
the things that are necessary in order to
attain success for themselves, for their
business and for their shop are all too
many. Success does not come from a dis-
cussion of the war and local politics, nor
by calmly warming the end of a shoe-keg
and merely thinking about it.

Cut prices if you are-in business solely
and exclusively for your customer’s bene-
fit, but if you are in business for your
own benefit, consider the matter of cut-
ting prices in a purely, coldly business
way. Business that is really worthy of
the name is a matter of mutual welfare.
A real business transaction must benefit
all of the parties concerned, the customer
must receive his money’s worth and the
seller must receive his legitimate percen-
tage of profit for supplying the needs of
the purchase. On this basis, price cutting
is not business. Only one person profits
when you cut prices, and that person is
the customer. When you cut your prices,
you cut your profit, you cut into your
competitor’s business, you cut down your
revenue, you cut down your chances of
paying your bills, and finally the jobber
cuts you off his credit list, and when he
does this, your business throat is cut.
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Fundamentals of Lathe

Practice
Cutting Speeds
JAMES STEELMAN

We have already learned how
to determine the rofational or
angular speed of the spindle.
We have learned to do this, being
given the rotational speed of the
line shaft and the diameters of the
various pulleys concerned and the
number of cogs on the gears that
may be connected up in any back
gear arrangements. If we wish to
avoid the calculations, we may do
80 by using a little instrument which
enables us to determine, with the
assistance of a watch, the rotational
speed of the spindle. Such an in-
strument need not cost over $1 or
$1.25. This information is valuable;
but we need to go a step further in
order to determine whether we have
just the right rotational speed for

the cut we are about to make.
Suppose we have a disk like piece
of work secured in the chuck, and
that we are going to take cuts from
the face of this disk. We will begin
at the outer edge and work inwards
towards the center. Suppose ‘ the
very first cut is to be taken in a cir-
cuit 7 inches in diameter. The first
trip around will be 22 inches long.
See A Fig. 1. That is, if we take
one single shaving for a complete
turn, the shaving will have this
length. As we continue, working
gradually inwards, but leaving the
speed arrangements undisturbed, the
diameter becomes smaller and small-
er and the circuit round becomes
shorter and shorter. Half-way in,
for example, when the diameter of
the cut is 314 inches, the shaving
of a complete turn is 11 inches in
length. As we work still further in-
wards, the circuit dwindles and
dwindles in length until at last it
becomes next to mothing at all. Note
this fact, however. It took just as
long to take the innermost cut as it
did to take the outermost one. We
got a 22-inch shaving in one turn,
and we get a shaving next to noth-
ing in length in one turn. If we cut
the chip at the right rate at the be-
ginning, we must have been wasting
time from then on. If the power in
the belt, the strength.of the lathe
. and the ability of the cutting tool
were quite equal to cutting a chip
at the rate of 22 inches in 4 seconds,
" then we should have been able to
take the chip when half-way in to
the center—I mean the 11-inch chip
—in 2 seconds. That is, we could
very well have altered our speed ar-

rangements for this cut so as to
make the spindle rotate twice as
rapidly. In fact, from the begin-
ning on to the finish, we should have
been speeding up the spindle every
now and then.

It is not difficult to determine
what the changes should be as we
work inwards. See Fig. 2. First, we
make sure that we are starting right.
Then, work inwards. See Fig. 2.

Chip
A 22" long,

Circumterence 22~

When chipis taken on

3%’ diameter. it is

cut at rate of 1linches
per turn.

Circumference
of inner circle 11

FIG. 1.—~THE FIRST TRIP AROUND
WILL BE 22 INCHES LONG

First, we make sure that we are
starting right. Then as we go in-
wards, we speed up. When the dia-
meter of the cut has become 34 of
what it was at the start, the rotation-
al speed of the spindle may be made
4/3 what it was. When we are at the
5/8 point, we make the rotational
speed 8/5 what it was at the start.
‘When we get to the 34-point, we
make the rotational speed 2/1—
that is, double. When we get to a
diameter of 14 the original, we make
the spindle rotate 4/1 times as fast.
That is, we find out what fraction
the diameter of the present cut is of
the first cut. We then turn the frae-
tion upside down. This represents
the new rotational speed as com-
pared with the rotational speed at
the start.

Suppose we get everything con-
nected with the speed arrangements
just right for a cut 9 inches in dia-
meter. When we have worked in to
a 7-inch diameter, this new diame-
ter is 7/9 of the old. Accordingly,
we may make the rotational speed of
the spindle 9/7 times what it was
at the beginning. That is, we can
speed up about 25 per cent. When
the diameter of the cut has gotten
down to 5 inches, the diameter is
now 5/9 what it was at the start;
so that we may make the rotational

speed of the spindle 9/5 as fast as
what it was when we began. This
means that we can run nearly twice
as fast as at the start.

However, there is one good thing
about working inwards to the center
and leaving the speed arrangements
alone. As we go in, the cuts are
taken more and more slowly ; so that
the cutting tool is more and more
relieved and the lathe is less and
less pressed. We may be wasting
time, but we are not letting things
drift towards breaking the tool and
straining the lathe. If we were to
begin at an interior point and work
further and further outwards, then
the fact that we began right would
mean that as we worked outwards,
both machine and tool would be put
to heavier and heavier duty.

‘We may have work to do of such
a character that we will need to
work from the inside out. Under
such conditions, we must be on the
alert. We should not start at such
a speed as to put either cutting tool
or lathe to its full capacity. We
should begin with a speed very dis-
tinetly less than what could be used
for the first round and be on the
alert to slow down from time to time.
If we go the limit with the first cut,
the cut next outside will be beyond
the limit.

It will be understood from the
foregoing, perhaps, that it is import-
ant to know what the limit is for the
starting cut. Only general direction
can be given. A good deal depends
on the character of the metal in the
work. Brass is fairly easy to cut. Or-
dinary cast iron and low carbon steel
are less difficult than high carbon
steel. Then, too, the condition of the
metal plays a part: this is especially
true of steel. Steel work may have
hard spots or it may be harder than
it should be because it has not been
properly annealed or has not been
annealed at all. Then the speed with
which a chip may be cut depends on
the steel in the tool. A high grade
of ordinary tool steel (carbon tool
steel) will under proper conditions
make a cut in cast iron or annealed
low carbon steel at the rate of 30
feet per minute. A high grade of
high speed steel will cut the very
same material under proper condi-
tions at the rate of 70 feet per mi-
nute. In one case, what is meant is
that the chips are peeling off at the
rate of a length of 30 feet in one
minute; in the other case, at the rate
of 70 feet of length in a minute.

Whether chips are being cut at
the rate of 30 feet a minute can not
be determined simply by finding
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out the rotational speed of the
spindle. We need to know that and
something more. 'We must know in
effect the diameter of the circuit of
the cut. This should he multiplied
by 3 1/7, or, what is the same thing,
22/7. 'This gives us the length of
the circuit—that is the chip length
for one turn of the spindle. For
example, suppose we are about to
make a cut, 14 inches in diameter.
See A, Fig. 3. The length of the
cut, measured all round the circuit,
is found by multiplying 14 by 3 1/7.
This gives us 44 inches. Having
the chip length for one turn of the
spindle, we get the total chip length
for one minute by multiplying by
the number of turns in one minute.
Thus, suppose we are making the
14-inch cut with the spindle turning
9 r. p.m. As we get 44 inches in one
turn, we shall in 9 turns get 44x9=
395 inches in one minute. We get
this to feet by dividing by 12, the
number of inches in one foot. The
result is 33 feet. This menas that
the cut will be made at the rate of
33 feet per minute. If we are going
to keep within the limit of 30 feet
per minute, the lathe has its speed
arrangements set at too high a rate
—9 turns of the spindle a minute is
too rapid. Try 8. We multiply
44x8 and get 352 inches. Dividing
by 12, we get 27 2/3 feet. We can
handle this all right. Now notice
what a small difference in the rota-
tional speed may mean the differ-
ence between overtaxing the cutting
tool and giving it work at a proper
and safe rate. Nine turns a minute
is too fast; eight turns a minute is
safe. ’

Take another example, one in
which the diameter of the cut is com-
paratively small. Suppose. we want
to cut ordinary cast iron, beginning
with a cut 1 34 inches in diameter.
See B, Fig. 3. Multiplying 134 by
3 1/7—that is, 7/4x2 2/7T—we get
514 inches. This is the circuit of
the cut and corresponds to one turn
of the spindle. Nine turns a minute
would give a total chip length of
4914 inches (114x9) ; that is, some-
thing over 4 feet. This is too slow.
We could afford to have the speed
fully 6 times as rapid, even with
high grade carbon tool steel. With
high grade high speed steel, we could
go still faster. So then, with high
grade carbon tool steel, we could af-
ford 54 turns a minute with the
spindle. In proof of this, we mul-
tiply 514 by 54 and then divide by
12. We get 243, feet per minute.
This shows we could even have a

turn or two more per minute with
the spindle.

If we use high grade high speed
steel with this last example, we shall
need to speed the lathe up or else
waste the expensive cutting steel.
There is little or no use in buying
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FIG. 2—AS WE WORK INWARD THE
SPEED MAY BE INCREASED

high grade high speed steel and then
using it to make cuts at a rate with-
in the capacity of a high grade car-
bon tool steel. A cutting speed of
70 feet per minute is permissible for
moderate work such as ordinary cast
iron or annealed low carbon steel.
With a cut having a diameter of 134
inches and the spindle rotating at
9 r.p. m., we found that we should

make the cut at the rate of some-
thing over 4 feet per minute. Call
it 5 feet, so as to be safe. We speed
up the lathe until the spindle rotates
14 times as fast (5x14=70). In-
stead of 9 r. p. m., we are entitled to
14 times 9, or 126, turns per mi-
nute. Let us see whether this is cor-
rect. One turn causes 514 inches of
metal to pass the tool; 126 turns
will therefore cause 514x126=693
inches to pass. The time is one
minute, because 126 turns are made
in one minute. We divide 693
inches by 12 and get 58 (nearly)
feet per minute. We could work
faster yet; but it is well not to push
things to the limit.

It will be noted, perhaps, that in
these examples, rather moderate ro-
tational speeds for the spindle are
required. Eight up to 126 are the
r.p.m. employed. If the counter-
shaft is not run too raidly, compara-
tively slow rotational speeds may be
gotten with the spindle with nothing
else than the cone pulley. To get
the slowest possible speed in this -
way, we use the little end of the
cone pulley on the countershaft and
the, big end of the cone pulley on the
spindle. If the resultant spindle
speed is still too rapid and if the
lathe has no back gearing, we may
see what can be done in the way of
slowing down the countershaft. The
slowing of this shaft may be accom-
plished, (1) by reducing size of pul-
ley on the line shaft, (2) by increas-
ing the size of the pulley on the
countershaft, and (3) by doing both
things. If there is back gearing on
the lathe, then perhaps a slow
enough speed can be gotten by its
use. If not, then the countershaft
may be slowed in one of the three
ways mentioned. This will have the
effect of reducing all speeds.

It will be gathered, perhaps, from
the examples given, that the slow
spindle speeds come into use with
large diameters of cuts and the
rapid speeds with small diameter
cuts.

A word of warning ought, I sup-
pose, to be given in connection with
high speed tool steels. These steels
have only come into use in recent
years. They enable work to be done
more rapidly or else heavier cuts to
be made. In either case, the lathe is
operating against a more serious
strain. Lathes built with a view to
the use of high speed tool steels may
be expected to have the various parts
which come under the extra strain
so built as to be capable of with-
standing it. An old lathe may or
may not have the required strength



in such parts—very probably, it will
not have. Furthermore, the use of
high speed steel, in making heavier
or faster cuts, will demand more
power. One may need to consider,
accordingly, whether he has the
power to drive a lathe making a cut
2 1-3 times as fast as formerly. It
will be seen from what has been said
that one will have to take into ac-
count other important matters be-
sides the price of the metal per
pound when he is contemplating
using high speed steel. There is
little or no use in buying such steel,
if it is only going to be employed in
the same duty as ordinary high
grade carbon tool steel.

One may, if -he choose, do a little
experimenting. He should go about
it with care, however; otherwise the
lathe or cutting tool may give way
or some injurious accident may
occur.,

Practical Points For The

Automobile Painter
M. C. HiLLICK

The small shop painter is almost
certain to have considerable waste of
material unless he exercises much
care in the preparation and hand-
ling of the various paints, colors and
varnishes. The opened container can
never be closed to its original state,
following the removal of some of the
contents, and this permits a certain
amount of evaporation to go on. It
is advisable, therefore, to buy in the
case of small, or comparatively
small, daily requirements, with
directions to have shipments made in
quart, and even in pint, cans, in or-
der to save the material from becom-
ing thick or rancid before it may be
used. This especially applies to all
liquid and fluid supplies. In the
matter of colors, it is also advisable
to consider the extent of one’s daily
or weekly needs, when ordering, for
here, too, there is chance for no
small waste of materials which at
this time run into money fast. In
this buying, it is also well to get sup-
plies direct, so far as possible, from
the manufacturer. In this way a
better quality of stock, as a rule,
may be obtained, with the resultant
advantage of saving the profits of
the middlemen. The prevailing high
cost of everything that goes into
finished product makes it necessary
to eliminate all extra expense.

Nevertheless, it is equally im-
portant to buy good stock; there is
nothing that will hurt business more
quickly, or to a greater degree, than
the use of an inferior brand of paint
shop supplies.
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It is always the hest policy to buy
for quality first; then get the hest
quotation possible consistent with
the quality of the goods. This, in the-
end, is the true economy, and it ap-
plies quite as forcibly to the small
business as to the large one. The big
shop is only the outgrowth of the

"small one; a legitimate expansion

based, primarily, upon the square
deal. When a can of color is open-
ed, and part of the contents remov-
ed, it is economy to pour a little tur-
pentine over the surface of the pig-
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FIG. 3—THE CORRECT SPEED FOR
ONE IS TOO SLOW FOR THE SECOND

ment to keep it soft and workable;
then, as a second precaution, replace
the cover as tightly as possible. A
good practice is this, and it works
to advantage in the handling of all
colors, and most of the coarser
paints, even. It is cheaper, for the
most part, to obtain colors Japan
ground, ready for simply thinning
with turpentine, than to attempt to
compound them from certain other
pigments, however finely prepared
such pigments may be.

It is, of course, necessary to often
mix a color to match something
which the vehcile owner may have
ir mind, or a sample of which he
may be able to produce, but these
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cases are the exception, not the rule.
In the case of a car or carriage com-
ing to the shop in a badly scarred
or faded condition, it hardly ever
pays to try and touch up the marred
or fractured spots, for it is next to
the impossible to get a correct
match, and when this is done, the
job is never satisfactory, and serves
as a black eye to the paint shop. The
safest and most economical practice
is to touch the spots with some color
close to the old, faded and broken
one, and then go over the entire sur-
face with a fresh coat of the original
color. This retches the job out in &
one shade color,and leaves no chance
for grumbling. It is a quicker
method and a more efficient one.

There is sure to be some left over-
colors which it is possible to utilize
by mixing them together and there-
by develop something original which,
given a striking name, will catch the
fancy and please the color sense of
some car owner who is looking for
something different than anything
displayed by his neighbors. Some
of the shades of green, or brown, or
blue, or red, when mixed in right
proportions, result in a smart color
suitable for almost any vehicle of
the average run. Anyway, there is
always a call for something unique
or different than the usual list of
colors, and this gives the opportu-
nity for working off the shelves, the
odds and ends which in time ac-
cumulate.

The left over bits of varnish, var-
nish-color, ete., may also be put to
good use in the preparation of coat-
ings for some of the out of the way
parts of the car or carriage, where
a mixture of varicus ingredients will
answer fully as well as a more costly
material.

During the cold months, it is a
wise plan to keep the varnish supply _
stored in a warm place, where the
heat is maintained at a uniform de-
gree. The chilled varnish is dan-
gerous to the painter’s peace of
mind; it likewise lessens his profits.

In the small shop, it is quite a
common practice to mix different
makes of varnish, and different
grades of the same varnish, as a
means of getting something to meet
the special or individual require-
ments of the business. This, as a
rule, is a poor practice, and in the
end is seldom satisfactory. The var-
nish maker is now able to furnish all
grades and kinds of varnish, suited

‘to every individual need, so that

there is really no excuse for attempt-
ing to improve upon his work by
shaking two or more makes or
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grades of varnish together.
are laws of chemistry involved which
make the practice extremely uncer-
tain, if, indeed, not disastrous.

In handling a small business, it is
not best to employ a wide range of
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FIG. 1.—SECTION THROUGH PIT,
FURNACE AND CHIMNEY

‘the makes and colors of the more sen-
sitive sort; usually these colors need
special treatment which the small
shop painter is not in a position to
give. There are a great number of
fine, solid covering colors, easy to
prepare and apply, with which the
workman not widely experienced
will have no trouble in using; from
them he can get good results, and
there will be no grumbling from the
vehicle owner. For examle: black,
blue, (omitting the transparent
-ones) green, maroon, brown, and
many of the reds, together with the
yellows practically all of which are
-opaque. After putting on a coat of
almost any one of these colors, some
of the color may be taken and by
.adding a pint of rubbing varnish to
three or four ounces of the color, af-
ter thinning it up somewhat with
turpentine, a good varnish-color may
be made with which the surface can
be brought up with a single coat, in
the case of medium priced work, for
the finishing varnish, thus making a
quick and cheap finish. It is by tak-
ing advantage of these little things
that the painter located in the small
shop is able to make both ends meet
.and have something left over for the
bank account Saturday night.

Another point for the small shop-
man to observe, is to have his work,
when the paint and varnish are dry-
ing out, placed in a room uniformly
and well heated, and for quick re-
sults the higher the temperature,
consistent with safety, the sooner it
is possible to move the jobs out of
the way, and get others in. The quick
handling of work is a big factor in
increasing the productive capacity
of the shop.

When a customer argues about your
raise in .prices, just ask him if his dollar
of today will buy as much from the
butcher, baker or candle-stick maker, as
it did five years ago, or even one year ago.
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Melting Furnaces for the

Amateur Founder
WALTER J. MAY
(English Mechanic)

Where metals having a fusing point
above 1,000° F. have to be dealt with, a
furnace of some kind is necessary. Gen-
erally speaking, it is desirable to have a
furnace that will take a 50-lb. brass cru-
cible as this enables one to melt up to
steel in moderate quantities, although
probably very few amateur founders
would have pluck enough to tackle this.
Taken as a usual thing, a 14 in. square
crucible furnace attached to a chimney
20 ft. high will melt up to high-carbon
steel such as files and such kind of metal,
while a 15 in. furnace attached to a 30 ft.
chimney will melt mild steel and wrought
iron, this being about the limit for natural
draught furnaces using coke as fuel, as
when 3,000° F. is reached, things begin to
get soft and pasty.

In all cases where crucibles are dealt
with entirely by hand, the top of the fur-
naces should be level with the floor, ex-
cept where less than about 30 lb. will be
the total load, this arising from the fact
that it is easier to deal with weights in
this position, and that, in the event of a
crucible breaking or slipping from the
tongs, the molten metal does less damage
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FIG. 2—A TOP PLAN OF THE
ARRANGEMENT IN FIG. 1

than when it falls from a height. Be-
sides, it is much safer from a personal
point of view, as there is less splashing
when metal falls only a short distance,
which considering that molten metal makes
nasty burns, is a large consideration. How-
ever, in the ordinary course of events,
where reasonable care is taken, there is
no reason to anticipate accidents, but,
still, on the lines of prevention being
better. than cure, reasonable precautions
should be taken.

Probably the easiest furnace to con-
struct would be an ordinary brick furnace,
provided a chimney about 20 ft. high
could be arranged, and this would be an
easy matter, as a cast-iron pipe would be
sufficient after the first 6 ft. above the
outlet from the furnace. As there is mo
soot to be reckoned with, there would be
no necessity to arrange for cleaning facili-
ties, but as with a long yun on the fur-
nace the pipe would probably get hot, it
should not be near woodwork. An 8-in. or
9-in. pipe would be needed to ensure quick
draught, while there should be a damper
in the brick part to regulate the draught,
and a 14-in. square furnace having a
chimney from 20 ft. to 25 ft. high, should
melt anything up to wrought iron where
good coke is used, time not being of so
much importance to the amateur as to
the trade worker.

In Fig. 1, a longitudinal section through
the pit, furnace, and chimney is given
showing the dimensions of each detail,
while in Fig. 2 a top plan is shown. As the
supports of the furnace have also to be
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indicated, a floor plan is given in Fig. 3,
and with these before him, any ordinarily
intelligent craftsman should be able to do

-all that is required. The body of the

furnace is lined with firebricks of good
quality, set in fireclay with the thinnest
possible joint, but the rest of the work
can very well be of ordinary bricks set
in mortar. Preferentially, the top of the
furnace should be covered with cast-iron
plates, but for the most purposes, if the
top is composed of fireclay tiles, all re-
quirements will be met.

Ordinary square bar-iron is sufficient for
firebars, but a fairly strong grating over
the pit is necessary for security. The cover
to the furnace may be a fireclay tile band-
ed with iron, as shown in Fig. 4, or may
be formed of a varying number of fireclay
bricks of sufficient length having iron
clips, as shown in Fig. 5, the more con-
venient local method usually being pre-
ferred. The brickwork above the legs or
supports is carried on 3 in. by %; in. flat
wrought bar, and the firebars by 13, in.
square bar, as heat as well as weight has
to be dealt with in each case.

In some cases & more or less portable
furnace is needed, and where a small blast
can be provided from a fan attached to
existing shafting, or where a small elec-
tric motor can be put in, a furnace of this
kind can be readily put up anywhere in
an outdoor shed, as the fumes from the
fuel can be passed into the open air
readily enough without causing serious in-
convenience. Of course, the fumes from
coke are not pleasant, especially from gas
coke or furnace coke highly charged with
sulphur, but, still, as the blast applied is
not great, there is not more fumes than
can be dispelled by the air passing
through an open shed. Where there is a
chimney, of course the furnace would be
arranged with a flue, and in many cases
the draught would be strong enough to
dispense with forced draught altogether,
this being an advantage from every point
of view. :

The object to be secured in all ecru-
cible furnaces is not the too rapid com-
bustion of the fuel, but rather the main-
tenance of a full heat for a long period,
as the process of melting is rather a long
one, as the heat has to pass through the
walls of the crucible, and then be gradual-
ly absorbed by the metal within. It must
always be remembered that metal ab-
sorbs heat until the fusing point is reach-
ed, and that it does not melt as soon as
a flame touches it, while the heavier the
pieces of metal the longer the time taken
to absorb the heat and reach the fusing
point. Incidentally it may be mentioned
that most metals, when hot, avsorb oxygen
rapidly, and attempting to melt without
sufficient heat is likely to cause the un-
due reduction of the metal to oxide, which
for all practical purposes is useless.

In constructing a furnace for blast, it
is well to arrange that it shall stand in
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a shallow pit, to enable one to have
command of the crucible during lifting,
a rough section of the whole arrangement
being shown in Fig. 6. The frame of such
a furnace would be preferably of 3-16 in.
plate iron, held at the corners with angle
iron, and lined with 4-in. fireclay tiles
jointed at the corners with fireclay, the
cross-section appearing as in Fig. 7. For
smaller furnaces, lighter iron and tiles
could be used, but their durability would
be far less, and the difference in cost
would hardly compensate for the shorter
life of the apparatus. Cast iron plates
could be used for the casing, if desired,
and if the holes for the screws or bolts
holding them together were made large
enough to allow of play when the metal
expanded or contracted with variations of
temperature, there should be no serious
risk of fracture.

In cases where there is an available
chimney, the general shape of the furnace
would be as shown in the section Fig. 8,
the flue being lined with fireclay tiles, or
it would rapidly burn out. For a 14 in.
furnace the flue outlet should have an
area of about 20 sq. in., in the position
shown in Fig. 9, and this can be either
rectangular or oval, as may be preferred,
area rather than shape being the import-
ant point. Practically in all other respects
this form of furnace is the same as that
shown in Fig. 6, except that an induced
and not & forced draught is used.

Outside these durable furnaces, various
temporary or makeshift furnaces are
possible, and one the writer came across
"some time ago was made from an old iron
drum lined up with ganister. This was
mounted on bricks, as shown in Fig. 10,
and had & sheet-iron flue pipe lined with
ganister, the whole making a furnace
about 11 in. diameter inside, and taking
a crucible holding about 15 lbs. of brass.
Fig. 11 shows the way in which the fur-
nace was stood on the bricks, and anyone
with a little inventive ingenuity should
be able to meke a similar furnace.

In ramming up a furnace lining with
genister, the material has to be wetted
down overnight, and then in the morning
it is trodden and turned over, this being
repeated until a stiff, tough putty-like
mass is secured, this being rammed tight
round a block acting as a former of the
size required. The block is then with-
drawn, and after the ganister has become
dry the surface is washed over with a
thick wash of ganister, dried and then
fired until it is hard, after which it will

FIGS. 4 AND 5—ILLUSTRATING HOW
TO MAKE FURNACE COVER

last a long time with occasional patching.

As a general rule, square crucible fur-
naces are best for working, but, given
sufficient space for fuel, round ones can
be made to give satisfactory results.
Usually these are lined with arch bricks
set on end, as roughly shown in Fig. 12,
fireclay being used with these. The back-
ing can, of course, be of ordinary bricks
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set flut in mortar, and except for out-
side work, these may be the softest bricks
obtainable, “place” bricks being quite good
enough for the job at any time, while
they stand heat better than “stocks.”
Possibly it may be as well to mention
that in regard to metal melting, proper

furnace coke, as free as possible from sul- -

phur, should be used where it is obtain-
able, but at the same time hard gas-coke
will melt anything up to bronze. Com-
mercially, the furnace coke is cheapest,
owing to its greatest durability, and it
pays to have the best fuel as a general
thing. All fuel must be broken to about
the size of eggs, and nothing passing a
1 in. square meshed sieve should be used,
or the furnace chokes with ashes and
fine stuff, through which the air cannot
pass with sufficient freedom. Unless there
is engough air to supply oxygen in large
quantities, the carbon is reduced at too
low a temperature and melting is hinder-
ed.
The fire-bars should be wide enough
apart to allow of the free ingress of the
air while supporting the weight of the
fuel and crucible efficiency and accumu-
lations of ashes should not be allowed
as they often check the free passage of the
air.

Dry coke is always preferable to that
which is damp or wet, and for this rea-
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FIGS. 6 AND 7—SHOWING SECTION
AND TOP PLAN OF FURNACE

son the coke should be kept under cover.
Besides this, as coke will take up quite
10 per cent of water, and it is sold by
weight, it is necessary, from a financial
point of view, that coke be purchased
in a dry state. Coke costs several times
more per ton than water, if we pay for
water at the same rate as for coke, it is
rather a losing game. At the seme time,
water does not seriously alter or injure
coke so far as its content is concerned,
as carbon may be taken to be insoluble
in water, but it is a loss of energy to
burn wet coke in any case.

Plumbago crucibles of some good make
should be used, and these should be kept
dry and in a warm place, if economy is
desired. In all cases, crucibles should be
kept for one class of metal, and not be
used indiscriminately for anything that
comes along. According to the metal,
from twenty-five to fifty melts should be
averaged from the crucibles, but neces-
sarily this means that they be carefully
handled and dealt with.

GasEngine Operation Made
Simple—3
The Purchase, Installation, Operation and
Troubles of a Gas Engine.
J. L. Hosss
Lubrication and Care of Engines.
Lubrication, according to Webster,
means to make smooth, to do away
with friction. to make machinery
run with minimum wear.
There is a false impression abroad
in the land in regard to lubrication,
which it is our desire to correct. The
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FIGS. 8 AND 9—SHOWING SECTIONAL
* VIEWS OF SAME FURNACE
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impression seems to prevail that all
that is necessary to lubricate a piece
of machinery is to take an oil can of
some kind and pour a quantity of
oil on the different bearings. This
is only a part of the operation. To
properly lubricate a bearing, it is
necessary to do everything that will
cut down the friction on that bear-
ing. The worst enemy to a bearing
is the dust and dirt which accumu-
lates in the surplus oil around an oil
hole. This will mix with the lubri-
cant and go into the bearing in the
form of a dirty, grimy paste and
wears the bearing nearly as fast as
though it were made for the pur-
pose.

Perfect lubrication then, you will
see, consists in first removing every-
thing from the vicinity of the oil
bole that might mix with the oil and
get into the bearing. A cloth or
piece of waste should be used, and
after the cleaning process is accom-
plished, the surplus oil should be
wiped off the part so that there will
be nothing for the dirt to adhere to.
By this method of lubrication, the
wear on the bearings will be very
small and as a result the engine will
run two or three times as long with
out replacing.

- There are several methods which
may be applied to lubricating a gas
engine, force feed, or mechanical
oiler, gravity system, grease cups
splash system, and the time honored
and ever faithful hand squirt can.

All of these systems will do their
work properly when kept in proper
condition, but none of them will
work unless they are kept in condi-
tion to do their work.

The force feed system is used
largely on the heavy engines and es-
pecially on the tractors, and all en-
gines which are exposed to dirt and
the elements. We will take up this
system first. The tank or oiler, as
we will call it for the sake of brev-
ity, is generally placed no top of
the cylinder, on account of the nec-
essity of keeping the lubricating oil
warm in cold weather to get the



best results. A number of little
pumps and pipes, one of egch for
each bearing to be lubricated are
supplied. The pumps are connected
up on one or two shafts which in
turn are connected with some work-
ing part of the engine to furnish
the motive power. At the top of
these little ‘pumps is generally
placed some kind of a sight feed, so
that the operator can see how much
oil is going to each bearing. Means
are also provided for the adjustment
of the amount sent to each bearing,
to make the oiler economical and al-
so efficient.

Most of the oilers are run by a
small ratchet gear of some kind at-
tached to either the crankshaft of
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FIGS. 10, 11 AND 12.— SHOWING FUR-
NACE MOUNTING AND CON-
STRUCTION

the engine or the cam shaft. Care
should be taken to see that this
ratchet gear works uniformly every
time. After a little wear takes place
in these gears, the ratchet will some-
times fail to work every time, which
will cut down the quantity of the
lubrication. When this fails to a
sufficient amount, it will cause the
engine to lose power.

This brings to mind an incident
where a tractor was being used for
plowing. The salesman had told the

owner that the oiler was automatic’

and would never need any attention
except to add oil as it was used out.
The engine began to fail on. power.
An expert was sent out with a new
set of rings, which were placed in
position with a liberal amount of oil
on the piston, and for the time being
remedied the trouble, but as soon as
the surplus oil was gone the old
trouble developed. Another expert
was sent out and discovered at once
that the oiler was worn in the
ratchet so that it did not deliver oil
to the bearings every time. Without
stopping the engine, he adjusted the
trouble and the engine almost imme-
diately came back to its old power.

This not only shows the importance
of the oiler, but the importance of
the care of the oiler. The salesman
was, of course, at fault in not telling
the customer that the oiler would
need a little attention occasionally.

The oiler we now have in mind
has two sets of pumps. One is driven
by the engine and is in use all the
time the engine runs, the other is
driven by one of the drive wheels
of a tractor and is used only for
lubrication of the gears in use when
the tractor is moving about on its
arrangement as it does away with
wheels. This is a very convenient
arrangement as it does away with
the necessity of turning on the oil
pipes which go to these gears every
time you want to operate it as a
tractor. It also saves considerable
oil which would be wasted if the
operator failed to shut off this part
when the engine was not in use as
a tractor.

A pipe will run from the oiler to
each bearing that is to be lubricated.
The pump will be set to deliver the
exact amount of oil this bearing re-
quires, and will not only save oil,
but will save the engine frame from
becoming besmeared with the waste
oil. These pipes should be removed
and cleaned out occasionally to pre-
vent their clogging up and prevent-
ing the proper lubrication of the
bearing which they supply. It only
takes a few minutes to release both
ends and blow through them with
the mouth or by an air pump of
some kind, then you know they are
right. )

‘Where an enclosed crank case is
used there is generally some means
provided for the dipping of a little
oil out of the bottom of the crank
case at each revolution for the lubri-
cation of the crank bearings. The
oil is supplied to the crank case by
a separate oiler pipe or may be se-
cured by allowing the surplus from
the crank axle bearings to go to the
crank case. There will be more oil
picked up each time than is required
for the bearing, but.it will be thrown
off and drain back into the base of
the crank case where it makes an-
other trip. '

There is another method of lubri-
cating the crank bearing. It is used
in both the force feed and gravity
oiling systems. In this method the
oiler or pipe for this bearing de-
livers the oil to a small cup at the
highest point reached by the crank
in its revolution. A small piece of
common lamp wicking is attached to
the bottom of this cup. The oil runs

down onto the wick and a small pro-
jecting cup on the crank axle picks

up a drop each time. This gives
very good satisfaction on slow mo-
tion engines.

The gravity system of oiling is
what its name would imply. The
oiler or tank is placed in such a posi-
tion that the oil will run to all the
different bearings by gravity. A
system of pipes, similar to the ones
above may be used, even to the sight
feed attachment. There may also
be used with this system a separate

oiler for each bearing. The oiler, in

this instance, consists of an oil cup,
generally made of glass, a little
valve for regulating the amount to
be fed, and for shutting off when
not in use, and a sight feed attach-
ment of some kind to show the
amount going to each bearing. The
adjustment is generally such on this
oiler that the oiler may be turned
on and shut off without interfering
with the adjustment. This saves ad-
justing the oiler every time the en-
gine is started.

Recipe BooR

A cement for holding tools that persist
in coming loose from their holder and
handles is made as follows: Melt and mix
well four pounds of black resin, and one
bound of beeswax. After mixing the above
thoroughly, add one pound of fine, dry
brick dust, and work all together well.

Hard putty is usually a problem in the
average shop. To make use of this ma-
terial, break it up as fine as possible, get-
ting the lumps as finely uniform as can
be done with a pounder used on a hard-
wood surface. Then add a small quantity
of linseed-oil, and work the putty into the
proper consistency with the hand, knead-
ing it until it is smooth and free from all
lumps.

To temper a plow-share, M. O. S. sends
in the following: First, secure a box, a
couple of feet square and about six inches
deep, and fill it with wet sand. Heat the
plow-share on the edge only, so as not to
spring it, and after the edge is sharpened
and straigthened, press two inches of the
edge of the share into the wet sand and
allow to cool. This will give you a hard,
tough edge on your share, that will be
hard to equel by any other method.

The faker has scored again. One of our
Ohio readers has written to ask what he
purchased. He tells us of a stranger



“stranded

representing himself as a
chemist” who was trying to pay his

way to one of the large eastern
chemical laboratories by selling a “dis-
covery” that would revolutionize the
plating industry. The stranger told of
how he had spent all of his avail-
able cash in experimenting, how he had
labored for years with one idea in mind
and how finally he had succeeded and was
on his way to reap the reward of his long
years of toil. To cover his expenses he
was selling small bottles of the “marvel-
ous” mixture for the small sum of 25 cents.
To demonstrate his plating mixture he
took several pieces of brass, rubbed them
with the compound, and immediately the
pieces of metal took “an appearance rival-
ing silver plate.” Of course, our reader
purchased a small bottle and is now won-
dering what he got for his quarter. This
is, of course, the old “silver-plating” fake
with new trimmings. We have referred to
it a number of times, but are glad to speak
of it again if it will save any of “Our
Fclks” from being victimized and parting
with their good, cold cash. The stuff sold
by these fakers is simply mercury, dissolv-
ed in nitric acid. The coating or “plating”
that it does will last perhaps a day, if that
long. If the plating faker calls upon you,
and tries to sell you a bottle of some
“marvelous compound.” no matter how
picturesque his story may be, or how con-
vincing his talk, you had best keep a tight
grip on your wallet and whistle for the dog.

An idea is suggested by R. E. W. in
which he mentions the use of printer's
type cases for holding screws, nuts, bolts,
washers, ete. Cases of this kind can usual-
ly be purchased for little <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>