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The American Bla_au;ksmith |

A MONTHLY JOURNAL FOR SMITHS OF ALL CLASSES

In the United States of America and Canada there are upwards of three
hundred thousand men whose daily vocation is blacksmithing. This
grand total may be roughly divided into two classes : First, the general
blacksmith of city, town, village and country; and second, the industrial
works blacksmith. The shops of the former are a familiar feature of every neighbor-
hood, while in the case of the latter, with its numerous and diversified interests, the
total number of smiths is far in excess of the usual estimate.

THE AMERICAN BLACKSMITH, founded in the first year of a new century, proposes to
stand as the representative journal among this class of artisans, whose interests technical
journalism has thus far done but little towardsadvancing. In other words, each monthly
issue will be an enterprising and trustworthy exponent. of the craftsmen engaged in
blacksmithing or its allied trades. The promoters of the paper are men of influence and
capital, who will spare no expense or pains to maintain it on the highest level of trade
publications. The constant endeavor will be to keep it fresh, bright, and up-to-date, and
as an earnest of this the paper, typography and binding, together with other details of
arrangement and appearance will in THE AMERICAN BLACKSMITH represent the best
efforts of the modern printer. Each issue, published in time for mailing on the first of the
month, will contain 20 to 24 pages of reading matter. and not less than 82 pages, including
advertisements. In other words, subsoribers will be guaranteed a definite amount of pure
reading matter in every number. No machine or article of manufacture will be described
in the regular reading pages, unless possessing new features of real interest to our readers.
The size of page is to be 9 by 12 inches. The subscription price will be one dollar per year,
payable in advance, and subscriptions may begin at any time. A reduced rate is given to
clubs of five or more new subscribers.

‘Will ever find his interests well cared for within the pages of this
The General journal, and the articles will always be selected for their interest or
Blacksmith value to the oraft. Blacksmithing, carriage and wagon building, horse-

shoeing in its various phases, and the repairing of farm implements will
be treated in detail, with the idea always foremost of presenting that which will be
of practical value to the blacksmith or his brother artisan in their daily work. - The
department of veterinary surgery will also be well cared for. In all of this matter it shall
be our endeavor to avold theoretical ideas as far as possible, and to present the opinions
and views of men whose practical experience enable them to be quoted as authorities.
Complete illustrations will be presented in every practicable case.

Is an indispensable adjunct to every concern which employs iron as a
manufacturing basis. Naturally a wide variety of subjects will come
Works up for illustration and treatment in this portion of the paper. The
Blacksmith work of blacksmiths in rallway repair shops, in the foremost carriage

and wagon works of America, in agricultural implement factories, as
well as in various other industrial shops, will be portrayed by competent writers. For
instance, the experience of blacksmith shop foremen and workmen will be brought to
bear upon problems of interest, with illustrations and descriptions of the steps of various
prooesses in construction and repair work. The variation in ideas and practice upon vari-
ous subjects is always a matter of interest and help to co-workers, and@ hence we shall
endeavor to encourage the contribution of articles of this nature from the every-day
workman.

Among other things we shall endeavor to present timely articles upon the principles
governing the treatment of iron and steel, as well as upon the different structural changes
which the metal undergoes. The metallurgy of iron is 8 most important subject to every-
one who has to do with the shaping or treatment in any way of this all-important element.
Only that portion directly affecting the blacksmith, however, will be considered.

A special department which has been arranged is that of questions and answers.
Subscribers will be privileged to take advantage of the opportunity thus offered for an
explanation of any of the problems which may have arisen in the course of their daily
work, and it is hoped to make this feature a most valuable and interesting one, not only to
those directly concerned in the questions, but to all others who may have to deal with the
same subjects. We confldently expect that this department alone will make the journal
worth many times its cost to the reader.

We take this opportunity also of pledging ourselves that all advertisers in THE
AMERICAN BLACKSMITH Will be strictly reliable firms, and that our subscribers will be
able to rely upon them as such. No business will be accepted from houses whose integrity
in dealing with our patrons could be questioned. 'We shall often be in a position to im-
part valuable information as to where good openings occur for local blacksmiths. This
will always be used for the beneflt of our readers.

In brief, the idea is to make THE AMERICAN BLACESMITH, beginning as it does with a
new century so full of bright prospects, representative of the very best practice, and fully
up-to-date in every respect. The constant outlook will always be in the direction of aiding
the blacksmith and improving his condition, as far as our efforts in this direction may be
of avail, and to encourage that healthy enthusiasm and wider fleld of information, which
has so.much to do with the success of his career.

Prospectus.

The Industrial

THE AMERICAN BLACKSMITH COMPANY
% % % % BUFFALO, NEW YORK. % % % %
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a price that puts this efficient little engine
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INO blacksmith can buy his goods as cheaply

as those who trade with us. We are
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On account of an agreement to keep his name con-
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Editorial Foreword.

As the name suggests, THE AMERI-
CAN BLACKSMITH has been founded to
furnish a standard or representative
journal for the great army of black-
smiths, farriers, wheelwrights and
carriage builders. The term ‘‘black-
smith’> is here used in its broadest
sense to include blacksmiths of every
kind and class, the general smith, for
instance, the carriage smith, the tool
smith, the ship smith, the drop-forge
smith and the machine blacksmith.
Succeeding pumbers of this journal
will speak with much greater emphasis
than any words at this point as to
how well these important interests are
to be served. One thing will be said,
however, THE AMERICAN BLACKSMITH
will never be a conglomerated product
of the paste pot and shears, but will
for the greater part consist of original
contributions from men possessing the
authority of experience.

In these days, as never before, it is
essential that the successful craftsman
keep abreast of the times in all that
pertains to his work. He should always
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be fully informed as to what advances
co-workers and specialists in allied
processes are making. Since expe-

‘rience born of contact with the prob-
. lems of daily work is of prime impor-

tance to the craft, contributions of
articles from practical men will be a
feature of these columns. Readers are
urgently requested to send for publica-
tion methods of shop work which they
find of advantage in their daily practice.
Sketches or descriptions of improved
tools, new devices or time-saving pro-
cesses are especially solicited. THE
AMERICAN BLACKSMITH would be glad
also to receive questions or topics for

discussion and will encourage a lively

handling of all such.

Tools put upon the market by manu-
facturers will be described only when
strictly new and of interest to readers.
To be eligible such devices must possess
novel and interesting features. It is
not necessary that the manufacturers
advertise in these columns, nor on the
other hand will the ordinary trade
write-up be printed for advertisers.

In putting forth the first number of
this journal, the Editors have been
guided in the choice of matter largely
by the responses from an extensive
correspondence with blacksmiths of all
classes. As this issue will reach a
much larger number than was possible
by direct communication, it will be
esteemed a favor if all will feel free
to suggest the subjects they would like
to see taken up, and also how THE
AMERICAN BLACKSMITH may be of still
greater service and value in subject
matter and treatment.

A Typical Master Blacksmith.
A. L. WOODWORTH.

A blacksmith shop, by reason of the
nature of the work and the manner in
which the menare distributed, is entirely
different from that of any other branch
of mechanics. For instance, in nearly
all other departments connected with
manufacturing establishments, espe-
cially those where locomotives and cars
are constructed, the men are distrib-
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uted into gangs, each having its leader
who is responsible for the particular
part of the work assigned to his gang.
In a blacksmith shop no such system
can be inaugurated. The men are
directly under the foreman, who is per-
sonally responsible for their conduct as
well as for the quality and quantity of
the output of his shop. The foreman
must possess such executive ability as
to enable him to make all employees
under him feel their responsibility as
well as that they are to a certain
extent responsible for the success of
the shop. In order to succeed fully,
the foreman must have certain well-
defined principles, sobriety, firmness
and fairness; these, together with a
thorough knowledge of the work, will
gain for him the good will and respect
of the men under his charge.

When starting in as a foreman, either
as a beginner or in a new shop, make
up your mind that you will have trouble
unless you observe the truth in your
dealings with the men. The neglect of
veracity will lead to innumerable com-
plications, and make you a failure
quicker than any other fault. Itisa
bad habit to swear. Men who use
violent language are not respected as
much by the men as they would be
otherwise. Don’t ‘‘know it all’’; you
will find men under you who know
more about some things than you do. -
The fact that you are the executive
head of the shop does not imply that
you have the most knowledge. You
were put there because it was supposed
that you understood the handling of
men and possessed some executive abil-
ity. As a matter of fact, you should
be intelligent and able to fill your posi-
tion well. You should be studious and
always reaching out after knowledge
that will enable you to lessen the cost
of your production, and to advance the
company’s interests. You should have
a knack for readily mastering difficul-
ties and getting promptly out of close
places. Be quick to make up your
mind, with a discrimination to put the
right man at the right work. You
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should strive at all times to keep the
men peaceable among themselves, and
feeling as kindly as possible toward the
company. Thisshould not be lost sight
of, for I believe a great deal of trouble
could be averted in this way; besides,
when the men feel that they are being
well treated and properly paid, it
requires but little effort on the part of
the foreman to get good service out of
them. Practice economy and teach
your men to do it also, for it should be
remembered that we handle the most
expensive material and highest priced
labor that enters into the construction
and repairs of railway roll-

ing stock. Keep an eye on

the scrap pile and see that

material is not sold as scrap

which might be utilized to
advantage.

How the “LearnedBlack-
smith” Found Time.
At no time in the history
of the world has the oppor-
tunity been as favorable as
now to acquire an adequate
knowledge of technical or
other subjects. Our engin-
eering colleges and technical
schools with their corps of
trained mechanical instruc-
tors are recognized as equal,
if not superior, to those of al-
most any country. They afford
to nearly every young man
the chance of becoming an
engineer and within his own
means, even if dependent up-
on the results of his own
labor to put himself through
college. The various corres-
pondence schools also make
it possible for mechanics and
students of all ages to be-
come more proficient, and
this during their spare time,
8o that none need lack the
opportunity of obtaining
knowledge. The progress
will be rapid in proportion to the
number of hours available for study.
The lack of sufficient appreciation of
the value of an hour is an attribute of
mankind but too common the world
over. Thisis so well brought out in a
reference to the career of Elihu Burritt,
well known as the ‘‘Learned Black-
smith,”’ which recently appeared in
“‘Success,’’ that we here take pleasure
in reproducing it:
‘“ ‘The loss of an hour,’ says the
philosopher, Leibnitz, ‘is the loss of a
part of life,” a truth that has been

appreciated by most men who have
risen to distinction—who have been
world benefactors. The lives of those
great moral heroes put to shame the
laggard youth of to-day, who so often
grumbles, ‘I have no time. If I didn’t
have to work all day, I could accom-
plish something. I could read and
educate myself. .atif a fellow has to
grub away ten or twelve hours out of
the twenty-four, what time is left to
do anything for oneself ?’

“How much spare time had Elihu Bur-
ritt, ‘the youngest of many brethren,’
as he himself quaintly puts it, born in

ELTHU BURRITT, THE LEARNED BLACKSMITH.”

a humble home in New Britain, Connect-
icut, reared amid toil and poverty?
Yet, during his father’s long illness,
and after his death, when Elihu was
but a lad in his teens, with the family
partially dependent upon the work of
his hands, he found time—if onlya few
moments—at the end of a fourteen-
hour day of labor, for his books.
‘“While working at his trade, as a
blacksmith, he solved problems in arith-
metic and algebra while his irons were
heating. Over the forge also appeared
a Latin grammar and a Greek lexicon;

and while with sturdy blows the ambi-
tious youth of sixteen shaped the iron
on the anvil, he fixed in his mind con-
Jugations and declensions. .

‘“‘How did this man, born nearly a
century ago, possessing none of the ad-
vantages within reach of the poorest
and humblest boy of to-day, become
one of the brightest ornaments in the
world of letters, a leader in the reform
movements of his generation?

‘‘ Apparently no more talented than
his nine brothers and sisters, by improv-
ing every opportunity he could wring
from a youth of unremitting toil, his

love for knowledge grew
with what it fed upon, and
sarried him to undreamed-of
heights, of palaces and
council halls, where the
words of the ‘Learned Black-
smith’ were listened to with
the closest attention and
deference.

‘““Read the life of Elihu
Burritt, and be ashamed to
grumble that you have no
time—no chance for self-
improvement. You need not
deprive yourself of proper
rest and recreation, for the
building up of a sound.
healthy body is as essential
to well-being as the culti-
vation of the mind, but you
may seize the moments, the
half hours, the hours that
you now spend idly, perhaps
harmfully, in reading un-
wholesome literature, card-
playing, or the like, and
occupy them all, to the utter-
most, with the culture of
hand and heart and brain.’’

Hints on Bicycle Repair.
BY SCALR.

In nearly all towns of con-
siderable size the bicycle
repair shop has a permanent
place,but in the smaller coun-

try towns, as a rule, the blacksmith is
called upon to take the place of the
bicycle repairer, and to such a few
hints may be of value.

The stock of supplies need not be at
all large or costly, as a blacksmith has
most of the tools needed for the ordi-
nary class of work. A few dozen balls
of assorted sizes, spokes, nuts, and a
few links of bicycle chain are enough
to begin with. If you make a success,
other articles will suggest themselves
to you. Repairing tires is rather out
of the line of blacksmith work, but
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trueing up a wheel, putting in spokes,
replacing lost nuts, ball bearings, etc.,
are not at all difficult.

Brazing is easily done, too, if care is
taken. Spelter is supplied in two forms,
granulated and wire. It is well to have
some of both kinds on hand.
ing out to do a job of brazing, if it is
of considerable size, be sure to have
plenty of well-coked coal, as green coal
will smoke and cause trouble. The
best flux is borax. For small work it
may be mixed with water, and the parts
to be brazed slightly heated and dipped
in the mixture. The parts must be held
by means of clamps, wire or other means
in the shape they are to be when finish-
ed. For large work,dry powdered borax
will do, but it is somewhat incon-
venient. Have a clear bright fire,
place your piece to be brazed in it
and blow slowly, taking care that the
piece be uniformly heated. Don’t
try to hurry or you will probably
spoil the job. Assoon as the right
heat is reached, the spelter may
be seen to run like water, and the
blast should be instantly stopped.
When the piece is cooled to a dark
red, most of the borax may be
scraped off with an old file, but
care should be taken not to give
the joint a hard blow until it is
cold. If you happen to be out of
spelter, brass springwire may be
used, but it is not so good. If you
have never done any brazing, it
would be a good plan to experi-
ment on some odd job, as for in-
stance stopping a crack in a piece
of pipe, before trying on a bicycle.

The Scientific Principles of Horse
Shoeing.—1.

E. W. PERRIN, Graduate of the British Army
Veterinary School.

This article is intended as an intro-
duction to a comprehensive discussion
of the science of horseshoeing.

In the subsequent installments of the
series appearing in THE AMERICAN
BLACKSMITH, each article fully illus-
trated by the author, the following
subjects will be treated of: Elemen-
tary Anatomy and Pathology of the
Foot, Preparation of the Hoof for the
Shoe, Fitting the Shoe to the Hoof
versus the Hoof to the Shoe, Care of
the Colts’ Feet and Its Relation to
Deformed Limbs, Frog and Sole Pres-
sure, Interfering Front, Interfering
Hind, Cross Firing, Stumbling, Forging
or Clicking, Balancing Roadsters, Hot
and Cold Fitting, The Use of Rubber

In start--

Pads; Pathological Shoeing for Corns,
Fracture of the Hoof, Toe or Quarter
Crack ; also Laminitic Pumiced or Drop
Sole Foot, Contraction of the Hoof.
Thrush, Ossified Cartilages or Side-
bones, and Navicular Disease.

In taking up the science of horse-
shoeing with the readers of THE AMER-
ICAN BLACKSMITH, I am encouraged by
the prospect of reaching, not only the
scientific horseshoer, but also that class
of readers who are scattered over that
wide and varied field of usefulness ex-
pressed in the term general blacksmith.
I allude especially to the country black-
smith, the man with a shop on the cross
roads, that man of many trades who is
expected to repair a mowing machine

’
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Fig. 1. VERTICAL SECTION OF HORSE'S FOOT.

or plow, fix a buggy, put a spoke in a
wheel, and also to shoe horses and
mules. The veterinary profession, to-
gether with the Master Horseshoers’
National Protective Association, have
accomplished wonders during the last
few years by conducting schools for
the purpose of instructing pupils in the
science of horseshoeing, but the village
blacksmith is isolated from the large
cities where these seats of learning are
located, and one of the objects of this
series of articles is to place him in
close touch with the schools by giving
him in a concise form the very latest
and most approved principles of horse-
shoeing.

The subject of scientific horseshoeing
is of such magnitude that it needs a
good sized volume to do it justice ; hence
the plan of dividing it into a series of
articles was adopted, and if the reader
will preserve these papers and have

them bound he will possess a concise
but complete treatise on the subject of
horseshoeing. *

Horseshoeing is indeed an intricate
science. It has taken ages to reach its
present stage of development, and the
principal reason it has not kept abreast
of other sciences is because the poor
dumb animal is not able to tell—except
by those mute signs which are under-
stood only by the most accurate
observers—of the pain and discomfort
he suffers when improperly shod. If the
patient horse was gifted with a some-
what greater degree of intelligence he
would positively refuse to enter a shop
wherein his feet had been hurt at a
previous shoeing. That a great many
horses are rendered prematurely
old and useless on account of be-
ing used up on their feet, empha-
sizes the truism ‘‘No Foot, No
horse.”” This condition is too
often produced by a lack of that
scientific instruction so absolutely
\ necessary to the art of horse-
shoeing. True, most of the oper-
) ations in shoeing are mechanical,
but there is this substantial dif-
ference between it and other trades
—other mechanics work on inani-
mate material, while the horse-
shoer handles a vascular highly
organized structure, a living ani-
mate object. If a carpenter cuts
a piece of wood one inch too small
he has spoilt a piece of wood. If
a blacksmith burns a bolt he has
merely spoilt a piece of iron. If
a horseshoer, however, cuts a
horse’s hoof $ inch too short he
can’t put it back; he has lamed
the horse. If he drives a nail 1-16
inch too close, discovering his error
he may withdraw the nail, but
the mischief is done, the horse is
lame. Having no knowledge of
anatomy, he may trim the hoof in
such a manner as to interfere with the
equilibrium, with the natural bearings
of the limb, thus throwing a strain on
every articulation from the foot to the
knee. Thus an unlevel hoof, an
improperly fitted shoe, or a badly driven
nail will lame and impair the usefulness
of a horse, and sometimes altogether
ruin him. Owing to the complicated
structure of the horse’s foot, therefore,
a knowledge of its anatomy is abso-
lutely indispensable to the art of horse-
shoeing.

The wonderful development in speed
in the high-bred trotter and pacer, has
opened up a comparatively new field in
the science of horseshoeing, viz:—
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Balancing or regulating the gait of fast
harness horses. This branch of the
farrier’s art involves a thorough study
of conformation, especially of the
limbs, without which any attempt to
remedy defective gait is the merest
haphazard guess work. Only careful
study and the application of scientific
principles to practical experience will
be awarded with success.

Before entering upon the subject
under discussion, I wish to acknowledge
my debt of gratitude to those eminent
writers of this and preceding days, all
of whose ideas upon this important
subject I have carefully weighed. To
the information gained by reading and
studying I have added the results of
25 years of observation and practical
experience. Preserving the good and
eliminating the obsolete, I trust that
articles to follow will contain much of
profit and pleasure for my readers.

Blacksmithing at Sibley College,
Cornell University.

RoBerT H. THURsSTON, LL.D., DR. ENG.,
Director of Sibley College, Cornell University.

Sibley College, at Ithaca, N. Y., is
the ‘“‘College of Mechanical Engineer-
ing and of the Mechanic Arts”’ of
Cornell University, and Cornell Univer-
sity is the ‘‘Land-Grant College’’ of
the State of New York.

In the year 1862, during the hot-
test strife of the Civil War, New York,
among other states, received from Con-
gress a grant of government lands
amounting to nearly 1,000,000 acres,
to be made the source of endowment
of colleges, in which should be taught
‘‘such branches of learning as are
related to agriculture and the mechanic
arts.”” In the handling of this land
the magnificent generosity and business
ability of Ezra Cornell, then a wealthy
senator from Ithaca, N. Y., evidenced
itself. The profit accruing from this
source constitutes the Cornell Endow-
ment Fund and amounts to about
$4,000,000; making Cornell’s gift to
his great cause total over four and a
half millions of dollars.

Among the trustees selected to aid
Cornell in the organization of the Uni-
versity was Hiram Sibley, another great
and well-made though self-made man.
He had been a poor boy, a working
mechanic and an ambitious, agressive
man.
by organizing the Western Union Tele-
graph Company and by the successful
prosecution of alarge lumber business,
among others of his various enterprises.
He assumed the burden of founding

He had accumulated a fortune.

the mechanic arts division of the Uni-
versity as his part of the work, and
built a modern structure which was
named for him.

One essential department of the col-
lege, both as complying with the
demands of the law and the terms of

JAMES WHEAT GRANGER, Foreman of Smith
Shop at Sibley College.

the contract of the State of New York
with the General Government, was that
of mechanic arts or shop work. This
was organized and systematized by Mr.
John ‘L. Morris, who still remains in
charge of all its divisions as Professor
of Mechanic Arts. He was a graduate
of Union College, a very expert practi-
cal mechanic, and an experienced loco-
motive engineer of the New York Cen-
tral, thus combining in a rare manner
the scientific and practical knowledge
essential in such a position.

It was seen by the founders of Cornell
University that no mechanic could be
entirely at home in his vocation without
a knowledge of mathematics and of
the physical sciences which underlie
the work which he is to perform. It
was also seen just as clearly that no
school of engineering could do justice
to its students without giving them some
familiarity with the mechanic arts
upon which their success must inevita-
bly largely depend. The designing
engineer must be familiar, not only
with the science of his profession, but
with the arts employed in the building
of his design. Perhaps a still more
important consideration, justifying the
establishment of systematic instruction
in the mechanic arts at Cornell, may be

found in the fact that no man can
appreciate the value and importance
of the work or the dignity and intelli-
gence of the worker who has not prac-
tically familiarized himself with the
business and its methods, its capabili-
ties and its difficulties. The young
man who has been compelled as a part
of his professional training to go into
the blacksmith shop and learn the best
methods of building a fire, of heating
good and bad irons and the tool steels,
and to form a chain-hook or to make
and temper a lathe or a planer tool,
will ever after feel the greatest respect
for the mechanic who can do such
work well and with facility. In his
dealings with the men who are to after-
ward construct the machinery which
he is to plan, he will not only feel that
they are entitled to respect and to
thoughtful consideration, to consulta-
tion and to deference in deciding be-
tween alternative designs, but he will
usually know what forms are practica-
ble and what are impracticable, unde-
sirable or costly, and will avoid sending
into the shop the ‘‘fool-drawings’’
which too often confront the most
expert and well-meaning but absolutely
confounded smith. He will know when
to inquire whether a design for the
foundry will ‘‘draw’’ if the pattern is
made on his plan, and whether a pro-
posed forging will be easy to make,
inexpensive and safe. It will help him
discover that every man in the shop
finds a comfort and a pleasure in work-
ing with young designers who have
learned that the trade is one demand-
ing all high qualities no less than the
‘‘profession,’’ and that talent, ingen-
uity and patience, and in fact all the
manly virtues, find ample play in the
pattern shop, the foundry, the forge
shop and the machine shop.

The blacksmith shop at Cornell is
crowded with such young men, and no
one can secure his degree as ‘‘Mechan-
ical Engineer’”” without having per-
formed every prescribed task in this
shop, as well as in the others. Its
foreman is Mr. James Wheat Granger,
one of the most experienced and most
expert smiths in the United States.
He bas spent a now tolerably long busi-
ness life in the trade, has worked at
every line of forging from horse-
shoeing to tool-dressing and machine
work, and can weld short irons, or soft
copper, make a chain or a side-tool or
a cutting-off tool, and can temper large
or small work with almost any man in
the trade. He is fond of his ‘‘boys”’
and they of him, and he enjoys teaching
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as much as any pedagogue in the
schools. The Director has been greatly
and most pleasantly disappointed in the
institution of this shop. He has
expected that the young men coming
to study the sciences and the college
mathematics required in engineering
might not take kindly to such trying
and hand-soiling work ; but the contrary
has proved to be the case, and, under
Mr. Granger’s inspiring leadership, no
course in the university is more enthus-
iastically pursued.

The equipment of forges and acces-
sories are sufficient to permit the hand-

at the last the most difficult of proces-
ses and the most exacting of tools and
operations. Itis said to be quite won-
derful to see the rapidity with which
these bright and well-trained boys,
accustomed from the beginning to use
head and hand together in their tasks,
acquire skill and intelligent knowledge
of any such manual art. * Their later
experiences, when sent into business
where they must, as designing engi-
neers, make use of their attainments in
uniting the scientific and the practical,
prove, it is found, that this wise pro-
vision for an insight into the trades

comforting to the responsible smith or
moulder or pattern maker or machinist
with whom they must co-operate in
the work.

Beginning with ordinary tasks in
shaping, welding and fitting, they soon
become able to work to drawing and
fit. When proficient, they attack steel,
and finally, after brief instruction and
practice, acquire the art of both form-
ing and tempering their cutting tools.
Every graduate of the shop finally car-
ries into the college machine-shop with
him a set of tools,a dozen or more, which
he has himself made and which, whether

INTERIOR VIEW OF BIBLEY COLLEGE FORGE SHOP, CORNELL UNIVERSITY.

ling of classes of large size in sections
of about twenty-five each, and Mr.
Granger, with his scarcely less expert
assistant, Mr. W. F. Head, finds ample
occupation inducting the young me-
chanic into the mysteries of fires,
materials and form.

The work here, as in all the Sibley
College shops, begins with systematic
exercises of the simplest kind, intended
to give the student familiarity with his
tools, one after another, each succeeded
by an exercise or with a tool demand-
ing a little more skill, and thus through
a series of graded exercises, reaching

subsidiary to their engineering work
is one of the most important of all the
divisions of their course. Even if it
gave no other advantage than a power
of appreciation of the work dome for
them by the pattern-maker, the
moulder, the machinist or the black-
smith or the tool-dresser, it would
amply repay all the time and labor
expended in its acquirement. As also
giving them power to anticipate and to
provide against difficulties of working
out their designs in the blacksmith
shop or other department of the works,
it is still more useful as well as most

good or bad, he must use in his new
work. Under these circumstances, it
rarely happens that the job of making
these tools is not a good one. In fact,
old mechanics often inspect these pro-
ducts of a boy’s skill with envious eyes,
and declare that they would be glad to
have as good tools from their own tool
dressers.

The students taking these courses
are largely sons of mechanics, often
of very successful mechanics, and they
go out into the world more perfectly
equipped than did their fathers, far
better, in fact, than even the sons of
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that distinguished royal family who are
always expected to make themselves
practically familiar with two trades.
These young men have made a fair
beginning and can earn a living, if
necessary, after a little practical expe-
rience subsequent to graduation, in any
kind of wood or metal working, and
have beside these four or five vocations
thus open to them that of the draughts-
man and that of the professional engi-
neer as well.

The world has never yet seen, in this
or any other country, such opportuni-
ties offered to the sons of the average
citizen as to-day, and here. That
union of scientific knowledge with
practical skill for which this country
has always been more famous than
other nations has in the modern tech-
nical school, open as it is to the son of
every citizen who has a mechanic’s
talent and a fine mind, its highest and
noblest illustration. No body of men
can do as much for the country as this
coming army of scientifically trained
mechanics and engineers. The nine-
teenth century has been a century of
developmentof mechanical engineering ;
the twentieth is to be one of as marvel-
ous extension and refinement in all the
mechanic arts, and our boys are to
have opportunities such as the world
never offered before even to the skill-
ful, trained, educated and learned
mechanic and engineer. Elihu Burritt,
the ““learned blacksmith,” could he have
lived to see it, would have envied while
he rejoiced over the opportunities of
the young mechanics and engineers of
the twentieth century. We wish them
all a very happy and prosperous new
century.

Some Useful Hints on
Repair Work.
¥. H. BUMP.

I always save short pieces of two-
inch sleigh shoe steel to make head-
ing tools, and some of the thicker
pieces make fine ones. I like them
better than any other. When I had a
bolt to head, I took a piece 18 inches
long to begin with, and drilled a hole
the size I wanted two inches from the
end. Then when I wanted another size,
1 drilled another hole 3 inches from
the first. 1 kept on as I wanted them,
placing the holes about three inches
apart. For convenience, I often
marked the diameter in thirty-seconds
of an inch near the hole. For a square
shoulder I cut the hole square almost
through the steel, and for the differ-
ently shaped heads, I cut dies of the

required shape into the steel. Some of
the bars are 30 inches long, but beyond
this length they are unhandy, and I cut
them in two. Now I seldom have a
bolt called for but what I have a die.
This is very convenient when doing a
large business in repairing farm imple-
ments, where the bolts are odd sizes
with odd shaped heads and shoulders.
Today I had a case of this kind. A
man complained that his cutter bar
worked loose in the shoe. I took it
apart, swaged the bar until it filled the
shoe and then tried the bolts. They
fitted, as the owner remarked, ‘‘Like
a needle in a gun barrel.”” The holes
were 21-32 of an inch and the bolts
9-16, a difference of 3-32. The holes
were drilled and not much worn. I
looked over the bars and found a die
to make that shaped head on a 21-32

C

),

weld in a wedge. Some punch a hole
and weld in a slug. I drill a 3-16 inch
hole through and enlarge by driving a
taper punch through it. This can be
done over again several times and then
a pin can be welded in. Some pitmans
are made now with a hole through the
end. Thisis a great convenience.

I bhave reboxed the dividing shoe
roller of a mower where it was badly
worn. Itooka piece of 7-8 inch iron,
brought it to a welding heat, put it in
the hole and had the striker upset it
with the sledge. When it was cold, a
couple of blows with the sledge upset
the shrinkage. Then we drilled a 17-32
inch hole and put in a &-inch bolt and
it ran three seasons.

Iincline to the belief there is nothing
80 good for a difficult weld as to put on
drill chips and cover with borax,
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AN IMPROVEMENT IN VALVE YOKE CONSTRUCTION.

bolt. Made the bolts, drove them in
with a hammer, screwed down the nuts
tight and had a good solid job. Makers
of machinery of this class are apt to get
such fits. I have seen 7-16-inch bolts
in #-inch punched holes and cast holes
of unknown size and shape. Many of
them, which are apparently useless,
when repaired by putting in bolts that
fit, work as well as new. Sometimes
a bolt has to be oval to fit worn holes.
Again, on certain makes of mowers the
push bar is fastened with a 4-inch bolt
at each end, and the holes get shaped
about like a horse’s head. I put in
rivets to fit the holes, putting them in
hot and swaging themin, and then giv-
ing them a final upset when cold. In
some cages the rivet has to be 9-16x%.

There is another job which we all do
in our own way, i. e., upsetting pit-
man ends. Some upset to size, and
leave it short. Some split the end and

Cherry Heat or some other good
compound. Try it and be convinced.

An Improvement in Locomotive
Valve Yoke Construction.
W. T. JAMES.

The valve is of such importance in
the steam engine that it is sometimes
called the heart of the engine. It is
therefore essential that every detail in
its construction receive the most care-
ful attention.

The old way of welding the stem to
the yoke did not give entire satisfac-
tion, instances occurring on the road
of the stem falling off the yoke. The
valve stem was attached in the follow-
ing manner. The yoke forging, after
being bent and welded, appears as
shown in Fig. 1. The stem is also
shown in position to be jumped on. As
will be perceived, the blow is delivered
on the end of the stem, which is at
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least 26 inches from the weld. Then
again in turning up the stem it often
happens that the scarf is cut away,
making simply a butt weld.

Both these defects are overcome by
the new method employed at the Eliza-
bethport Shops of the Central Railroad
of New Jersey, where the welding is
accomplished as follows: The yoke and
stem are prepared for welding as shown
by Fig. 2. It will be noticed that the
stem runs across the yoke and the
blow is administered to the stem
directly over the weld, thereby insuring
asolid weld. When the stem is turned
up the weld is not weakened because
it extends across the side of the yoke.
The lathe hand can now turn a square
shoulder, leave no fillet in the neck
and the stem will be as strong as ever,
because it goes clear through the yoke.

The yoke may be squared up by means
of intersecting lines drawn from the
points 1-3 and 2-4, and from 2-5 and
3-5, shown in Fig. 3. If upon meas-
urement these are found respectively
equal, the valve yoke is square. New
stems welded to old yokes in this
manner at the shops mentioned have
given perfect satisfaction.

The Artistic in Iron and Steel.

Iron is commonly regarded as a
material almost solely to be wrought
or shaped for utilitarian ends, to afford
strength, hardness or immobility.
Scant attention is paid to beauty in the
finished product; the lines are stiff
and the effects harsh. Iron too often
seems foreign to art, in other words.

The day is approaching, however,
when the aesthetic will be a considera-
tion of the designer, and not the last
at that. Our steel bridges will no
longer obtrude long skeletons of stiff
framework, while the ugly lines of
much of our machinery will give way
to graceful but unobstructive ornamen-
tation. The eye will demand to be
satisfied here as in other domains, and
beautification and adornment will take
its proper place in determining the
completed form in most products of
iron and steel. The parabolic truss
and the graceful steel arch of modern
bridges is a step in this direction.

The American people are often
accused of being strict materialists, to
whom all things are measurable by the
standard of the ‘‘almighty’’ dollar.
However true this estimate of national
character may be, it is a fact that the
development in the use of iron as a
medium for purely artistic expression
has reached a greater advancement in

foreign countries, and especially in
Germany, than it has on this side of
the water. It may be remarked, how-
ever, that in numerous instances out-
side of this sphere, where iron is
employed to serve its usual ends,
American machinery and other pro-
ducts are far in advance of European
types—as far as beauty goes. The
American locomotive may be cited as
a typical instance of this fact.

The art of creating in wrought iron
that which is intended essentially for
decorative purposes is one capable of
wide extension. Marked by a beautyand
charm peculiarly its own, such wrought
metal work possesses also the attrac-
tiveness lent by novelty. Considering
that wrought-iron sculpture necessi-
tates the execution of the artistic con-
ception with the metal at or above a
red heat, it may readily be understood
why more of this work is not done.
Some very remarkable specimens have
been produced, however, one of the
most striking and beautiful of which is
illustrated on a following page. It is
the Eagle-Dragon group, a purely dec-
orative piece made by Armbruster
Brothers, the celebrated German iron
workers at Frankfort-on-the-Main.

The engraving on the front cover of
THE AMERICAN BLACKSMITH is taken
from a photograph of an exceptionally
beautiful gate of wrought iron, also
made by Armbruster Brothers, to whom
acknowledgment is here made for per-
mission to reproduce the design in this
maunner. The gate is one of several
on the pleasure garden side of the Royal
Palace at Berlin, Germany, and stands
approximately nineteen feet high by
fifteen and one-half feet wide. As a
handsome and imposing specimen of
this kind of work, both decorative and
useful, it is a fine example.

Art metal work of varying elaborate-
ness will be illustrated in THE AMER-
ICAN BLACKSMITH from time to time as
samples of what is being done in this
line. A series of articles upon the
elements of such work is being arranged
for, as the interest and importance of
the subject is of no small degree.

An Appeal for Improvement.
J. G. HOLMSTROM.

The news which comes to me of the
founding of a new blacksmiths’ paper
creates the greatest interest for many
reasons. I am interested in the suc-
cess of THE AMERICAN BLACKSMITH,
because its success means the gospel of
new and higher ideas preached to its
readers. Its success means, if I am

not mistaken in the intentions of the
publishers, the raising of the standard
of the smith to a higher level by an
acquaintance with improved methods.
Its success means co-operation, and a
free interchange of ideas. It means a
chance to get acquainted with each
other. It means the dollar earned with
less pounding, because of better tools
and a better understanding of smiths
one with another.

The blacksmith is the father of all
mechanics, but it is a fact that of all
mechanics and trades the blacksmith is
of less influence than any of the rest.
What is the cause? Simply indiffer-
ence. No communication with each
other, no trade journals edited by men
directly interested in the trade, no cul-"
tivation of the influences which tend to
uplift and improve. How many of us
do not feel the need of a strong friendly
co-operation to advance our interests
and to secure what is due us?

Our records as mechanics date back
to Cain, the son of Adam. The smith
was a prominent person through all
ages, and 8o important was he that
when this trade was lost, as it was
during the reign of Saul (I Sam. 13:19),
there were neither spears nor swords in
the army of the Israelites, and the
lamentation was great, for how could
Israel go to war without the smith to
make the spears and the swords, iron
the wagons and make the shields? How
could Israel prosper in time of peace
without the smith to make the plow,
the hoe, and the axe? The people had
all kinds of mechanics except the smith.
They had lawyers and priests; they had
merchants and mariners, but, alas,
they had no smith. This shows that it
requires skill that can not be attained
by everybody to become a blacksmith.
At that time the smith was a factor in
the land. Isit sonow? The smith of
that time was a smith of all metals.
Now we have different kinds of smiths:
coppersmiths, silversmiths and gold-
smiths. We have whitesmiths and
blacksmiths. The whitesmith is a
smith working in tin, silver or white
metals, while the blacksmith works in
the black metal.

When Solomon built the temple,
according to the wish of Jehovah, he
started on a tour of inspection one day.
He was very much pleased with the
work done by the masons and examined
their tools slowly. ‘‘But’’ said he,
‘‘who made these tools?”’ ‘‘The black-
smith’> was the answer. He then
examined in turn the work of the wood-
workers or carpenters, the gold and
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coppersmiths, and the weavers of car-
pets and draperies, asking of each
“‘Who made your tools?”’ The answer
was always the same: ‘‘The black-
smith.’” Turning to the architect he
questioned ‘‘Who is the blacksmith,
and where is he?””’ The architect took
the king by the arm and led him behind
the building into a little dirty shanty,
where at the anvil stood the smith
pounding hot iron, from which the
sparks flew into the face of the king.
With reverence the king bowed to the
smith and knighted him: ¢‘‘Father of
all mechanics, and king of all men.”’
Thus the blacksmith can point back
to Cain, son of Adam, as the first man
of his trade, and the originator of the
same. No other mechanic has such a
record. We have had plenty of time
and opportunity to get to the front as
mechanics. But have we done it? The
poets of all ages have delighted to sing
of the brawny smith and his sturdy
craft. Have we lived up to the stand-
ard? What do we do, or what do you
do to attain to a position of influence
and importance in your community?
What do you read and what company
do you keep? Remember also that no
man will ever be a millionaire that is
content to sell cigars and candy in a
little store in the lane. Neither will
the smith prosper that is content to sit
down in a little shanty in a village
waiting for a man to come in and have
a horse shod once in a while. No man
will ever amount to anything unless he
is posted on everything belonging
to his trade or profession. Many
smiths would pay hundreds of dollars
for luxuries, but not a penny for books
or papers. ‘‘They know it all.”” But
this is the claim of the ignorant every-
where. I have never yet had an
apprentice—and I have had many—
that I did not learn some point of.
But, if you ‘‘know it all,”’ let us hear
from you through our journals. There
are thousands like me that know only
a little, and we want to learn more.
Tell us how you do the work. Yes, tell
us how you collect your bills, and if
the dead beats are - allowed to fleece
you and every smith in your town for
lack of a better understanding and
more co-operation. Tell us what you
have done in your State to have an
apprentice law placed on the statute
books to prevent a botch from starting
in our business, and running down
prices and the standing of the smith.
1 don’t believe the smith has degen-
erated, but believe he has not kept
pace with modern means to success as

he ought to. Let us, therefore, go to
work ‘‘hammer and tongs’’ to get it.
Let ustalk it over through the columns
of THE AMERICAN BLACKSMITH. A
friendly discussion of things belonging
to our trade, as well as theories, will
help to bring out the best means and
methods.

On the Construction of Loco-

motive Side Frames.
*THOMAS PRENTICE.

The process of building locomotive
side frames is one presenting a nice
opportunity for the skill of the loco-
motive smith to display itself. It is

make it clean, as you would castings,
after which it is put up in piles ranging
in weight from 275 pounds to 400
pounds, according to the size and
weight of the slab required. The
scrap is piled on a hemlock board as
shown in Fig. 1. This is then put in
the heating furnace and shingled into a
slab, which would come out something
in the shape indicated by Fig. 2.
These are then piled up five or six high,
according to the weights required,
when they are again put in the furnace.
The hammersmith makes from these
slabs the frame back, pedestals and
braces, shown in Fig. 4. Referring
also to Figures 7 and 8, A is the
frame hack, B the pedestals, C the
end brace, D the front brace, and E
the welding wedge.

After the hammersmith gets through
with his part of the work, these pieces
are taken to the blacksmith shop,

Fig. L where the building of the frame proper
Fig. 2. Fig. 8.
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Fig. 4. THE CONSTRUCTION OF LOCOMOTIVE SIDE FRAMES.

also a very interesting one, and will
bear describing here.

Imagine to start with that we have
before us a blue print calling for a
number of sets of four-wheel passenger
engine frames. The first thing we
must look after is enough scrap iron
of good quality free from dirt or scrap
steel. To ensure the former quality
we put thescrap through a tumbler to

*NoTe. — The author of the accompanying
article, Mr. Thomas Prentice, holds the respon-
sible position of foreman of the forge shop of the
General Electric Company at Schenectady, N. Y.
His breadth of experience makes him a valuable
contributor to our columns.—The Editors.

begins. This is usually done with a
gang of five or six men. In some
large shops this work is divided, one
gang welding on the pedestal and
another gang welding in the braces;
in other shops, the gang that begins
the job completes it, and this in my
opinion is the most satisfactory way to
have this work done. In putting the
frame together, too much care cannot °
be given to the heating of both the
frame back and pedestal. They are
put on under a steam hammer. This
should be done in one heat, as it is
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almost impossible to take a second heat
after the pedestal and back are once
together. There are different methods
of putting these together, but in my
judgment the male and female scarf is
the safest and consequently the best.
The old method of welding, still fol-
lowed in some shops, was that of cut-
ting a piece out of the hub on the back,
swaging the pedestal to correspond
(see Fig. 5), driving the one into the
other and then welding a binder across
the flat of the frame where the weld
was made. This has been discarded
with one or two exceptions, and the
welds are made in the manner indicated
in Fig. 6, which is a section through

.

v

weld, while in Figure 8 is shown the
nearly completed frame with center
braces bolted into-position for welding.
Men who have spent considerable time
at this business become expert and can
produce a locomotive frame which gives
no trouble to the machine shop.
Carriage Repainting.—1.
M. C. HILLICK.

Carriage repainting or, to make a
wider application, vehicle painting, to
be made profitable, must be conducted
along business lines.

Vehicle painting has been described
as being the same now that it
was years ago, only different. As

ﬁ na — YT
Fig. 7.
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Fig.8. THR CONSTRUCTION OF LOCOMOTIVE SIDE FRAMES.

the frame at A, Fig. 8. This method
has the advantage of getting the
center of both frame back and pedestal
welded with the first two blows from
the hammer. With the frame flat on
the hammer anvil the scarfs are welded.
After welding a gauge can be used to
cut out the surplus stock, and a few
blows from the sledges on a round
nosed set completes the job.

After welding on all four pedestals
proceed to the braces. Taking first
the end brace, this piece and frame
are suitably scarfed. In putting
together it is advisable to use a wedge
of wood between the pedestal lug and
brace, leaving an opening so that the
brace can either be thrown up or
~ down as may be required. When put-
ting in the center braces place them in
position, using blocks the proper height
and bolting firmly with clamps. Cut
out a V-shaped piece from- the brace
and also from the pedestal lug, and
making a wedge of hammered iron,
weld it in between the brace and ped-
estal lug. Turn your frame over and
repeat on the opposite side. Figure 7
suggests the manner of making the

a business it possesses an individ-
val character that has always
remained the same despite the revolu-
tions of time, but notwithstanding this
fact, modern improvements have so
touched the trade at many points that
a pronounced difference in degree, if
not in kind, clearly exists. Today the
business of vehicle painting is more
distinctively recognized as a business
than ever before, and strictly applied
business methods are now needful to
make the paint shop a paying institu-
tion.

To the painter about to open a shop
for vehicle painting we would say:—
Contrive in the shortest possible time
to let the greatest possible number of
people know of your existence, and
know you in a way that they may
respect your skill as a mechanic and
your ability as a business man. To
be well advertised is as essential as
having a place of business. With
certain modifications the rules of busi-
ness which apply to selling dry goods,
drugs or dairy products, apply to the
paint shop. The more up-to-date the
painter is in his business methods,
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other things being equal, the larger-
will be his percentage of profits.

But it is not the mission of this
article to offer the painter suggestions
from the stand-point of a business man.
Hence we leave this phase of the sub-
ject to be enlarged upon as each indi-
vidual reader may personally apprehend
its importance, merely adding, by way
of emphasis, that suchimportance can-
not be well overestimated.

In opening shop for repainting the
painter will need as a minimum supply
of tools, stock and shop conveniences
the following :

Two spoke brushes.

Two oval chiseled sash tools.

Three painter’s dusters.

One 33-inch flat duster.

Three 3-0 oval chiseled varnish
brushes.

Three 2-inch chiseled bristle flowing
varnish brushes.

Six No. 3 oval bristle lead brushes.

Six 2-inch camel’s hair brushes.

Six 13-inch camel’s hair brushes.

Six 13-inch badger hair flowing var-
nish brushes.

Two sets of varnish brushes for body
surfaces, each set consisting of :—

One 2-inch half elastic bristle brush.

One 23-inch half elastic bristle
brush.

One 3-inch half elastic
brush.

One 13-inch badger flowing varnish
brush.

Then there will be needed a good
assortment of sword striping pencils
varying in size from a hair line to the
so-called handy line or round line.

Also:

One 2-inch blade putty knife.

One bevelled narrow putty knife.

One square point narrow putty knife.

One palette knife.

One hand torch or lamp for burning
paint.

One piece of marble slab, 15x18
inches, for paint bench work.

One paint mill (a mill is indispen-
sable).

Six varnish cups (1 pint capacity).

Three water pails.

Six sponges (No. 1 quality).

Three chamois skins (bar sheep
pelts).

For unhanging and hanging off work :

One hammer.

One wagon jack.

Six ¢‘S’’ wrenches.

One monkey wrench (medium size).

One hand saw.

One pair of bolt clippers.

One brace and bits, punch, etc.

bristle
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One pair of shaft couplers.

Six axle wrenches, size § inch to 13
inch.

Paints and Varnishes:

One 25-1b. keg white lead in oil.

Five lbs. lampblack, dry.

Ten lbs. ivory coach black, in Japan.

Five lbs. Indian red, in Japan.

Five lbs. wine color, medium shade,
in Japan.

Fivelbs. coach painters’ red, in Japan.

Two lbs. English vermilion, deep
shade.

One lb. English vermilion, light shade.

Two lbs. maroon, in Japan.

Five lbs. Brewster green, in Japan.

Two lbs. Quaker green, in Japan.

Two lbs. olive green, in Japan.

These greens to be in medium shade.

One lb. Prussian blue, in Japan.

Two lbs. ultramarine blue, light
shade, in Japan.

One 1b. ultramarine blue, medium
shade, in Japan.

One lb. burnt sienna, in Japan.

One lb. burnt umber, in Japan.

One lb. Van Dyke brown, in Japan.

Two lbs. chrome yellow, medium
shade, in Japan.

Two lbs. chrome yellow, deep orange,
in Japan.

One-half lb. Naples yellow, pale, in
Japan. v

One-half 1b. Naples yellow, deep, in
Japan.

No. 40 carmine and the brilliant lakes
used for developing special effects had
best be bought in 4 oz. tubes, as the
waste will be less, and the colors are
always ready for use.

Oils and Varnishes:

One gallon coach Japan.

Three gallons raw linseed oil.

Two gallons turpentine.

One gallon rubbing body varnish.

One gallon quick rubbing varnish.

Two gallons black rubbing varnish.

One gallon pale elastic body varnish.

One gallon medium drying body
varnish.

One gallon pale durable carriage
varnish.

One gallon hard drying carriage
varnish.

The two last named are for running
parts.

Two gallons one coat carriage var-
nish for cheap, quick work.

One gallon top dressing bought
ready for use or shop prepared.

For surfacing purposes, if the painter
elects to mix his roughstuff, will be
needed, say, 25 pounds of some reliable
filler, dry; also 10 pounds of yellow
ochre (French preferred) dry.

" space.

Local conditions and circumstances
enter so largely into the question of
shop mixing of the roughstuff supply,
against buying the supply mixed ready
for use, that each individual painter can
best decide the matter for himself;
hence the writer offers no suggestions
for or against.

Shop Labor-Saving Devices:

Two revolving wheel jacks.

One revolving gear trestle.

One revolving body trestle.

Two cup stands for striper’s and var-
nisher’s use.

Boxes for holding tools, etc.

The above list is not extensive, and
it may appear altogether too meagre to
the actively aspiring painter, but it is
a practical working basis, founded
upon a modest outlay of money, and
from it the painter of small estate may
safely undertake the carriage repaint-
ing business. The workman of longer
purse can proportion his stock in trade
to meet the desired measure of finances.

The shop being the painter’s place
of business it should be made as busi-
ness-like as possible. Perhaps it may
be but a small affair, and its location
may not be desirable, and it may be
handicapped in other ways. But pass
all this by. If the selection is the
best that can be made for the time
being, be content therewith, and
endeavor to make the shop something
more than a mere stopping place.
Make it cozy and convenient to the
extent of your means, remembering
this, that even a little money rightly
applied, when united with a resource-
ful mechanical ingenuity, will accom-
plish wonders in making the appoint-
ments of the shop more labor saving
and better adapted to the peculiar
needs of the painting business.

Aim first to make the shop furnish
every available inch of space propor-
tionate to its size. However small it
may be, make it large in its capacity
for holding work. In other words,
make every inch of space count to the
full extent of its measure. There are
many ways of doing this. Utilize wall
spaces, and spaces ordinarily devoted to
retaining apparatus not strictly belong-
ing to your business in a way to gain
practical advantages therefrom. Ingen-
uity counts immensely in fitting up a
shop in a manner to economize space.
The invention of floor and wall devices
for handling and holding work adds
greatly to the shop’s capacity for
housing vehicles, and affording at the
same time a profit earning working
This accomplished, attention
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should be directed to making the shop
tight and dust proof. Clean work
cannot be done in uncleanly surround-
ings. Bar out to the utmost limit
dust and dirt and smoke from the smith
shop, the latter being a warring enemy
to varnish lustre. A tight, close shop
is easier to keep warm and more
economical in this respect.

Light is another element urgently
demanding the painter’s attention.
Some one has said that the well lighted
shop is the well payingone. Toa very
large degree this is true. Good light
is highly essential. It enables the
workman to do more and better work
than he otherwise would. It hastens
the drying of paint and varnish, and
insures more uniform paint-shop results.
Chenhists have demonstrated the great
value of light in the drying of varnish.
It is therefore advised that the paint
shop be made as light as the resources of
the painter will permit. Outfit all win-
dows with blinds or shades, or, at any
rate, provide some way of shutting out
the sun’s fierce glare when necessary.
Locate the mixing bench where good
light' may be had. Strong light is a
primary aid to the quick matching of
colors. Aim to secure a generous
and handy water supply, and if pos-
gible bring this directly into the paint
shop—better still, pipe it to the floor
upon which the washing and rubbing
isto be performed. A plentiful supply
of water flowing full into the shop is a
20 per cent. advantage to the painter.
The varnish room—the paint shop’s
inner temple—what of that? Make
this proportionately the largest room
in the shop and the cleanest and
lightest.

But space forbids mention of all the
appointments which should comprise
the sum total of the paint shop’s
equipment. In directing attention to
a few of the most important, it is
hoped that the reader may be encour-
aged to take note of the many other
features of shop equipment which
belong to the preparatory work of
founding a carriage painting business
in a fashion to make it pay a just
measure of reward.

(To be continued.)

Ball Bearings. Recent experi-
ments seem to indicate that the only
practical use for ball bearings is with
light loads. Where any material
departure from sphericity of the balls,
or any deterioriation of the surfaces
from which they roll occurs, such bear-
ings cannot be satisfactory.
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The Eagle-Dragon Group.
This notable and unique group,
ordered by Emperor William II. to
crown the centre of the Court of Honor
of the German Section at the Paris
Exposition of 1900, represents a mag-

nificent eagle of heroic size, with

The total weight of both pieces together
is, therefore, five tons and two hun-
dredweight, or 10,200 pounds. This
does not include the iron base and rock
mound on which it rests; their weight
is fifteen tons. When mounted the
group is sixteen feet three inches high.

THB CELEBRATED EAGLE-DRAGON GROUP.

outspread wings, struggling with a
gigantic dragon which it holds down
by its talons. .

The group symbolizes the contest of
liberty and truth with oppression and
superstition—the eagle standing as the
emblem of freedom; and its purchase
from the German Government by
Tiffany & Co., of New York City, has
now made it an American eagle. The
design, which was the conception of
Prof. Fritz Hausman, was executed by
Armbruster Brothers, the celebrated
German iron workers. The work itself
is a sculpture in forged iron, with no
other tools than the hammer and chisel,
held free in the hand, and no use of
drills or machinery of any kind. The
entire group was worked when heated
to redness, and so heavy was the mass
that great cranes were required to
raise it to the mouth of the furnace
for the repeated heatings.

The eagle measures twelve feet from
tip to tip of the outstretched wings,
and six feet six inches from the beak
to the end of the tail. Its weight is
4,200 pounds. The dragun measures
223 feet in length, though much folded
and coiled, and weighs 6,000 pounds.

This was the most important group
in forged iron shown at the Paris Expo-
sition, and is of great artistic merit as
well as a wonderful piece of mechanical
technique and ingenuity. In size, it
far surpasses any similar work before
executed. The eagle and dragon are
beautifully wrought in artistic detail.
That is, although they are wonderfully
realistic and exhibit a great freedom
of execution, each feather is distinct.
The modelling is wonderfully strong,
and each individual feather possesses
all the variety of form and size as
would an eagle’s feather, but the pain-
ful detail so often present in york of
this character is pleasingly absent. In
other words, it i8 a happy combination
of idealism and realism, none of the
strength of the latter being lost in the
blending with the former. .

The Japanese iron eagle at the
Columbian Exposition of 1893 meas-
ured 26 inches across the outspread
wings, while the famous iron eagle in
the Science Art Department of the
South Kensington Museum measured 28
inches across the wings. The German
eagle group here described, and the
Japanese iron tiger cat, hammered out

of a cube of iron ten inches square into
a tiger over two feet in height and also
bought by Tiffany & Co., were acknowl-
edged to be two of the most remark-
able objects at the Paris Exposition.

The Eagle-Dragon group was on view
for a short time in Tiffany’s Exhibition
room, Union Square, New York City.
It has since been purchased by Mr.
George J. Gould to be used as an adorn-
ment’ for his place at Lakewood.

Shop Talks on Wheels
and Axles.—1.

BY D. W. M.

The dish of a wheel bears a relation
to the set of the axle because the weight
of the load to be carried is best sus-
tained by a perpendicular spoke. The
bottom line of the axle arm should
therefore lie horizontally.

A line drawn through the center of
the axle arm should pass through the
center of the wheel, perpendicular to

. the plane of the rim. Under. these

conditions an axle having no taper, but
with both sides parallel, would not
require & wheel with any dish, nor
would the axlerequire to be set under.
For that reason wire wheels on bike
buggies are set perpendicularly on hor-
izontal axles, as shown in Fig. 1. If
the axle arm is tapered, the shoulder
is thicker than the point, and the line
drawn through the center of the arm
will be deflected from a horizontal posi-
tion. The plane of the rim of the
wheel would as a consequence be
inclined outwardly at the top. This
may be seen by a reference to Fig. 2.

‘The American Blacksmith.

Fig. 1. Fig 2
OUTLINES OF WHEELS WITH AND WITHOUT DISH.

This is the theory. In practice it
has been found advisable to give a lit-
tle more under-set to the axle, so that
there will be a slightly greater pres-
sure against the back collar, in order
to avoid pressure against the nut, and
a trifle more dish is given the wheel
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to sustain side thrust. Not all car-
riage builders, however, endorse this,
and some think the spoke should stand
a little under the perpendicular line.
The wheelmaker, however, may avoid
the difficulty by placing the center line
of the spokes nearer the butt of the
hub than the point, causing the center
of the bearing to be nearer the shoulder
than the point of the arm, or axle
nut. The greater the taper of the axle
arm, the greater the dish of the wheel
required.

There are other considerations, how-
ever, which sometimes affect the dish,
1. e., the track and width of body
of the vehicle. To secure the room
needed in the vehicle it is necessary
to slant the wheels outwardly at the
top, to secure which an excessive dish
is given, frequently as much as eight
inches. In this case the hubs are
made large, the spokes very broad and
the back collars of the axles wide.

To provide strength for side thrust
resistance and secure lightness of con-
struction, the staggered spoke came to
be used. The greater the amount of

rr':T
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Fig. 8.

NO STAGGER AND FULL 8TAGGER ON WHEELS.
stagger the greater the base of the
spoke bearings. The amount of dish
is calculated from a line drawn from
the center of the rim to the center of
the total width of spoke bearing at the
hub. With a full staggered spoke the
face of the rear spoke is placed flush
with the back of the front spoke. Fig.
3 shows spokes with no stagger and
full stagger. Very light wheels are
often made with even more than full
stagger, allowing one-eighth of an inch
or more between the front of ome
spoke and the back of the other. One
well known builder of light work places
a vertical steel band between the two
rows of spokes to provide additional
resistance. It makes an excellent
wheel. The Sarven patent wheel is
based on the idea that an even pressure
by the compression of the tire is only
to be obtained by placing the spokes in

one row, known as the French fashion,
and then sustaining the wheel against
gide thrast by means of two flanges
riveted together, one on each side of
the spoke. As is well known the Sar-
ven wheel is a very strong one, but
though light in appearance it is
heavier than the same size wooden hub
wheels.

In theory, a wheel should run per-
fectly parallel with every other wheel
on the vehicle. In practice it has been
found that the various obstructions
offered by the ordinary roadway tend
to spring the axles. To overcome this,
they are slightly gathered to the front,
so that when the wheels are on the
rims will measure a little farther apart
behind than in front. The gather will
vary with the different conditions of
roads and the character of the loads
to be carried. If the roads are muddy
and the wheels sink in, there is an
added pressure brought to bear to

‘strain the axles offered by the dish of

the wheels.

A wheel set to rolling on the ground
will take a circular track if it inclines
the least bit from a perpendicular posi-
tion. The dished wheel being inclined
outwardly tends to run away from the
vehicle and press against the nut.
This tendency having beeh overcome
by methods previously stated, there
remains still the gather of the axles as
an additional preventive, and in case of
the mud and sand of roads, acting as a
wedge between the front of the wheels
to still further force them apart, addi-
tional gather must be provided. If
the obstructions are of amoresolid char-
acter such as stones or deep ruts, and
if the loads are heavy, still more gather
is required. A hard and fast rule can-
not be set for all vehicles. Experi-
ence alone teaches what is needed.
For light work over smooth roads, such
as a bike runabout on asphalt pave-
ments, no gather at all is required.
But a heavy farm wagon on rough roads
might require from 1% inches to 2
inches. It is not many years since
one inch gather was considered the reg-
ulation thing for ordinary top buggies,
but with the advent of good roads that
idea is modified. A light buggy with
dished wheels may have but one-fourth
inch gather, measuring in front of the
wheels.

The amount of track required is not
now determined so much by the ruts of
roadways as in former years. The farm
wagon made the ruts and all others had
to follow. The South and West being
less developed than the East and North

the wagon track of 5 feet 2 inches had
to be conformed to, even for light work.
In those sections where hard roads pre-
vailed tracks more suitable for light
work could be used.

The Carriage Builders’ National
Association tried toregulate the mat-
ter at one time by adopting 4 feet 8
inches as the regulation track, and
requesting wagon makers to adopt it
and thereby assist in the effect for a
uniform track. This had but little

‘The American Blacksmith.
Fig. 4.
DETERMINATON OF THE TRACK.

effect. But where the general move-
ment for good roads has born fruit
the question of track seems to be left
entirely’ to the taste of the carriage
builder. For the ordinary buggy,
phaeton or light carriage, 4 feet 8
inches is the regular thing, and is being
rapidly adopted, even in the South.
But for runabouts and that class of
light buggy, 4 feet 6 inches, 4 feet 4
inches, and even 4 feet, are generally
used, depending on the width of body
and the height of wheels.

If the body is 24 inches wide and the
wheels, 34 and 36 inches high, a track
of 4 feet 4 inches will permit of a
sufficiently short turn. The longer the
axle or distance between wheels, the
heavier it should be to ecarry the same
weight and avoid springing. There-
fore, leaving the ruts in roads out of
the question, the width of track will
be determined by the width of the body
and the height of the wheels with a
view to securing a reasonably short
turn and the lightest eonstruction of
gear.

With some bodies the projection of
the seat is such that the wheels, espe-
cially if high, would touch the handle
of the seat or the side of the body, if
a phaeton. In such cases rub irons or
other stops, sometimes on the fifth
wheel, must be arranged to prevent so
far a turn, and the track must be
determined accordingly. By means of
a draft or some calculation it must be
ascertained at what point on the wheel
the body or rub iron will strike. With
this as the end of a radius from the king
bolt, the track may be calculated as in-
dicated in Fig. 4, or if the track is
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determined first, the height of the wheels
or of the body may be ascertained.
These are not usually subjects for very
accurate figuring, except in the case
of cutunder jobs or full platform work,
in which case a draft is necessary.

The front gear of a brougham, for
example, is frequently narrower than
the hind gear, sometimes 4 feet in
front and 5 feet back. The object is
to secure as short a coupled carriage
as possible. Asthere is only a certain
amount of room for the wheels to pass
under the neck of the carriage, the
track of the front gear ,is governed
thereby. Some room is gained by plac-
ing the king bolt from 3 to 6 inches in
front of the axle, the effect of which is
to shorten the apparent length of the

carriage.
(To be continued.)

The Repair of a Broken Bicycle
Frame.
JAMES MOORE.

To repair a broken bicycle frame

when not wishing to go to the expense
of a new bar, the work may readily be

If you have no blow pipe, get your
forge to a good clean heat so that it
does not smoke. Next place the broken
bar on the fire at the break, turning
from side to side to get an even heat
all around. As soon as it begins to
redden, apply the flux, using borax or
saponine. Then take the spelter and
flow it on the crack freely and it will
draw itself into the broken part for the
full length of the bushing.

Having taken the frame from the fire,
let it stand till black, and then while
still slightly warm dip it into water.
This will shell off the burnt flux, which
if left on is apt to spoil the file.
When filing, barely clean the spelter off,
taking care to file the tubing as little
as possible.

In all probability the frame will need
lining up after springing it. Put the
frame in the vice, clamping edgeways
of the bracket at the point D. Sight-
ing across the head and upright bar, if
they are not parallel one with the
other put a bar of iron through head
and twist until they are true. Next
take a piece of cord and draw around
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THE REPAIR OF A BROKEN BICYCLE FRAMBE.

done as follows: First take a piece of
tubing, about three inches long, that
will fit snugly into the broken bar. If
you have none that will fit snugly,
take a larger piece and cut a slot out
lengthways, closing and rounding in
vice until the right size is obtained.
Next spring one end of the broken bar
aside, and slip this bushing into the
end A for a distance of one inch and a
half, drilling a small hole and inserting
a pin at the point B. Next place the
foot against the upright bar and pull
on the head, springing the other end
of the bushing into the end C of the
broken bar, after which press both
ends together tightly, drill and pin the
same as was done at the end A.

the head, back on each side to the slot
where the rear wheel is carried as indi-
cated in the illustration. Fasten the
ends of the cord together, and then,
measuring from the cord to the central
upright bar, bend the rear forks until
cord is an equal distance from the up-
right bar on either side. Now put the
wheel together and it is ready to ride.

Tongs of Useful Type for Plow
Work.
G. W. LYMAN.

I enclose herein a rough sketch of a
pair of tongs, which I use for marking
the hole in a land side point when
making new plow lays.

One jaw, represented by the letter

A in the accompanying illustration, is
made of tool steel and is filed to a
sharp point for prick punching. The
jaw B is made to fit the &-inch hole in
a plow land side. The points of the
jaws are about & inch in length.
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USEFUL TONGS FOR PLOW WORK.

I weld my land side point to the lay,
and fit to the plow. Then with the
tongs, as shown in the sketch, I find
where the hole wants to be and strike
the jaw a sharp blow with a hammer.
Ahis Fnakes a dent opposite the hole in
the plow landside or frog~ I then drill,
countersink and cut key-seats, and the
lay is ready to put on without stretch-
ing or upsetting the land side point.
The method of using this tool is indi-
cated by the engraving. If any brother
smith doesn’t understand this, and will
write me, I will try to explain more
clearly, as I am always ready to help

- the craft in any way I can.

Pointed Paragraphs for
Beginners.
J. G. MARCY.

Having had about twenty-six years
experience in the manufacture and
repairing of carriages and sleighs, yet
realizing that what 1 don’t knmow or
ever will know is more than a little,
nevertheless I would like to say a few
wordsto thoseabout tostart in business.

Seek at the outset a locality of well-
to-do men. Own your shop, if pos-
sible. Better buy a shop, and what you
would pay in rent pay towards it, if
the proper shop can be bought on time.

Be a hustler. Never let your cus-
tomers see you sitting down waiting
for work ; always be doing something.
Do your work well and charge a fair
price. I believe a man that works for
a little or nothing has no confidence in
his work, and the business done at a
loss is worse than no business.

Be truthful. Do exactly as you
agree. Be careful in making your
promises, and then keep them. Be clean.
Give tobacco and rum a wide berth. Let
the shop always have an orderly air.
Tools in their place, all litter swept up
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and scraps gathered at one point. Do Horseshoeing, Repair Work, and Carriage Building.
' PRIZE ARTICLE CONTESTS.
What Do You Know That Will Interest Our Readers?

everything possible to accommodate
your customers. If you have one or
more old wagons for them to nse while
you are repairing theirs, you will often
find this a drawing card for securing a
job which your competitor might other-
wise get. Always give a certain dis-
count for spot cash. Your customers
will learn to pay on the spot and save
the discount. Never be afraid to hold
your job for the pay if the same is
doubtful, unless you have agreed to
wait.

Do not let customers go to your shop
time after time and find you away fish-
ing or hunting or off on a pleasure trip,
unless you have a snug bank account.
There is nothing that customers like
better than to find a shop open, so
they can give directions as to how they
want their work done and also when
they can have it.

Never be afraid to work more than
ten hours. Often an hour or two will
complete a job that would accommo-
date your customer a great deal by
having it to use early in the morning.

Be up with the lark. An hour in
the morning before customers are
around is often worth more than two
hours at any other time in the day.

Use good stock.

Take a good paper devoted to car-
riage work. It costs but a dollar or
two and is a great help.

Correspond with large dealers in
carriage supplies, and get their prices,
80 as to be posted.

Do not go by the rule ‘‘First come,
first served.”” If you get the work out
when you agree, that is enough.
Rather use the rule, ‘‘I work for those
that pay me best, and when I get time
I’ll serve the rest.”’

A Simple Welding Compound.
! W. Z. BMITH.

Here is the receipe of a simple but
excellent welding compound. Take
yellow clay free from grit and dirt,
pulverize it to a powder, then to four
parts clay, add one part fine table salt
and mix thoroughly. It is to be used
the same as borax. It can be used to
weld anything in-the steel line, except
spring steel. Should you get a piece
of steel too hot, and burn it, plunge it
immediately at full heat into water.
After it becomes cold, heat and weld
up with the above preparation and it
will be as good as ever. This prepara-
tion is excellent to dress heads of
chisels, flatters, swages, and tools
which have been battered up.

In order to stimulate interest among
the great number of blacksmiths,
wheelwrights, and other artisans,
whose experience and practical knowl-
edge of many special points connected
with their trade will enable them to
contribute to our columns articles of no
small value to their brother craftsmen,
we have decided to offer a series of
prizes for articles upon three different
subjects as suggested below.

The prizes will be nine in number,
distributed for articles upon three dif-
ferent subjects.

These will be ‘‘Blacksmith Repair
Work,’”’ ‘‘Horseshoeing,’’ and “‘Car-
riage or Wagon Building.”” For the
first, second and third best contribu-
tions under each head we will award
prizes of $15, $10, and $5 respect-
ively. We have made the firat of
the three topics purposely broad, so
as to admit blacksmiths of all classes
without reference to the character of
their work. In order to enter for
these prizes, articles must not be less,
we have decided, than two hundred
and fifty words in length. They may
deal with any phase of their subject
and will be judged solely upon their
merits, the principal factor determin-
ing the choice of the best article
being its value to our readers.
Wherever practicable, articles should
be illustrated by photographs, blye
prints, or rough pencil sketches, so as
to render the reading matter clearer
and more interesting.

This prize contest will be subject to
certain conditions as follows:

First. No person will be awarded
more than one prize, though he may
increase his chance of success by mak-
ing as many contributions as desired,
in any or all of the classes mentioned
above.

Second. Contestants for these
prizes must be subscribers to THE
AMERICAN BLACKSMITH.

Third. We reserve the right to
publish any articles thus submitted,
awarding honorable mention to such of
those contributors who may fail to
secure a cash prize.

Contestants for any one of these
prizes should bear in mind the essen-
tial point of making their matter
interesting to the craft. This is best
accomplished by relying upon personal
experience, selecting as a subject some
novel or valuable point which has come

under their own observation. Write
clearly upon one side of the paper only,
and mark all articles in competition,
‘‘Prize Contest-—Repair Work,”” *‘Prize
Contest—Horseshoeing,’’ ‘‘ Prize Con-
test—Carriage Building,’”’ as the case
may be. In order to insure impartial
treatment at the hands of the judges,
the article should be accompanied by a
sealed envelope containing within the
name and agdress of the contributor,
and bearing on the outside some ficti-
tious name, which is likewise to be
signed to the article itself.

Our friends should remember that
competition for these prizes does not
require any practice or special faculty
for writing, but that an article will be
judged more by the real value of the
matter which it contains than the lan-
guage in which it is presented. Hence,
if one has some good point to describe, -
he should feel no hesitation in writing
about it, for it is our part of the work
to put such matter into shape for pub-
lishing. The very best articles are
those by the every-day smith or arti-
san, who tells of something that he
has seen or done right in his own shop.
Address all communications to the edi-
tor, THE AMERICAN BLACKSMITH, Drawer
974, Buffalo, N. Y.

Prize Contest —Horseshoeing —1.
Shoeing For Stumbling.

Stumbling is a common thing and
many cases come into our shops in a
week. First, we must observe the
angle of the feet. Some horses stum-
ble with too long a toe, while others
have cornms, sore tendons, or hard and
contracted feet. This is generally
found to be the fault. It is a common
occurrence to hear a man say, ‘‘My
horse stumbles so that he sometimes
falls down, breaking a shaft or doing
some other damage.”” One must be a
close observer. First, find where the
fault is. If the horse has corns, a bar
shoe with the toe well rolled off and a
heel calk, say from one-half to five-
eighths of an inch high in my experi-
ence is the best, but if the feet are
hard and contracted the first thing is
to soften them. The best thing is a
tar and oakum pad, as this resembles
nature’s remedy.

Of course these faults differ. One
must observe closely and see whether
the horse has splint, side bones, or
other things of this nature. A fair
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knowledge of anatomy is one of the
essential things in sheeing. The foot
should be kept level above all things,
8o that the joints and tendons articu-
late in their proper manner.

A healthy foot depends on its frog
coming in contact with the ground.
All horses cannot be blessed with such,
especially on the pavement where calks
are necessary. Bar shoes or rubber
pads are the best things our noble ani-
mals can be shod with.

Prize Contest. —Carriage
Building—2.

A Quick Method of Tire Setting.
The following description will give
you an idea as to how I set all kinds of
wagon tires. In the first place I take
the tire from the wheel and see that
the spokes are all tight in the rim, as
well as that the rim is the right length
for the wheel, because some wheels
will need sawing out a little to get the
right dish. I then heat the tire quite
hot a little ways from the joint where
the clips go on, and putting it on the
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middle of the anvil, strike it two or
three blows with the pane end of the
hammer so as to bend the tire in the
shape indicated by the illustration.
Then I strike the tire on top of the
crook, and just before it comes
together, I strike the tire on the side
nearest to me and that straightens it
out so as not to make any bad place in
the tire. I have set a great many
hundred that way and I never have had
any come back in something over nine
years. Neither have I known of any
ever breaking where I upset them in
this way.

One man brought a tire that was very
loose, and I upset it in three places, as
described above, before putting it on,
and it was just right. I have put on
something over one hundred old tires
this year and have not put a tire wheel
on one, unless it is where 1 put in new

rims, or new tires. Then, of course, I
have to measure the wheel and tire.
Any common carriage or wagon tire,
thowever, no matter how loose, 1 can
set and it will come right and with the
proper dish every time. I have become
accustomed to this way and I can tell
with every blow of the hammer how
much I shorten the tire. In this way,
with a very loose tire, I get the holes
in the tire and rim to match, so that
the bolts will go back in the same holes.
T upset the tire each side of the double
bolt holes, and when I have to upset it
three or four times I turn the tire
round and upset it on the opposite side,
and in that way the holes in the rim
will come in the proper place. When
anyone becomes accustomed to upset-
ting tires this way it can be done very
quickly, nor is any time lost by stop-
ping to measure the wheel and tire. I
stopped measuring wheels and tires
about four years ago. Before, when
I did measure them, I would have to
knock off one in about every ten, for I
always want the tire just right before
it leaves the shop. Then the custo-
mers will come again with another job,
but if you should set the tire and not
do it right, the fact would go all over
town very quickly.

Now I have my way for welding new
steel tires and I can weld one hundred
and not lose two welds out of the lot;
that is, I have done it and believe I can
again. Before, when using borax, I
have worked on some tires from one to
two hours to get a weld and nearly
given up, as the tire would not stick.
Now I cut my new tire just the size of
the wheel and scarf the end down the
same as every one does, but instead of
using borax, I use Muncie’s Compound
(that I get of the Muncie Wheel and
Jobbing Co., Muncie, Ind.) Iraise the
tire after it is fitted, take a pinch of
the welding compound and sprinkle on
the tire. I then place the other tire
on top of it, seeing that the welding
compound is in between the two pieces
of steel. I heat the tire at a good fire
and it will weld every time. If you
wish to do a very fine job, you can nar-
row up the weld on the corner of the
anvil, sprinkle on a little borax, heat
up good and hot, and then hammer the
weld down to the same thickness as the
rest of the tire. This gives a nice
solid weld.

The way I weld a wagon spring is
as follows: I heat up the end of the
spring and upset it so as to have it
good and thick, say about a third
thicker than the rest of the spring.

Then I scarf the ends down, not very
long, and sprinkleon a little borax, so
as to make the steel sticky. After that
I sprinkle on the Muncie Compound, so
that it will not slip around after get-
ting the heat, as it will with borax alone.
After I get the compound on the steel 1
put the pieces in the fire with the com-
pound side down and take a good heat.
When I take them out I turn them half
over, so that the compound will come
together, and strike the front end first
very quickly with the pane end of the
hammer. As soon as stuck, I hammer
it right out and take another weld or
80. When it is drawn out to the right
size you cannot see a single mark of
the weld. When split and riveted
together there are always left more or
less marks or bad places, and then the
spring will surely break.

Prize Contest.—Horseshoeing—3.
Shoeing Defective Feet.

Having made horseshoeing a study,
and having had experience with all kinds
of horses and all kinds of feet, 1 will try
to write a few words upon the subject.

To begin, I shall mention the treat-
ment of a split hoof, in which the split
ran from the hair to the toe. The first
thing I did was to pare the foot level
on the bottom. I then made a shoe to
fit the bottom of the foot perfectly,
with the outside coming up on the horny
crest about three-eights of an inch high
all around. Then I sprung the shoe
open to get the foot in it, and putit on
with three nails to the side. I let the
shoe stay on for two months, and then
took it off, and re-set it the same as
any other shoe. 1employed a liniment
and treated the foot all the time, but
never had the horse used. In about
eleven months the split had grown out,
and the foot was sound. 1 have had
the point argued that a split in the
hoof from the hair to the toe could not
be cured. This is a mistake. If any
brother smith has a foot of this kind to
deal with let him treat it in this way,
and I will guarantee a sound foot in
twelve months.

I once had a mustang pony with a
quarter crack brought to my shop. I
could not do much for him at the time,

The American Blacksmith.
HOOF PLATE FOR QUARTER CRACK.

because the foot was too sore, but in
about a week he was brought back. I
then made a small plate, as shown in
the figure, and after pressing the foot
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close together, fastened it to the horny
crest by means of four small screws.
I let him wear this and a shoe, still
applying liniment and in this way grew
a sound foot.

In starting out to cure corns on the
feet of horses, I first pare the foot
down level and set the shoe to fit.
Applying my rasp just where the corn
is, I cut the horny crest away for about
one-eighth of aninch. I then take my
knife and dig the corn out. No matter
how shallow or how deep, I take it out
just the same. Then I fill the holes
with liniment, and let it soak into the
foot. After that I shoe the foot, and
then fill the holes with cotton, packing
it under the shoe and soaking with the
liniment. I wuse the liniment every
other day for about ten days, and then
place the horse in pasture for about a
month. I then pull the shoes off, dig
out the corns again, and re-set the
shoes. I also re-fill the holes with
cotton and liniment. Put the horse
back to work, and the corns are all
right.

I had a horse with corns so bad that
he walked like a bare-foot boy on briers.
I cured him in this way. Should any
brother smith have a better way for
treating a diseased foot, I shall be very
glad if he will write up a few points.
I believe a man should be learning some-
thing new all the time. I will wait
patiently for a reply from one of the
craft.

A Tool Useful in Building Wire
Fences.
RAY BOSZOR.

The following is a brief description
of a method of making a tool which
every farmer should have for building

10
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wire fences. It is called a connector
and is used for splicing wires.
First take a piece of tool steel one-

half inch square, as at A. Stave one
end over, leaving it the shape shown at
B. Make two such pieces and drill }-
inch holes in the ends which were
shaped, having center of hole in line
with the inside edge of the har, as
shown at C. Then take a facing bar
for facing off such articles, and face the
ends down, in the manner indicated at
D, until they will fit together nicely.
Now draw the other end out, rivet
together and drill holes of the different
sizes desired, as at H. Put on a link,
and file up to a smooth finish, when it
will be ready for market.

A Few Practical Hints on
Tempering Steel.

W. Z. SMITH.

In the practice of the every day
work of the modern blacksmith there
is a point- which is not discussed to
any great extent by most papers of a
mechanical nature, at least not so much
as it ought to be, namely, the art of
tempering. This art should be thor-
oughly understood by all steel workers
of whatever nature, for by knowing
how to do this work a successful tool
is insured. A man may be able to
make a certain tool perfectly, yet if
he is not able to temper it properly all
his labor is lost and sometimes his
reputation.

I have made a study of the art of
tempering steel for the past ten years.
This has demanded of me a great deal
of time, patience and labor, but I have
found a plan which 1 think second to
none, in 8o far as small tools are con-
cerned. It is ofttimes the fault of
the steel as well as the workman if
the tool is not good. I give below a
few practical hints which I hope will
be appreciated by some brother black-
smiths in this country, and I assure
them that if these hints are faithfullv
carried out they will be delighted with
the results.

In making a tool the workman should
know the kind of steel best adapted
to the special work to be done by the
tool.

In a trade journal, not long ago, I
read an article by a man who desired to
know how to temper a hammer made
out of machine steel. Well that man
may have meant well, but he was far
from knowing the business, for his
time and labor would be lost entirely.
A hammer made from machine steel
may be case hardened, but that is as
much as you can do with it. Even
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then you will not have a tool worth-the
work put upon it, because it will be
defective in one way or another. My
plan is for tools, use the best tool
steel procurable, and for articles
intended to be made of machine steel,
use that. For all edge tools I use any
of the following brands, but prefer the
first named: American Special Cast,
Black Diamond, Hows Tool E. and Jes-
sops. All of these brands are excellent
and good results can be obtained by
their use.

The next point to be considered is
the heating and working of the steel.
Some smiths claim that tool steel
should not be heated above a bright
cherry red. Let me ask them how
about axles, hatchets, wood chisels and
most all other wood tools which require
welding? I do- not think that their
theory holds in these cases. I claim
that steel can be worked at a good
orange heat without injuring it. It
should in fact be worked at that heat
as nearly as possible; that is, it should
be worked at an even heat, and should
not be hammered after getting below
a cherry heat. This will prevent the
presence of more than one grade of
steel in the same piece. Work the
article to be made at this temperature,
and then close the grain by water-
hammering it at a dull red heat two or
three times, until it appears to be very
firm.

After having done this, relieve the
strain by heating to a dull red, and
then allow it to cool in the air until
redness is no longer apparent when
held in a dark place. Then dip into
pure linseed oil. Do this about three
times, wipe off all the oil, and let the
piece get cold. This will prevent
cracking and springing and remove all
hard spots, making the steel very soft.
After this it may be filed or smoothed
off and then it will be ready for harden-
ing. Heat the tool to an orange heat,
or to the same heat at which it was
worked and plunge into hot linseed oil.
Let it come to the temperature of the
oil, when it is to be taken out, wiped
off and allowed to get perfectly cold.
Now polish off on the grindstone or in
any other possible way, taking care,
however, not to draw the temper in pol-
ishing. If the article hardened should
be sprung out of shape or bent after
taking it out of the oil, simply bend
it back into shape before it gets cold.
This can easily be done and without
injuring the steel. Although the steel
is hard enough to cut glass it can be
bent into a crescent without breaking.
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Of course this alludes to knives,
springs, etc.

The next point is the most important,
and consists in getting the right degree
of hardness. The workmen should
know for what use the tool is intended,
because different classes of tools
require different tempering. In order
that a workman may become thoroughly
acquainted with the various colors, I
would suggest that he polish a piece of
steel just as bright as possible, and
then lay on a red hot iron and watch
the colors as they come and go, being
careful not to let them run too fast. He
will then find that they come in the fol-
lowing order: The starting color is
white or No. 1 silver, and following
it No. 1 gold, No. 1 bronze, No.
1 red, No. 1 peacock blue, No. 1
dark blue, No. 1 pale blue, No. 2
silver, No. 2 red, No. 2 green, No. 2
blue, and 8o on. The way to draw the
color is as follows: Get a piece of
iron large enough to hold the heat a
sufficient length of time, and heat
nearly to a welding heat. Then lay
the article to be tempered on the iron,
moving it back and forth so as to draw
the temper evenly, until the right color
comes. Then lay it. aside, and when it
is cooled entirely polish and it will be
ready for use. A tool treated in the
above manner will be found to be all
right. For drawing tools like bits,
augers, etc., I take a piece of iron,
say 4 x 2 inches and bend one end
around, leaving it large enough to
admit the bit. Other tools, too large
to be drawn in the above manner I
draw in a small closed furnace built
for the purpose ard heated by char-
coal or coke. }

It is necessary then that the work-
man knows what color the tool he is
making should have, for without the
proper temper the tool is useless, no
matter how neat or good it may be
otherwise. Below I give a short list
of different tools and what I have found
to be the color best adapted to each.

For edge tools of all kinds, such as
woodworking tools, wood chisels, plane
bits, draw knives, wood lathe tools,
wood carving tools, spoke shaves, broad
axes, hatchets, axes, hedge knives,
pruning hooks, hay knives, pocket
knives, No. 1 gold, No. 1 red, and
No. 1 peacock should show (in spots).
For blacksmith hammers, nippers,
gun tools, cleavers, saw sets, belt
punches, bits for iron, bolt cutters,
chisels, etc.,use No. 1 peacock. For
ordinary cold chisels, awls, harness
needles, case knives, forks, pitch-forks,

grubbing hoes, tri-squares, trowels,
calipers or dividers, screw-drivers, and
tools of this nature which do not
require much temper, draw to No. 1
blue, then cool in oil and draw to No.
1 red.

For marble cutters’ tools, paper
knives, paper shears, dehorning shears,
hair clippers, edge tools for harness-
makers, No. 1 bronze or copper color.
For plug and feather drills, tools for
rock quarries, picks, drills and stone
hammers, No. 1 blue. In the case of
stone cutters’ tools, such as points or
tooth chisels for lime or other soft
stone, first find out the kind of stone,
and then temper accordingly. Often
No. 1 blue is sufficient, but frequently
it is necessary to draw this color two or
three times. Ialways mark these tools
with a center punch; thus, a chisel
which has had the temper drawn once,
1 mark once, and the next twice, and
so on. In this manner I soon find the
right temper.

For taps, dies, reamers, razors,
shears for cutting iron or steel, tin-
ners’ shears, forceps for cutting horses
teeth, can openers, sausage machine
knives, drill bits for boring plow
mould boards, etc., No. 1 gold. On
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boring tools for castings, glass cut-
ters,files, floats for horse files, butcher’s
steels, toe calks, vise jaws, anvil faces,
pipe tongs, ball bearings, use No. 1
silver. For physicians’ and surgeons’
knives, probes, manicuring tools and
tools of this class, No.1 bright red.
For butcher knives, farriers’ knives,
shoe knives, sheep shears, scythes,
sickles, etc., No. 1 blue with a little
red. For the purpose of case harden-
ing, set screws, land sides, mould
boards, cultivator shovels, etc., use
prussiate of potash in water. In case
of flint glass cutters, mill picks for
cutting English mill stone. or tools
which require to be harder than fire
and water can make them, use cyanide
of potassium in water.

In tempering springs by the quick
process for cars, buggies, guns,
machines, end gates, traps, and others
too numercus to mention, first harden,
hold over the fire and let all the oil
burn off, and then lay aside and allow
tocool. Theslow process is only used
on springs which require a very fine
temper, such as clock springs and
those used in artificial limbs, etc.
Harden and draw to No. 2 green, being
very careful to watch the colors and
not let them run too fast. Ialways try
to find the strain to which a spring is
subjected, and temper accordingly.
Thus, a spring which is calculated to
bend one inch in twelve, I give No. 1
blue ; for six inches, No. 2 silver, and
for any degree above eight inches No.
2 green. To determine the degree of
a springtake a board, say 12x12 inches,
and locate a center on one corner, then
draw an arc with a compass on the
other end of the board and divide up
into one-inch spaces. Lay the spring
on the base and bend upward. If it is
necessary that the spring should work
at a tension above the eighth degree
mark use No. 2 green. If the above
rules are followed, there is no reason
why an article so treated should not
give satisfaction. Some may say that
this process is too slow for the aver-
age every day workman. I admit that
it is slow, but it is very sure, and is
used by some of the foremost mechan-
ics in this country.

How the Boys Used to Do It.
J. L. P'AINTIR.

The prospectus which I received of
the AMERICAN BLACKSMITH suggests to
me a few thoughts concerning black-
smithing in the olden days. I may say
that I have worked at the blacksmith
trade for thirty-three years, and don’t
pretend to know it all yet.

There is a great deal of work that is
getting to be a lost art to the younger
blacksmiths who are learning the trade
now. When I first started, the black-
smiths made their own horseshoes and
horse nails mostly out of old wagon
tires split up and forged to proper size.
They made all the rivets, bolts, nuts,
washers and all forgings that belonged
to a wagon by hand. There used to
be considerable pride taken in forging
a fine fitting wagon brake, and making
double twist breast and stay chains for
wagons. In fact, the boxing in the
wheels was made by hand, the wagon
axle skeins were all forged, steel layed
plates formed to the circle of the box-
ing, riveted and banded on the axle and
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the wheel held to its place with a linch
pin. Such articles as halter chains
with spring snaps, cow chains, trace
chains, log chains, open links, middle
rings, swivels, door hinges for barns,
door fastenings, gate hinges, together
with all nails and bolts used to fasten
them, were forged by hand.

Fig. 1illustrates one of many designs
that were used for fancy fence gate
hinges, together with the irons to hold
the gate closed, all hand forged.

These are only a few things the
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making of which is getting to be a lost
art, due to the fact that there is no
need of hand forging, as the hardware
stores supply everything in that line.
I fashioned a hand-made cow bell the
other day to show the boys what used
to be made by the old blacksmiths. It
is a good one and rings loudly. We
take a piece of heavy sheet ironm, 10
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inches long and 4 inches wide, and cut
out a piece as shown by the drawing.
In this shape, we rivet in the strap
staple and also the clapper staple.
After this is done, we bend it into
shape and rivet the joints together.
In order to get the bell to sound, it
must be brazed. To do this heat it,
lay a good sized piece of old hub band
brass in the bell and sprinkle all over
with borax. Then melt the brass and
heat the bell all around so as to have
the bprass run into every crack and
joint; in fact all over the bell. When

cleaned up, it is a good old hand-made
cow bell.

I resort to brazing a good deal in
machine repairing. The other day I
had a job of brazing an end on a har-
vester pitman that had a cast head.
(See Fig. 3). I took a piece of iron,
doubled it and bent it over the end of
the broken part. Then I put a rivet
through the pieces and brazed the
whole together. The same method of
fixing castings for a customer in a
hurry, where the repair parts cannot
be obtained, will apply to many a job
in these days of machinery.

The Veterinarian and the
Farrier.—1.
E. MAYHEW MICHENER, V. M. D.

In conducting the veterinary features
of THE AMERICAN BLACKSMITH the wri-
ter hopes to render some service to the
busy horseshoer as well as the younger
men who are about to take up horse-
shoeing as an occupation. No apology
is deemed necessary for the attempt.

Between the occupations of horse-
shoer and veterinarian a relation has
existed from very early times. On
account of the undeveloped condition
of the knowledge of both occupations,
caused by the lack of opportunity for
acquiring knowledge upon those sub-
jects, the shoer and the veterinarian
were frequently found combined in one
individual. On account of his close
relation to the care and welfare of the
horse, the shoer was at the time the
best one in most instances from which
to ask advice. Since the establish-
ment of veterinary colleges in America
many men have devoted their time and
energies to the study of the domestic
animals in both health and disease, with
the result that to-day all large cities
and towns and very many country dis-
tricts are supplied with graduate veter-
inarians. This does not mean that
the shoer and the veterinarian are no
longer related, but it does mean that
according to the well known and ever
acting law of the division of labor the
two individuals now perform the work
formerly attempted by one, and very
much better, too, for all concerned.

The practice of medicine and sur-
gery, both human and veterinary, has
only within comparatively recent times
merited the name of a science. Any
occupation becomes a science in so far
alone as knowledge in its particular
line becomes perfected. The rapidity
with which advances are made in a
given line of work directly depends
upon the individual effort and acquire-

_ment, as well as upon the diffusion of

knowledge by the various ways by
which we learn of the triumphs and
also the mistakes of the worker.

Of all the ways which lead to the
acquirement of knowledge the oldest
and still the most valuable is by means
of the powers of observation. Men
have become expert within a single life
time with no other tutor than their
own experience; more have become
expert by the additional assistance of
the experience of others, acquired by -
imitation or imparted by word, spoken
or written. The written records of a
subject constitute its literature. By
the study of the literature of an occu-
pation we can determine what advances,
if any, have been made in the given
line. To literature the world owes
much indeed for its condition of
advancement.

Another manner by which knowledge
is imparted and received is by means
of the lecture or discourse, the com-
mon way in schools and colleges.
Lecture courses in the art of shoeing
have been successfully carried out at
some of the veterinary colleges and are
already productive of much good.
While it is generally advisable for the
ghoer to attend such lectures if pos-
gible, yet a comparatively small pro-
portion are so situated as to be able
to do so. To these then is left the
opportunity for self-improvement by
means of close observation, and by the
reading of standard books upon such
subjects as pertain to the different
matters of concern. Another method
of acquiring education, which is des-
tined to become popular, is through the
reading of journals devoted to the inter-
ests of the shoer. In America to-day
the development of journalism devoted
to the various trades and occupations
is of greater value to the busy worker
than are the ponderous volumes within
the library walls.

It is proposed, if the plan meet the
approval of the readers of THE AMER-
ICAN BLACKSMITH, to give in this depart-
ment outline studies of the anatomy of
the horse, with especial reference to
that of the foot. This will comprise
the study of the exterior of the animal
as well ag descriptive articles upon the
interior anatomy. The defects in con-
formation will be considered in relation
to the causation of disease and lame-
ness. As the defects in conformation
may be either congenital (the result of
breeding) or acquired (the result of
mismanagement or abuse), the proper
classification will be studied with special
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reference to the part which shoeing
may play in originating an undesirable
condition, or in aggravating a condition
already undesirable, as well as in
respect to the rational treatment for
the purpose of aiding relief or recovery.
The causes and resulting alterations of
various diseased conditions of the feet
will also receive attention, and the
principles of treatment described both
preventive and curative.

While it will scarcely be denied that
the treatment of diseased conditions of
animals is in general best entrusted to
a competent veterinarian, yet as lame-
ness is so often caused by some of the
various abnormal conditions of the foot,
and asshoeing also plays a very impor-
tant part in the correct treatment and
at times in the causation of lameness,
it becomes clear of the highest impor-
tance that the shoer be familiar with
the parts with which he is obliged to
deal.

Shoeing to Correct Forging.

T. M. HAMILTON.

In response to your invitation I send
you by this mail a sketch of two shoes
used for preventing forging, or striking
the front foot with the hind foot. This

Fig. 1.—Front Hoof.
SHOEING TO CORRECT FORGING.

method is probably familiar to the older
members of the craft, but may interest
the beginners.

The idea involved is to aid the horse
in picking up his front foot, and at
the same time to make it more difficult
for him to pick up his hind foot.

The first object is accomplished by
the curved front of the shoe, as shown
in the accompanying Fig. 1. The foot
rolls or turns on a shorter lever than

when a common shoe is used and can
be handled quicker.

The hind shoe should be made long in
front with heavy calk, so as to make
the leverage greater than with a com-
mon shoe. This also protects the hoof
and allows it to grow to its original or
natural form. The hind hoof is usually
worn off from the contact with the
front one, and if the shoe is fitted to
the hoof it coutinually shortens the
hoof and aggravates the trouble.

I have used this method for several
years with satisfaction, and hope those
of my readers who have not used it will

give it a trial.

NoTe. —Mr. Hamilton is the imstructor in
blacksmithing at the Agricultural and Mechan-
ical College of Greensboro, N. C. The above
illustrates a phase of horseshoeing as dealt with
in Mr. Hamilton’s class courses. We hope to be
able to print further contributions from the
same source in later issues.—The Editors.

Prices for General Blacksmith
Work.

Under the above heading we will
publish from time to time, as they may
be sent in by our readers, the prevail-
ing schedules of current prices at
various points for general blacksmith
and repair work of all kinds. This
will be of interest in influencing a tend-
ency toward a more, uniform standard

‘The American Blacksmith.
Fig. 2.—Hind Hoof.

of rates based upon the cost of
materials and labor in the different
sections.

It perhaps may be said that in Great
Britain the local blacksmith fraternity,
through their associations, has taken
the initiative in fixing a list of rates
for work of all classes coming to their
shops. In this way criticisms in the
matter of too low prices on the part of
one shop or too high prices on the

other are readily discussed and ad-
justed. This journal will ever main-
tain the stand that the competent
smith should receive a proper figure in
his right sphere among mechanics for
his work. Associations in different
cities and towns established for the
purpose of discussing methods of im-
proving work and for friendly business
intercourse are of material value and
can be made of great help. But such
associations to reach the highest de-
gree of usefulness must fix their stand-
ard of purpose high, and always see
that it is maintained.
Some Ohio Prices.

Editor AMERICAN BLACKSMITH :

I can accommodate you with a few’
of our prices down in this vicinity, but
the list will be far from complete :

Horseshoeing common.

Four new shoes, . $1.2
Four shoes, oldset, . . .60
Bar shoes, per pair, . . 1.00
Side weights, each, . . .40
Toe weights, each, . .40
Screw calk shoes, each . .40
Screw calk, changed, four

feet, all around, . . .75

Four New tires.

% in. x 3-16in. ori;m, . $ 4.0
lin.x%in, . . . 425
1% in. x 5-16in., . 4.50
14 in. x § in., . . 5.00
12 in. x 8 in. orilsm, . 6.00
2in. x % in., or § in., 8.00
2% in. x 3 in. or § in., 8.50
2% in. x 4 in. or § in., 10.00
3in. x § in. or £ in., 12.00
Setting four buggy or

spring wagon tires, 1.20
Setting four wagon tlres

up to 2% in., 1.60
Setting four wagon tlres

up to 34in., . . 2.00
les, 2 in., & in. and 1

in., four, . 3.00
Rxms, 1% in, 13 in. and 12

in., four, . . 4.00
les, 2 in., 2% in. and 2§

in., four, . 6.00
Spokes, any size, $0 10 to .15
Bolsters, front and rear,

$2.00or 2.50

Tongues without hounds, 1.50

Hounds,perpair, . . . 2.00
Axles, according to size,

. $2.00 to 3.00

Neck yokes, long or short, 1.00

Singletrees, plow or
wagon, each, . . . .60

Shafts, buggy, per pair, 1.50

Crossbar, buggy, each, . .50

Wheels, new, prices ac-
cording to grade.
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Coal Miners’ Tools.
New welded eye picks,
according to weight
. . $0.75to $ .00
New needle, 6 feet long,
New scraper, 6 feet long,
New screw, 2% feet of
thread with box, . .
Pick, re-steeled both ends,
Wedges, . $0.25 to
Sledges, hand made, per
pound, . . . . . .15
Yours truly,
G. W. LETT.

1.00
.25
3.00
.25
.45

Queries, Answers, Notes.

This department has been arranged
to afford subscribers the opportunity
of obtaining an explanation of any of
the problems which may arise in the
course of their daily work. It is a
feature that may be made most valuable
and interesting, not only to those
directly concerned in the questions, but
all others who may have to deal with
gimilar subjects. Those desiring an
expression of opinion, therefore, should
not hesitate to write.

A lively discussion of all topics is
desired, and readers are invited to send
in their views upon any of the subjects.

Plans Wanted. In the near future I

expect to build and move into a new shop,
and also to remodel my equipment. Will
THE AMERICAN BLACKSMITH kindly pub-
lish some sketches of modern, up-to-date,
8-fire shops of its readers, with list of their
equipment?—J. T. QUINTE.

When Do Steam Hammers Pay? Will
some readers of THE AMERICAN BLACK-
sMITH kindly state their experience with
steam hammers? Our conditions are as
follows: There are several manufacturers
here without blacksmith shops who bring
a good deal of heavy work to us, and the
time for handling it interferes with smaller
customers’ wants, 'We wish to learu if it
will pay to put in a steam hammer. We
are running from two to four fires con-
stantly. —A. SARTWELL & SON.

Who Uses Electricity? My shop is
not equipped with power. So much busi-
ness is coming in that I am working under
great disadvantages and will be compelled
to enlarge. At what rate from the power
companies i8 electricity cheaper than gas
or steam engines? Is it reliable and are
necessary repairs within the ability of a
fair mechanic ?—LUCIEN HAYWOOD.

Gas Engines for Power My shop is
being fitted up for five fires and I expect to
use a gas engine. What size would it be
advisable to install with a view to some
possible future increaso? Will want to
run two emery wheels, one drill and a
grindstone.—HARRY SHELDON.

Does It Pay to Make Horse Shoes?
I have been running a blacksmith shop for
28 years and in these later days have often

felt it paid to buy horse shoes instead of
making them. What is the experience of
other smiths in small towns or villages? If
it is cheaper to buy than to make, what
suggestions can be offered for profitable
work in spare time?—J. T. PETERSON.

Bad Debts. For the last three years I
have been living in a town of about three
thousand inhabitants and have some bad
debts on my books. I am not very well
acquainted with the standing of the people
and I have taken some work that the other
smiths would no doubt have turned away.
Ifind difficulty with a number of outstand-
ing accounts. What is the best method to
proceed, as I need the money badly? I do
not wish to lose any trade and would be
glad if some brother smiths would state
their method of drumming up old accounts,
also of handling questionable ones.—
ANnxI0US

Tempering Mill Picks. Will some
brother smith tell me the best way to
temper mill picks?—B. O. C.

Future Numbers and Con-

tributors.

As demanded by the varied nature of
the field to which THE AMERICAN BLACK-
SMITH appeals, the subject matter pre-
sented will necessarily be of a some-
what diverse character. The principle
of the greatest interest to the greatest
number, however, will always be
adhered to in the selection of topics
discussed.

Readers should bear in mind that no
one number can gauge the exact value
of the paper to any particular branch
of the craft, for some-of necessity
contain more and others less upon any
given subject. However, it will be
found that twelve consecutive issues of
THE AMERICAN BLACKSMITH furnish a
greater volume of pertinent matter than
can be had for a like expenditure in
any other way. A word concerning
contributors and the several branches
of the art in this and succeeding issues:

Along the lines of general blacksmith
work will always be found many arti-
cles of varying length, written by men
in the daily harness, descriptive of
various tools and devices they find con-
venient and useful. Shop experience
is a valuable teacher, and many a time-
saving or labor-saving hint may here be
picked up. Mr. J. G. Holmstrom, a
practical blacksmith-author, sends a
timely communication, and promises
for future issues matter of special
interest on gemeral blacksmith shop
work.

In the department of machine black-
smithing appear several well known
names : Mr. Thomas Prentice, foreman
of the Forge Shop of the General Elec-
tric Company at Schenectady, N. Y.,
Mr. A. L. Woodworth, secretary and
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treasurer of the National Railroad
Master Blacksmiths’ Association, and
Mr. W. T. James, who has had much
experience as foreman of the Elizabeth-
port forge shops of the Central Rail-
road of New Jersey.

On the subject of carriage work, this
issue contains articles from two author-
ities. That on Wheels and Axles,
modestly signed ‘‘D. W. M.,”’ is from
the pen of an expert, being the first of
a series which will prove very attrac-
tive to the carriage man. Mr. M. C.
Hillick, well kiown as a writer upon
carriage painting, sends a contribution
which deals with the problem of out-
fitting carriage shops and which is to
be followed by several others later.

A leading article of this number is
from the pen of Prof. R. H. Thurston,
Director of Sibley College of Mechan-
ical Engineering at Cornell University.
Inasmuch as the influence of our tech-
nical schools is being felt in an ever-
increasing degree, not only in this
country but likewise in foreign lands,
by the wide-spread introduction of
American tools and American methods,
it is believed that the outlines of black-
smithing work in leading schools of
this kind will excite much interest.
In a future number, the work done in
the Cornell University forge shop will
be described somewhat more in detail,
and from the view point of the student
himself.

In the department of horseshoeing is
presented the first article of a series,
treating of the anatomy and pathology
of the horse’s foot, written by Mr. E.
W. Perrin, a graduate of the British
Army Veterinary School. The com-
plete series will form a concise, scien-
tific discussion on horseshoeing in all
its phases, which must needs be of
interest to readers of the horseshoeing
craft. As Veterinary Editor, THE
AMERICAN BLACKSMITH counts itself
fortunate in securing Dr. E. Mayhew
Michener, a recognized authority in
this domain, and feels that under his
control this department will be of
exceeding interest and value to
farriers.

Mr. W. Z. Smith writes for this issue
an extremely interesting article on
practical tool tempering. Much infor-
mation of value is afforded, and more
matter in this line by practical men is
to follow.

The names which precede will be
found, it is thought, a sufficient guar-
antee of the character which it is pro-
posed to maintain at all times in the
columns of THE AMERICAN BLACKSMITH.
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An Epoch-Marking Speech.

The speech of President McKinley,
delivered September 5, 1901, at the Pan-
American Exposition, the speech which
proved to be his last, is in many ways a
most remarkable one. Not only was it
the last utterance of a truly great man to
a loving people, a benediction as it were
at the end of a life long devoted to the
service of his country, but it is what may
be termed an epoch-making, or rather, an
epoch-marking speech.

McKinley’s trinmphs were those of peace,
his laurels .the fruits of statesmanship.
This last address of his merits the deepest
thought in that it outlines the progress
and shadows forth the policy of a nation
which under his guidance had leaped into
supremacy in the world race. In the
future history of this day the name of
William McKinley will shine forth with
undimmed lustre, the man, the husband,
the soldier, the statesman, the president,
the martyr.

The Last Speech of President McKinley.

Expositions are the timekeepers of
progress. They record the world’s
advancement. They stimulate the
energy, enterprise and intellect of the
people, and quicken human genius.
They go into the home. They broaden
and brighten the daily life of the people.
They open mighty storehouses of infor-
mation to the student. Every exposi-
tion, great or’ small, has helped to
some onward step.

Comparison of ideas is always educa-
tional, and, as such, instructs the brain
and hand of man. Friendly rivalry
follows, which is the spur to industrial
improvement, the inspiration to useful
invention and to high endeavor in all
departments of human activity. It
exacts a study of the wants, comforts,
and even the whims of the people, and
recognizes the efficacy of high quality
and low prices to win their favor. The
quest for trade is an incentive to men
of business to devise, invent, improve
and economize in the cost of produc-
tion. Business life, whether among
ourselves, or with other people, is ever
a sharp struggle for success. It will
be none the less in the future.

My fellow citizens, trade statistics
indicate that this country is in a state
of unexampled prosperity. The figures
are almost appalling. They show that
we are utilizing our fields and forests
and mines, and that we are furnishing
profitable employment to the millions
of workingmen throughout the United
States, bringing comfort and happiness
to their homes, and making it possible
to lay by savings for old age and disa-
bility. That all the people are partici-
pating in this great prosperity is seen
in every American community, and
shown by the enormous and unprec-

edented deposits in our savings banks.
Our duty in the care and security of
these deposits and their safe investment
demands the highest integrity and the
best business capacity of those in
charge of these depositaries of the
people’s earnings.

We have a vast and intricate busi-
ness, built up through years of toil
and struggle, in which every part of
the country has its stake, which will
not permit of either neglect or of
undue selfishness. No narrow, sordid
policy will subserve it. The greatest
skill and wisdom on the part of manu-
facturers and producers will be required
to hold and increase it. Our industrial
enterprises, which have grown to such

WILLIAM McKINLEY
PRESIDENT OF THE UNITED STATES

BORN, JANUARY 29, 1843
DIED, SEPTEMBER 14, 1901,

great proportions, affect the homes and
occupations of the people and the wel-
fare of the country. Our capacity to
produce has developed so enormously
and our products have so multiplied
that the problem of more markets
requires our urgent and immediate
attention. Only a broad and enlight-
ened policy will keep what we have.
No other policy will get more. In
these times of marvelous business
energy and gain we ought to be look-
ing to the future, strengthening the
weak places in our industrial and com-
mercial systems, that we may be ready
for any storm or strain.

By sensible trade arrangements which
will not interrupt our home production
we shall extend the outlets for our
increasing surplus. A system which
provides a mutual exchange of com-

modities is manifestly essential to the
continued and healthful growth of our
export trade. We must not repose in
fancied security that we can forever
sell everything and buy little or noth-
ing. 1f such a thing were possible it
would not be best for us or for those
with whom we deal. We should take
from our customers such of their prod-
ucts as we can use without harm to
our industries and labor. Reciprocity
is the natural outgrowth of our won-
derful industrial development under the
domestic policy now firmly established.

What we produce beyond our domes-
tic consumption must have a vent
abroad. The excess must be relieved
through a foreign outlet, and we should
sell everywhere we can and buy
wherever the buying will enlarge our
sales and productions, and thereby
make a greater demand for home labor.

The period of exclusiveness is past.
The expansion of our trade and com-
merce is the pressing problem. Com-
mercial wars are unprofitable. A policy
of good will and friendly trade relations
will prevent reprisals. Reciprocity
treaties are in harmony with the spirit
of the times; measures of retaliation
are not. If, perchance, some of our
tariffs are no longer needed for reve-
nue or to encourage and protect our
industries at home, why should they
not be employed to extend and promote
our markets abroad? Then, too, we
have inadequate steamship service.
New lines of steamships have already
been put in commission between the
Pacific Coast ports of the United States
and those on the western coasts of
Mexico and Central and South America:
These should be followed up with direct
steamship lines between the western
coast of the United States and South
American ports. One of the needs of
the times is direct commercial lines
from our vast fields of production to
the fields of consumption that we have
but barely touched. WNext in advan-
tage to having the thing to sell is
to have the conveyance to carry it to
the buyer. We must encourage our
merchant marine. We must have more
ships. They must be under the Amer-
ican flag, built and manned and owned
by Americans. These will not only be
profitable in a commercial sense; they
will be messengers of peace and amity
wherever they go.

We must build the Isthmian Canal,
which will unite the two oceans and
give a straight line of water communi-
cation with the western coasts of Cen-
tral and South America and Mexico.
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The construction of a Pacific cable
cannot be longer postponed. In the
furtherance of these objects of national
interest and concern you are perform-
ing an important part. This exposition
would have touched the heart of that
American statesman whose mind was
ever alert and thought ever constant
for a larger commerce and a truer fra-
ternity of the republics of the New
World. His broad American spirit is
felt and manifested here. He needs
no identification to an assemblage of
Americans anywhere, for the name of
Blaine is inseparably associated with
the Pan-American movement which
finds here practical and substantial
expression, and which we all hope will
be firmly advanced by the Pan-American
Congress that assembles this autumn
in the capital of Mexico. The good
work will goon. It cannot be stopped.
These buildings will disappear; this
creation of art and beauty and industry
will perish from sight, but their influ-
ence will remain to ‘‘make it live
beyond its too short living with praises
and thanksgiving.”” Who can tell the
new thoughts that have been awakened,
the ambitions fired and the high
achievements that will be wrought
through this exposition ?

Gentlemen, let us ever remember
that our interest is in concord, net
conflict: and that our real eminence
rests in the victories of peace, not
those of war. We hope that all who
are represented here may be moved to
higher and nobler effort for their own
and the world’s good, and that out of
this city may come not only greater
commerce and trade for us all, but,
more essential than these, relations of
mutual respect, confidence and friend-
ship which will deepen and endure.
Our earnest prayer is that God will
graciously vouchsafe prosperity, happi-
ness and peace to all our neighbors,
and like blessings to all the peoples
and powers of earth.

The Blacksmith—An Artist’s
Sentiments.

A well-marked feature of human
character is the desire we all have to
know what other people may think of
us. It is indeed a strong man who
can unmoved bear the open scorn
of his brother men, and all of us are
human enough to feel a glow of pleas-
ure when words of praise sound in our
ears.

Hence our gratification at being able
to reproduce below, as we do, a portion
of a letter recently received from an

eminent artist of this country, to whom
we had written in reference to furnish-
ing a design for the front cover of our
new journal. His remarks refer to a
design, which he submitted, showing
the figure of a smith standing beside
his forge in the attitude of just paus-
ing in his labor of working the bellows.
We think our blacksmith readers may
find his words of interest as showing
the light in which the craft is regarded
by a representative of a highly intel-
lectual and esthetic profession, if such
it may be termed. The object of the
artist, as will be seen, was to express
by the drawing, as far as possible, his
ideal conception of the character of
the blacksmith.

‘It has seemed to me in working out
an idea for your magazine cover, that
first of all to be considered is the true
and ideally splendid character of the
blacksmith, or, more particularly, the
American blacksmith. A mighty man
of brawn and sinew ; steadfast, honest
and industrious; ‘looking the whole
world in the face.” Drawing on such
acquaintance as 1 have had among the
men of this trade, my conception of his
inner character is that of delightful
simplicity, and as true and firm to his
purposes as the iron he shapes on his
anvil. Therefore, for the purpose of
displaying these qualities to the best
effect and for the sake of good design,
I have placed the blacksmith in the
foreground in nearly heroic proportions.
This figure is to be sculptured almost
in the ‘round,” making it stand free
from its background, and using all
legitimate artifice to make this prin-
cipal part of the design as imposing as
possible. The interior of the shop,
with forge, 'anvil, etc., to be done in
a low relief, yet taking its proper
place in the picture.

‘“The blacksmith being a man not
given to gewgaws, I have, to keep the
whole subject in harmony, made the
architectural and decorative parts of
the design somewhat after the type of
the ancient Egyptian, since, as you are
aware in the history of design, this
style represents the utmost simplicity,
combined with a semse of splendid
strength and grandeur.

‘“The blacksmith has been posed as
plying his bellows for the reason that
we are thus allowed o see the man.
This part of the work gives him the
opportunity to look you in the eye for
the moment without interrupting his
business, such as is scarcely afforded
by any other important duty in the
range of his occupation.’’ -

Concerning Wheels of Motor
Carriages.
BY ‘“‘MACHINIST.”

Owing to the extensive use of the
horseless ecarriages and wagons, the
wheelwright of today is interested in
the wheels of motor vehicles to a con-
giderable extent. The accompanying
illustrations of wheels, hubs and parts
of the gearing and bearings for the
wheels of motor conveyances may be
useful to the blacksmith and- the wheel-
wright in explaining certain points
that present themselves in every-day
practice.

In Fig. 1 is shown a sectional view
of a type of motor shaft with hub bear-
ing and protecting shell of metal, the
latter intended for keeping foreign
matter, such as dust and fine particles

1 [ [
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MOTOR CABRRIAGES.
of earthy matter, out of the parts.
The shaft itself fits into the side of the
case C, but usually there is a little
margin left at D, through which the dust
of the road can work itself to the journal
A. Sometimes the wheelwright tries
to avoid this trouble by adjusting a
leather or thin metal washer between
the wheel hub on the shaft and the case.
Again, 1 have seen devices like rings
put in at this point to prevent the
dust from collecting. A good remedy
is found by setting a collar on the shaft
between the wheel hub and the edge of
the case. Asthis collar will fill the void
and fit closely tothe case, foreign matter
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cannot enter. The portion of the bear-
ing inside the case C isattached to the
frame of the vehicle through the sec-
tion of the case where divided, and can
be reached through the cap F, which
can be removed by loosening the set
screws. The nut E can then be
reached. Sometimes the bearings B
bind on the shaft A, owing to some
irregularity. This can be rectified by
examining the parts for uneven places,
and if any are found grinding them
down. Heating of the parts may be
due to these uneven places. If the
linings of the bearings are badly
scored, a good way to cast new ones is
to make a mandrel and mold like that
shown in Fig. 2. The ends of the box
can be choked tight with sheet metal
rings H, and after all is ready and the
proper adjustment made, the babbitt
metal previously melted can be poured
through the funnel G. The sleeves thus
made can be worked down to proper
sizes for the bearings for the shaft and
cut as required.

In motor carriages in which there
are numerous journals for carrying
shafts, there is always more or less
trouble with the oiling of the same.
-Fig. 3 is a view of one form of wheel
shaft which I saw in a motor carriage.
There were bearings at all of the points
indicated by the arrows and these parts
were constantly running dry and heat-
ing. A coarse grade of hard grease was
used, and this grease seemed to harden
about the edges of the bearings and
gather black dust. It was also found
that the shaft was slightly sprung, caus-
ing it to bind in one of the end boxes.
The trouble was overcome by remov-
ing the shaft and straightening it in a
lathe, after which the bearings were
thoroughly washed out with lye water
and a proper grade of light oil used.

In the motor vehicle one finds vari-
ous forms of plain bearings which he
would never find in the bearings of
the ordinary type of wagon or car-
riage. A plain shaft is shown in Fig.
4, and one of these which I lately exam-
ined to find out why it heated wasseento
be grooved seriously, as at A A, caused
by the presence of gummed and hard-
ened foreign matter between the
interior of the bearing and the shaft.
These grooves of course create trouble
by collecting gummed deposits from
the oils and grease, and unless repaired
will cause trouble in the running of
the vehicle. The bearings ought to be
carefully examined for indications of
wear of this nature, and wherever it is
found, it should be remedied at once.

If badly scored, the bearing can be
restored to order by turning down the
shaft until the part is smooth, and
then, after the sleeves are also cut down,
a new lining can be put in to make up
for the portion removed. I have seen
some very good bearings for motor
carriage wheels ruined by using set
screws as in Fig. 5. ' The set screw is
adjusted, but in course of time it
loosens a little and is pulled around the
shaft, very soon resulting in the forma-
tion of a groove, as at B. The groove

Fig 4.

Fig. 6

3 Fig.10
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may be avoided if a new portion of
the shaft can be wused. If badly
grooved and if the end of the set screw
persists in turning, start a deeper hole
with a boring tool and tighten the end
of the set screw firmly into this.

By examining a motor vehicle from
almost any point as it stands in the
repair shop, various defects about the
wheels and bearings may be located.
In one instance I saw a machinist
tighten up a cast iron bearing on a
frame of a machine and heard the
metal snap as the bearing broke, as
shown in Fig. 6, as a result of a clog
of hard oily matter at C. This stiff,
black grease resulting from dust and
grindings is a serious matter to deal
with, and should be wiped, scraped or
washed off whenever seen. In Fig. 7
is shown how the blackened, hardened
grease often gets into the cogs of

wheels as at D, and causes the teeth
to ren at a disadvantage. The cogs
are lifted out from the mesh and may
be caused to ride and perhaps to strip
off. The gears should be gone over at
intervals and the black dust scraped out
with a tool prepared for the purpose.
In Fig. 8 is also indicated how the for-
eign matter may get into the sides of
the cogs and throw the gearings out of
true. In one machine which I had
occasion to inspect, I observed that
a round pointed form of gearing was
used and that foreign matter had
accumulated in the cogs, as at F, Fig. 9,
to such extent that the cogs slipped.
This trouble was remedied in a few
minutes by scraping out the cogs.

It is also a wise plan to examine the
mechanism and gearing of automobiles
and kindred carriages for sprung shafts.
Often it will be found that the line
between the points G G, Fig. 10, is not
in perfect rotation with the center of
the shaft. In some cases it may be
necessary not only to straighten
sprung shafts, but to put in a central
bearing so as to prevent the wabbling
of the shaft. I have often seen this
done to advantage.

National Railroad Master
Blacksmiths’ Association.
Denver Convention.

The 9th Annual Convention of the
National Railroad Master Blacksmiths’
Association was held at Denver, August
20th, 21st and 224, F. C. Lace, Balti-
more and Ohio Railroad, presiding.
More than 150 members were present,
and the convention was a most success-
ful and satisfactory one in every way.
Chicago, August 19th to 21st, was
chosen as the place and date of the
next annual convertion, with the fol-
lowing officers for the ensuing year:
President, W. P. Savage, Palestine,
Texas; 1lst Vice-president, John Mec-
Nally, Chicago; 2d Vice-president,
George Lindsey, Evanasville, Ind. ; Sec-
retary and Treasurer, A. L. Wood-
worth, Lima, Ohio; Chemist, G. H.
Williams, Boston; Chairman Executive
Committee, R. A. Mould, Omaha, Neb.

The delegates were addressed by
Governor Orman, of Colorado, Mayor
Wright, of Denver, and President Jef-
fery of The Denver and Rio Grande
Railroad. The speech of Mr. Jeffery
was extremely interesting, and it is
thought that a portion of it will bear
repetition here:

“It was kind and complimentary for

your committee to invite me to say a few
words to you today, and it is still kinder
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for you to give me a few minutes of your
attention. We are workers, all of us, in
the nation’s vineyards, figuratively speak-
ing, either in one section or another of the
broad domain, and all equally intent on
advancing the general welfare by intelli-
gent industry, well directed efforts and
good citizenship. But pride of profession
on your part very naturally stimulates
effort in behalf of that trade to which you
belong, and to which my own trade is near
of kin. The blacksmith, the machinist and
the mechanical engineer stand side by side
in our advanced generation, and with their
indispensable arts and ingenuity make
possible the commercial and industrial
wonders of this dawning century. Nor is
it any reflection upon the workers in other
useful arts when I say this, nor does it
detract in the least from their importance
as members of the vastindustrialarmy. A
brief line of thought will lead all classes
to the conclusion that the forger and the
fitter of iron and its products are the
factors upon whose gkill and success the
destinies of all depend in the main. To
you who are master forgers this is a sug-
gestive thought, and I venture to ask that
in your reflective moods you try todraw a
mental picture of what our world would
be todsy had there never been a black-
smith; that is, a forger and worker of
iron. All honorto the blacksmiths throungh
all the centuries behind us for what they
have done, and all honor to those of today
for what they have in hand to help man-
kind along in the broadening paths of
industry and peace.

“To all of us gathered here the locomo-
tive engine is as familiar as the street car,
and our work has been closely identified
with it nearly all our lives, but it may not
occur to you that this piece of mechanism
on which the civilized world absolutely
depends, and without which its affairs
could not be conduacted, was the produc-
tion, in three succeeding stages, of a black-
smith, a philosophical and thoughtful
scientific instrument maker, and of an
engineer in a coal mine.

“It was my good fortune to come in
personal contact with certain blacksmiths
in my younger days whose influence I have
felt to the present time. There was Robert
Collyer, the blacksmith from Yorkshire,
the eloquent divine, the charming lecturer,
the refined and scholarly man. How I
enjoyed his discourses, was impressed by
his earnestness and moved by his sincerity
and purity of character.””

A partial list of the papers and
reports presented at this convention is
appended. Lack of space, it is regret-
ted, makes it impossible to reproduce
here any of these papers, but in the
next issue of this journal will be
printed a number of them, either in
full or in part. Device for Bending
Coal Car Hinges, A. L. Woodworth;
Report of committee on Tools and
Formers, D. Fitzgerald, Chairman;
Manipulation of Tool Steel, Geo. Lind-
sey ; Locomotive Frame Construction,
R. Laizure and J. Newbury ; Crank Pins
and Piston Rods, William Young; Re-
port on Flue Welding, J. H. Hughes.

Device for Bolt Holding.
J.J. RATHBUN.
The accompanying engravings show
a special kind of bolt holder which I
have found very useful for holding the
bolts of plows. The various parts
composing the device are also shown.
To make the main rod of the holder, I

the device sufficiently for an apt smith,
I will say that these tongs are made
much the same as ordinary ones, except
that the jaws should be seven-eighths
or one inch square. The upper or face
side is laid with tool steel, and a rabbet
formed with a sharp chisel in the bot-
tom outside corner of each jaw (while
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DETAILS OF BOLT HOLDING DRVICE.

take a piece of iron £ inch round and
about 2 feet long, and upon one end
weld a piece of tool steel. ThisI draw
down to the shape of a chisel, leaving
the edge hollow in the center, however,
so as to form two separate points to
engage the head of the bolt. I next
make an adjusting piece out of iron, }
by 1inch flat, and about 10 inches long,
bending in centre, and forming an eye.
The eye should be just large enough to
pass smoothly yet snugly on the rod.
I then drill a }-inch hole close to the
eye and rivet together. This done, I
drill through the flat parts near the
end, spread them, and rivet in place
the end of a small swivel link, shown
in the illustration. It should be suffi-

The American Blacksmith
BOLT HOLDING DEVICE.

ciently loose, however, to work to and
fro. Then I make a hook of 3-inch
square tool steel, forming an eye at
the end to engage the free end of the
swivel. I then have a good tool at a
very small cost.

A Handy Pair of Heading Tongs.

L. VAN DORIN.

The following description refers to
a pair of heading or bolt tongs which I
consider a very handy tool, and which
perhaps will be new to many of my
readers, as I have never seen the same
kind of tongs in any shop except where
the idea came from.

While the appended drawings explain

hot), as shown by dotted lines in Fig.
1, and also by the end view of the jaws
in Fig. 2. When the pieces are com-
pleted, rivet them together, and put a
ring on the jaws to hold them firmly
while drilling the holes. These must
be in the center of the opening in the
jaws, and the holes just the proper size
for the iron to be used. When the
iron is hot and placed in tongs and the
tongs clamped in a vise, the iron will
not slip in heading. Fig. 1 is a view
of the face side of the finished tongs.

Fig. 2

The American Blacksmith
HEADING TONGS.

It will be understood that the rabbet
in the tongs is for the vise jaws to fit
in when using the tongs, and prevents
them from slipping in the vise while
heading a bolt. I have used mine to
form countersunkheads, and can make
countersunkheads of carriage bolts
very quickly. I also find them handy
for many other purposes. To form
bolt heads with this toul requires no
upsetting of the iron.

Shop Leaks.

Stop the leaks, not in the roof, but
at the scrap heap. It is certainly sur-
prising to what an extent shop costs
may be reduced and profits increased
by a little attention to this detail.
The larger the shop and the more
hands employed, the more apt are such
leaks to escape attention. Leaksin the
pay roll oftentimes exist, but are gen-
erally much more difficult of detection.
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Opportunities for New Shops.

In connection with the business cor-
respondence of THE AMERICAN BLACK-
sMITH office a number of desirable
openings for new blacksmith shops at
different points have presented them-
selves and are referred to below. As
additional ones may arise from time to
time, they will be mentioned in these
columns. In many instances there are
sections of rapidly developing country,
especially in the South and West, where
no shops are to be found within a con-
venient distance. The need of a com-
petent gemeral ’smith is ofttimes so
great, that in addition to a desirable
field, a bonus is offered him by a com-
bination of parties who seek his services
and would constantly utilize them. The
inducement may be presented in the
form of a free site, homestead land,
equipment or a shop.

A good general blacksmith shop is
wanted at Aslishers, Wilkes County, N. C.
gorrespond with W. D. Woodruff for full

The town of Bangor, Walworth County,
8. D., is looking forward to having a new
blacksmith shop in the near future. Write
to Mr. M. A. Burns for particulars.

Mr. A. 8. Hudgins, at Willow, Gates
County, N. C., writes that there are no
blacksmith shops at this point, and that
one is very much needed. He will be
pleased to furnish further information.

Spokane, Custer County, 8. D., is a
mining camp, at which the works have
been shut down. They expect to resume
shortly, and a ’smith will be required.
J. O. Tyler will advise when. This field
has afforded an excellent opportunity
heretofore.

At Naples, Clark County, 8. D., a move-
ment is on foot to induce a blacksmith to
locate. Communicate with J. P. Conway.

A general blacksmith is wanted to open
a shop at Kurfees, Davie County, N. C.
Correspond with J. Lee Kurfees.

Trade Literature and Notes.

The following catalogues and other
trade literature have been received at
this office :

Indiana Foundry Co., Ltd., Indiana, Pa.
Illustrated catalogue of tuyere, swage
blocks, and other blacksmith supplies,
foundry hardware,stoves and plumbers’
castings.

QOleveland Twist Drill Co., Cleveland. O.
Ilustrated catalogue of their line of
twist drills, taps, reamers, etc.

The Schubert Bros. Gear Company, of
Oneida, N. Y., inform us that

ey now

have ready a new catalogue, illustrating
their full line of buggies. road y
surries, white wagons, and also their
line of for bike buggies, surries
and business wagons. e catalogue
is well worth obtaining, and may be
had on receipt of request.

S: W. Mackey, 26th St. and York Road,
Baltimore, Md.
Descriptive catalogue of Mackey’s Hoof
Expanders, clamps and spring plates.

The Geo, Burnham Co., Worcester, Mass.
An illustrated catalogue of hand and
power npr'ﬁl;t drills, clamp drills and
planer chucks.

Chas,MW. Percy, 200 Summer St., Boston,

ass.
Catalogue of Shipman Automatic steam
engines, one to eight horsepower, and
using kerosene for fuel.

The E. D. Clapp Mfg. Co., Auburn, N. Y.
Ilustrated catalogue and price list of
the extensive line of carriage forgings
made by this company.

Oa.ne(R'l-Otto Mfg. Co, Chicago Heights,

Well illustrated catalogue of forges

blowers, drills, screw p(l’g:es, eto. ’
P. H. &F. M. Roots Co , Connersville,Ind.

Illustrated catalogues of their rotary

positive pressure blowers and pumps.
Priestman & Co, 6530 Bourse Bldg.,

Philadelphia, Pa.
Catalogue of the Priestman Safety Oil
Engine.

TIMELY AND USEFUL INFORMATION

Will Be Found in the Books Listed Below,

The Art of Horseshoeing.
A Manual for Farriers.
By WILLIAM HUNTING. F.R.C.V.S,

A Hand-Book of Horseshoeing.

433 pp, 406 Illustrations.
With introducto
Dhysiology of the horse's foot.

Two Colored Plates.
chaplers on the anatomy and

Cloth Bound, Nearly 100 Illustrations. Price $1.00

Scientific Horseshoeing.
For Leveling and Balancing the Action and Gast of Horses;
Jor Remedying and Curing the different Diseases of the Foot.
By PROF. WILLIAM RUSSELL, (noxsEstor.
FIFTH EDITION. Improved and Enlarged.
Illustrations. Anatomical Plates.

Bound in Cloth.

By JNO. A. W, DOLLAR, M.R.C, V.S,
PRICE . ov e esees e $4.75

The Foot of the Horse.

By DAVID ROBERGE.
A well written book for remedying and curing the different
diseases of the foot whick are cause an
unbalanced foot bone.

PRACTICAL CARRIAGE AND WAGON PAINTING.

By M. C. HILLICK.

Profuscly Niustrated and bound
in Siik Library Cloth. Price.. $1.00

A treatise on the painting of Carviages, Wagons and Sleighs, embracing full and
explicit divections for executing all kinds of work, including Painting Factory
Work, Lettering. Scrolling, Ornamenting, Varnisking, Etc.

With many tested recipes and formulas.

THE PRACTICAL GAS ENGINEER.

By E. W. LONGANECKER, M. D,

Just out. Up-to-date. Neatly
bound in Cloth. Price ...... SI-OO

one successfully

A manual that tells what a gas or gasoline engine s, and how to handle
..... A plainly written work containing the practical
points needed by a purchaser or operator of a gas or gasoline engine.

THE ABOVE BOOKS ARE FOR SALE BY THE

AMERICAN BLACKSMITH COMPANY,

P. 0. DRAWER 974.

BUFFALO,

N. Y,
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A Modern Practical School of
Electricity, Mechanical Engineer-
ing, Business, Shorthand, Type-
writing.

‘Weymouth, Mass. :

The Buffalo Commercial and Electro-Mechanical [nstitute.

FOUNDED i897.

We Place our Graduates in Good Positions :

$1,500 PER YEAR is a good salary for a young man just starting in life.
students have already reached this figure, and are in line for further promotion. Mr. E. A. Brodie writes from
“T am with the Fore River Engine Co., designing engines for the U. S. Government, at a
salary of $150 per month.”” This is only one instance. We have many graduates who have secured responsible
positions through our influence. We shall be glad to have you call upon or correspond with our graduate
students, and will send a further list on application.

For full information address W. M, WOOD, President, 329 Broadway, Buffalo, N. Y.

e

ALSO

Courses in English, College Preparatory,
Civil Service Preparatory, Oratory and
Physical Cuiture. Students may enter
at any time. :

Several of our Engineering

Peace’s Spoke Tenoning Machine.

OVER 5,000 IN USE.

Paddock-Hawley Iron Co.
LOUIS, MO.
HARDWARE,

WAGON and
CARRIAGE
MATERIAL,

BLACKSMITH
TOOLS.

No. 6B Three=-Spring Gear

‘We manufacture fifty different styles of
gears, and a full line of buggies, sur-
ries and wagons in the white.

_ SHUBERT BROS. GEAR CO0.

ONEIDA, N. Y.

LEATHER APRONS
For the Jobbing Trade

Samples of leather and
prices on application.

The Hull Brothers Co,

DANBURY, CoNnN.

The Self-Oiling Steel Tubular Axles

Make the Lightest Dratt and the Strongest Wagon.
rite us for proof of this.

NATIONAL TUBULAR AXLE CO.
EMIGSVILLE, YORK CO., PA.

HONEST DEALINGS.

Before an advertisement
is accepted, careful inquiry is
made concerning the stand-
ing of the house signing it.
Our readers are our friends
and their interests will be
protected. As a constant
example of our good faith in
American Blacksmith adver-
tisers, we will make good to
subscribers loss sustained
from any who prove delib-
erate swindlers. We must
be notified within a month
of the transaction giving rise
to complaint. This does not
mean that we will concern
ourselves with the settlement
of petty misunderstandings
between subscribers and
advertisers, nor will we be
responsible for the losses of
honorable bankrupts.
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Schodorf’s Acme Shoeing Rack

A practical device for shoeing bad and unruly
horses. It swings entirely out of the way when
not in use. It isa life and labor-saving device,
and should be in every shop where horses are
shod. Sold complete or in Shop Rights, with
directions.

James Leighton, of Silvan Grove, Kansas, on
Sept. 16, 1901, wrote as follows: ‘I purchased
one of your shoeing racks, through Burgess
Frazer, of 8t. Joseph, Mo., and have just set it up
and shod one of the meanest mules in it, yester-
da{ that there is in the State of Kansas, and it
held him so tight he could do nothing but squeal.
I consider it all right,

For sale by nearly all the principal hardware
firms in the %Veat. or by P P

A. C. SCHODORF, 70-72 Levee St., Columbus, 0.

WANTED AND FOR SALE.

Under this head will be inserted want and for
sale advertisements, sttuations and help wanted,
articles for sale, new or second-hand, and busi-
ness opportunities. The uniform rate for this
service is twenty-five cents a line. No insertions
?{aleu than two lines accepted. For sums less

n One Dollar stamps will be taken, but amounts
of One Dollar or over should be sent by P. O.
Money Order or Express Order. Al answers lo
advertisements received at this office will be care-
JSully forwarded to their proper destination.

FOR SALE.—Large Horseshoeing, Jobbing
and Carriage Building Shops, with good trade.
Unsurpass location in a prosperous town.
An excellent opening; cheap. Cause, sickness,

Address, ELI CASSEL, Norristown, Pa.

A GOOD OPPORTUNITY—To acquire an
axtensive Horseshoeing business at a moderate

gure
Address, MRS. ROBERT SMITH. Grand Ledge Mich.

WANTED —A competent Blacksmish familiar
with Farm Wagon building; a young man pre-
ferred., one who is capable of baking foremanshi
of shop and who can also design. Address witl
references, full particulars and past experience,

“A,” care of American Blacksmith.

FOR SALE.—] offer for immediate purchase
the following machines at the cash prices noted:

One Power Blower for Blacksmith Forges,
12-inch outlet, suitable for 25 forges of ordinar
gize. In first-class condition, use% but little, 828v

One 2-Horse Power Condensingulzwne. with
Boiler, Willard & Company make, less than
Ohe year, $125.

One special Heating furnace of large size, di-
mensions on application, $75. .

“ A, E.” care of American Blacksmith.

THE FARRIER’S FORGE.

Reproduction of a Famous Painting,

THE FARRIER'S FORGE.

T large expense we have prepared especially for American Blacksmith

patrons a handsome reproduction of Mr. George Morland’s masterpiece,

‘ The Farrier’s Forge.”’ The original is a famous oil painting, and our

plates are made directly from an artist’s proof engraving by Mr. Thomas G.

Appleton. The size we furnish is 9 x 12 inches, and the printing is done on
100. 1b. superior quality of paper, suitable for framing.

The original of this famous oil painting has been exhibited in the principal salons
and art galleries of Europe and America, everywhere creating wide attention
and appreciation. It stands very high among art critics, many of whom have
pronounced it to be this painter’s best work. A copy of our reproduction, of
the size above stated, carefully and substantially rolled to protect it from dam-
age, will be sent free to any person sending us one new yearly subscriber to The
American Blacksmith, Remit by P. O. Money order, Express order, or New
York Draft. '

If you will send us a list of the names of blacksmiths whose subscription you
intend trying to obtain, we will mail them in advance a sample copy of the paper
for their examination. Let us have your assistance in extending the influence
of The American Blacksmith. You can do your fellow craftsmen a real service
by affording them the opportunity of becoming acquainted with the journal.

Another offer. If you will take the trouble to prepare carefully a complete
list of the smiths, the wheelwrights and the carriage builders in your town,
with their addresses, we will likewise send you a copy of the engraving as above.
We want the name of everyone of these craftsmen which it is possible to get,
no matter whether in business for themselves or employed in other shops, large
or small. In other words, we want them all, the general blacksmith, the horse-
shoer, the machine blacksmith, the wheelwright and the ship smith.

The picture which you can thus obtain will be found a most artistic sample of
the engraver’s art, and one well worth possessing.

ADDRESS

AMERICAN BLACKSMITH COMPANY,

P, O. DRAWER 974, BUFFALO, N. Y.
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Buftalo Blacksmith Tools

o Punch *“The World's Standard.”
utter.
Buffalo Portable Forges, with Tuyere.
' Buffalo Stationary Forges,
. Buffalo Hand Blowers,
Buffalo Power Blowers,
Buffalo Blacksmith Drllis,
Buffalo Punches, Shears
Bullalc;onrl;:-lumllh :

“TM old ﬁelllble.” . Gnd Bar Cu“ers.

BUFFALO PORTABLE FORGES ARE KNOWN
THE WORLD OVER.

Buffalo Forse Company

BUFFALO, N. Y.

Buffalo Drill with
Automatic Feed.

SAVES TIME, HORSE AND MONEY.

Sutton Tuyere | n. oo Self, Cleaning, Perfoct

This Tuyere is made of the

best Dunbar pig metal, and 4 H

has the fire bowl cast with LUbncamg Ax‘le'

it. The fire cannot ) ) Maasfactured I Pittsburg, Pa.
and keeps clean and bright. .

It will pay for itself in the M
SAVING OF COAL.
- Illustration shows method of oiling axle. Takes but half a minute to
grease four spindles, and you never have to remove wheel or nut. A
Sead for descriptive circular child can do it. Makes oiling a pleasure and saves yourspindles. Vehicles
and price. sell faster when equipped with axle.

‘We want agents in every county and state.
FOR PRICES AND INFORMATION, ADDRESS

INDIANA FOUNDRY CO., Ltd., INDIANA, PA. | B. F. KEITH CO., WILMINGTON, N. C.

FIRST MADE IN AMERICA.

PATTERNS Received Gold Medal, Highest Award for

Regular Blacksmith THE C E LE BRATE D Anvils at Omaha Exposition, 1898.

Farriers’ .

el B UD D E N AN "mght

Plow Makers'

s ' 1N ANVILS

Saw Makers*

Instrument Maxers’ }

2{':"‘ '"g‘.:. xe né.k: r very Genune ‘ Hay-Budden ™ Anvil is made of the best American

Wrought Iron and faced with best Crucible Cast Steel, Every Gen-

WE Make To WEIGHTS FROM 10 TO 800 LBS. uine ‘‘ Hay-Budden ” Anvil is made by the latest improved methods.

Order

= - v EXPERIENCE hes
ANVILS |, fULLY WARRANTED.—Weo warrant all * Hay-Budden " anvis] OVER 60.000 IN USE.

to be free from flaws, and to have faces hard and true, “ v oa oved their worth
i H 4 '] and demonstrated that “Hay-Budden’ Anvils are Superior in
of any Special and will replace without extra cost, any that prove otherwise. Quality, Form and Finish to any on the Market.
Dimensions or ...,

Shape. Descriptive Circular. “AY'BUDDEN MFﬁ. co.. 254'278 N°¢ ﬂenl‘y St.. BMklyn' N- Y-
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Horseshoeing, Repair Work,
and Carriage Building.
PRIZE ARTICLE CONTESTS.

What Do You Know That Will ln(erest Our Readers?

N order to stimulate interest among the great number of black-
smiths, wheelwrights and other artisans, whose experience and
practical knowledge of many special points connected with their

trade will enable them to contribute to our columns articles of no
small value to their brother craftsmen, we have decided to offer a
series of priges for articles upon three different subjects as suggested
below.

The prizes will be nine in number, distributed for articles upon
three different subjects.

These will be ‘“ Blacksmith Repair Work,” ‘Horseshoeing,” and
¢ Carriage or Wagon Building.” For the first, second and third best
contributions under each head we will award prizes of $15, 10, and
86 respectively. We have made the first of the three topics pur-
posely broad, so as to admit blacksmiths of all classes without refer-
ence to the character of their work. In order to enter for these prizges,
articles must not be less, we have decided, than two hundred and fifty
words in length. They may deal with any phase of their subject and
will be judged solely upon their merits, the principal factor determin-
ing the choice of the best article being its value to our readers. Wher-
ever practicable, articles should be illustrated by photographs, blue
prints, or rough pencil sketches, so as to render the reading matter
clearer and more interesting.

The prige contest will be subject to certain conditions, as follows:

First. No person will be awarded more than one prize, though he
may increase his chance of success by making as many contributions
a8 desired, in any or all of the classes mentioned above.

S8econd. Contestants for these prizes must be subscribers to THE
AMERICAN BLACKSMITH.

Third. We reserve the right to publish any articles thus submitted,
awarding honorable mention to such of those contributors who may
fail to secure a cash prige.

Contestants for any one of these prizes should bear in mind the
essential point of making their matter interesting to the craft. This is
best accomplished by relying upon personal experience, selecting as a
subject some novel or valuable point which has come under their own
observation. Write clearly upon one side of the paper only, and mark
all articles in competition, ‘Prize Contest—Repair Work,” ‘ Prige
Contest—Horseshoeing,” ‘“Prize Contest— Carriage Building,” as the
case may be. In order to insure impartial treatment at the hands of
the judges, the article should be accompanied by a sealed envelope
containing within the name and address of the contributor, and bear-
ing on the outside some fictitious name, which is likewise to be signed
to the article itself.

Our friends should remember that competition for these prizes does
not require any practice or special faculty for writing, but that an
article will be judged more by the real value of the matter which it
contains than the language in which it is presented. Hence, if one has
some good point to describe, he should feel no hesitation in writing
about it, for it is our part of the work to put such matter into shape
for publishing. The very best articles are those by the every-day
smith or artisan, who tells of something that he has seen or done
right in his own shop.

Address all communications to the Editor.

The American Blacksmith,

DRAWER 974, BUFFALO, N. Y.




A New Clipplng

LEFT HAND AS WELL AS THE RIGHT

UNLIKE ANY OTHER MACHINE MADE, IT CAN BE

TURNED WITH THE
YOU CAN CLIP ALL DAY WITH THIS WITHOUT TIRING

Made by CHICAGO FLEXIBLE SHAFT CO.
LONDON OFFICE : 6 Denman Street, London, S. E.

We make more clipping machines than all others combined.

NEW YORK OFFICE. 97 Chambers Street.
8end for beawliful new catalogur.

La Salle Avenue and Ontario Street, CHICAGO, ILL.

m

Saves Time, Horse and Money.

The Council

Self-Cleaning,
Perfect Lubricating
Manufactured in

AXIeO | Pittsburg, Pa.

Illustration shows method of oilingaxle. Takes
but balf a minute to grease four spindles, and
you never have to remove wheel or nut. A child
can do it. Makes oiling a pleasure and saves
your spindles. Vehiclessell faster when equipped

with this axle
mv::. want first-class agents in every county and

For Prices and Information,
Address

B. F. Keith Co.

Wilmington, N. C.

The Self-Oiling Steel Tubular Axles

S —— )

Make the Lightest Draft and the Strongest Wagon.
rite us for proof of this.

NATIONAL TUBULAR AXLE CO.

EMIGSVILLE, YORK CO., PA.

ESTABLISHED 1824.

A. CUTLER & SON
Office Furniture

507-509 Washington St., BUFFALO, N. Y.

THE 2%2H.Pp. WEBER
GASOLINE ENGINE

SIMPLE, ECONOMICAL AND DURABLE IN Weight, 660 Pounds

OPERATION, AND LOW IN PRICE.

BLACKSMITH WORK.

To BLACKSMITHS: If you are thinkin
E)wer in éour ahoBJet me say to you, BU
. P. ENGINE!

CUNRNINGHAM, KAN,, Selzt. 18, 1901.
o

WhBiH 255

Floor Space, 24x6
lnehcz. » 24150

Speed, 376 Rev.
per Minute.

Pulley, 8x6
Inches.

n't be afraid about the power—it has
all you want to run_anything in a blacksmith shop, with

power to spare. 1
engine for Ki.he ears, bu
P. Weber, and

hammer, emery grinder, drill, bolt cutter, s;

machine, wood lathe, iron latl;he, and expect to

saw machines, all up-to-date tools. I say a
BE AFRAID OF 2% WgBERl

run my shop with a 4 H. P. steam

t I recently changed to the 21§ H.
d it has plenty of power. Iruna power Coa
ke tennoning

ut in two
n, DON'T v

EORGE G. SIMONSON.

HOMESTEAD, Iowa, June 24, 1901.

e Rg

Gentlemen :—It is the simplest engine I have ever seen. i o
CLAUS OTTE.

LADROA, Iowa, Oct. 22, 1001.
Gentlemen :—Your 2 H P. Engine is pulling an eme
rip saw, and {t
seems to have plenty of power to pull them all.
H. H. YORK.
AUBURN, MAINE, Oct. 16, 1901.
Gentlemen :—The 2}(13. P. engine I set up in my shop
ut the test of 214 brake horse-
I gnd measure. I run a ri
nes, blower, upright drill,
d grindstone, and the
A.J. DYER.

and buffer, a short jointer and a 12-inc

and it runs all right.
power to it and found
saw, buzz saw, two emery s
screw cutting lathe, speed lathe an
engine does my work all right.

OTHER SIZES FROM 4 TO 100 H. P.

of two years.

CARRIAGE TOPS

AND TRIMKINGS.

The BEST you can

buy for the money.

Send for catalogue

and discounts.

BUPPAI.O CARRI
TOP CO.. 58 an

Carroll St., Buftalo, .....

THE cat shows our 23 H. P Weber Engine, mounted on suitable
skid foundation complete with—

GUARANTEE.— We will replace, F. O. B.
Factory, any part or parts unduly worn or
defective, free of all charges, for a period
We guarantee the engine to
tuily develop 2}¢ Actual Horse Power.
Your Money Back, If it Falls to Meet our Guarantee.

Water Tank,

Qasoline Tank,

Water and (Gasoline Pipes,
Bunsen Burner Igniter,
Starting Lever,
Wrenches, Oilers, Etc.

WEBER GAS AND GASOLINE ENGINE CO.

One-half per cent. discount, if you mention THE AMERICAN BLACKSMITH.

P. 0. BOX V-1114, KANSAS CITY, MO.
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Sghc;do;fs gAcme Shoeing Rack

A practical device for shoeing bad and unruly
horses. It lwtngs entirely out or the way when
not in use, It isa life and laborsaving device,
and should be in every shop where horses are
shod. Sold complete or in Shop Rights, with
directions.

James hton, of Silvan Grove, Kansas, on
Sept. 16, 1901, wrote as follows: *I purchased
one of your shoeing racks, through Burgess
Frazer, of 8t. Joseph, Mo., and have just set it up

" and shod one of the meanest mules in it, yester-
da{ that there is in the State of Kansas, and it
held him so tiflht he could do nothing but squeal.
1 consider it all right.

For sale by nearly all the principal hardware
firms in the West, or by

ite for cata~

gine Co.

[N ——— . N . O

Sutton Tuyere

This Tuyere is made of the best Dunbar pig
metal, and has the fire bowl cast with it. The
fire cannot spread and keeps clean and bright.
It will pay for iteelf in the SAVING OF COAL.

Send for descriptive circular and price.
ADDRESS

INDIANA FOUNDRY CO., Ltd.
INDIANA, PA.
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A Great Exposition in
Retrospect.

By the time this number reaches its
readers, the Pan-American Exposition,
of 1901, at Buffalo, N. Y., will have
closed its gates, and taken its place
among the records of the dawning cen-
tury.

To attempt a comprehensive review
of the Exposition, as has been aptly
said, would mean to consider the his-
tory of the world in general and the
development of this country in partic-
ular. All countries, all climes, all
ages contributed to this transitory
hoard, but as might be expected the
achievements of this country in the
last decade stood out most prominently.
The great lesson of progress in science,
industry and commerce was here easily
to be learned, while to him who would
contemplate art or humanity, the Expo-
gition was not without its charms.

In many respects, it is to be regret-
ted, the ‘‘Pan-American’’ was unfortu-
nate. Weather was scarcely ever
more unpropitious. The crowds, by
every right expected, were destined
never to be entertained, and financial
stricture was inevitable. Finally came
the lamentable tragedy, not only to
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mock and mar the very being of the
City of Light in the midst of its hom-
age to the Nation’s Chief, but to over-
spread the whole land with deepest
mourning. .

In itself the ‘‘Pan-American’’ was a
great fair in small compass. In scope
and in general arrangement it was

all and more than could be desired.

Regarded as an exposition of Western
Hemisphere civilization, the enterprise
must be pronounced a great success.
A few weak points might have been
detected in the general scheme, it is
true, where the ‘‘All-American’’ idea
would seem to have been in a measure
overlooked, but to the credit of all
exhibitors it will undoubtedly redound.
Almost every line of American industry
was strongly represented, effective in
quality of representation if not numer-
ically.

‘‘Expositions are the timekeepers of
progress’’ said our late President.
Since the pinnacles of the ‘ White City”’
rose and fell, science has given us the
Roentgen Ray and wireless telegraphy.
Trans-oceanic telephony has but re-
cently been made possible, and it would
seem now as if the perfected long-
distance telephone will before many
years displace as a cumbersome mode
of communication the once famed
‘“‘lightning’’ telegraph. At the Buffalo
Exposition was to be seen the first dis-
play of the new electric light, the
Nernst lamp, doubly as efficient and
superior in many other ways to the
present incandescent lamp. A cata-
logue of the other though lesser won-
ders exhibited cannot be attempted
here.

From the standpoint of art and archi-
tecture, the beautiful and the sublime,
the Exposition was pre-eminently and
grandly a success. Adornment played
a prominent part in the scheme. Sculp-
ture in profusion, gushing waters,
picturesque bits of green, the harmony
of coloring everywhere, the charming
vistas here and grand ensembles there,
these forbid adequate portrayal and
require to be seen to be appreciated.

NUMBER 2

And how frequently was voiced the
regret that this fairy creation of
mingled beauty and grandeur should be
of so fleeting a nature! When in the
deepening twilight of a-summer’s even-
ing myriads of tiny sparks outlining
every wall and tower gradually and
mysteriously grew in brightness till
the marvelous ‘‘City of Light’’ burst
forth in all its soft brilliancy, then did
inspiration stand close by our side.
And what an object lesson when we
recall that Niagara’s mighty cataract
a score or more miles away was im-
pressed by man to furnish this surpass-
ing radiance and under such complete
control as to wax and wane at his com-
mand. Though conceived and executed
upon a scale never before attempted in
the history of electric lighting, the illu-
mination was not the only attraction of
the evening hours. The Exposition
was an indulgent host, and few there
were who could not at all times find
something of fascination, be their tem-
perament what it might. = Many will
be the pleasant recollections carried
away, to outlast by far the scenes
which gave them rise.

As to the ultimate result of the
Pan-American Exposition, or of any
Exposition for that matter, it would be
hard to say. A bent toward closer
commercial relations among all Amer-
ican nations, a broader knowledge on
the part of the individuals, uplifted
ideas for a few and much enjoyment
for many, and its mission is accom-
plished.

Announcement of Special Con-
tributions on New Topics.

Beginning with the initial number of
THE AMERICAN BLACKSMITH, October,
and continuing in the present issue,
are four series of articles by eminent
authorities upon subjects of trade inter-
est. The second paper of Mr. E. C.
Perrin’s treatise on ‘‘Horseshoeing’’
here appears and future numbers
will contain further installments of
this comprehensive series. Mr. M.
C. Hillick continues his treatment

A
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ment of the subject of ‘‘Carriage Re-
painting”’ and succeeding issues will
contain further topics of interest from
the pen of this well-known contributor.
The talks on ‘“Wheels and Axles’’ writ-
ten under the initials ‘“D. W. M.’
will continue in several numbers to
come, and must continue to prove of
more than passing interest to the trade,
judging from our readers’ comments.
The veterinary column will continue to
be ably cared for by Dr. E. M. Michener,
V. M. D.

The Editors beg here to make an-
nouncement of two further series of
articles which will undoubtedly be of
absorbing interest to smiths of all
kinds. The first, conducted by Mr.
John L. Bacon, Instructor in Forge
Practice at Lewis Institute,
Chicago, is to consist, in the
first place, of a series of monthly
articles upon the fundamental
principles of forging, the whys
and wherefores of the black-
smith shop. As an indication
of the scope of this series, it
may be said that it will treat of
such topics as the care and kinds
of smith fires, hints on heating,
calculation of stock, drawing,
upsetting, forming, scarfing,
welding, treatment of steels,
the fundamentals of hardening
and tempering, or in other
words a detailed consideration
of the various operations of the
smith shop. . As an additional
feature, readers will be encour-
aged to ask questions upon any
obscure points, and these ques-
tions with answers by the author
will be printed if possible in the
issue following the article giv-
ing rise to the question. Such
a course should proove a novel
and valuable addition to these columns.

The second series of articles, as
mentioned, is to be written for THE
AMERICAN BLACKSMITH by Mr. William
C. Stimpson, Instructor in Forging at
the Pratt Institute, of Brooklyn, N.Y.
It will take up the subject of the
elements of decorative design in forge
work, and will lead from a considera-
tion of the underlying principles of
such work to examples of forging com-
plete pieces of ornamental iron work.
Illustrations showing the various steps
will be presented. The subject of
artistic wrought metal work is a broad
and important one, and such a series as
outlined above would be a valuable
contribution to the literature of the
trade, coming as it does from an expert

in that line. A knowledge of the ele-
ments of such work is of value to every
smith, almost without exception.

These two series are promised to
start with the December issue.

Ornaments in Hammered Iron.

There is in this country a large and
ever-growing field for ornamental iron
work of diverse character. Many
firms are making a specialty of ham-
mered leaf and art iron work of all
descriptions, including, among other
things, elevator cages and enclosures,
fences, balusters, gates, office railings,
rood screens and decorative work for
architectural uses. There is seemingly
no limit to the uses for which work of
this character may be appropriately

° GROTESQUE ANIMAL IN HAMMERED IRON.

put, subserving at once the artistic,
architectural and constructional ends
in view.

Engravings of some specimens of
this class of work are shown herewith.
The first figure is one of a pair of gro-
tesque animals erected on the parapets
of the grand staircase in the City and
Municipal Buildings, Toronto, Canada.
The body of the figure is of cast iron,
and the balance executed in hammered
iron. They were made by the orna-
mental iron department of the Canada
Foundry Company, Limited, Toronto,
Ontario, to whom we are indebted for
the illustrations, and were from the
designs of Architect E. J. Lennox,
also the designer of the Municipal
buildings themselves.

The larger engraving illustrates a
grand stairway which is duplicated
throughout these same buildings
eighteen times. The structural work
is of steel, and perforated risers sup-
port the marble treads, leading to land-
ings finished in mosaic. The hand
railing, about 700 feet in length in all,
is made in hammered leaf work.

A Veteran’s Views.
Editor of the American Blacksmith :

I am glad to see that our trade is to
be better represented by the press.
Now in order to make such an under-
taking really useful to the class whose
interests it represents, it will need the
hearty co-operation of its patrons.

The trade today is not what it was

twenty-five or thirty years ago,
in many respects, that is. The
blacksmiths of today are called
on to' do work which was un-
known at that time and is of a
nature that too often severely
tests the ingenuity of the gen-
eral blacksmith. The many
different jobs brought to him
require a variety of modern
tools, the use of which enables
the workman to turn out his
work with greater neatness and
accuracy. It also enables him
to undertake work that could
not be done with the old-fash-
ioned tools. Iwill just mention
a few indispensable tools, and
to them can be added a great
many more, though not every
one is in a position to get them
all at once. Every smith should
have a good tire upsetter cap-
able of upsetting wide tires,
a set of solid die screw plates,
a hack saw, a set of fluted ream-
ers,an assortment of twist brace
drills, a hand vise, an assortment of
monkey and other wrenches, different
files, a fair stock of bolts and rivets,
several sizes of stove bolts, etcetera.
In horseshoeing he will need a foot rest,
a pair of hoof shears and a clincher.
With these tools, in addition to the usual
tools found in the blacksmith shop,
many difficult jobs can be undertaken.

Right here let me say, never refuse
to undertake a job if it can possibly be
done. Your customer will not always
believe you if you say this or that can’t
be done. He may take it to some
rival smith who by making a special
effort will soon gain the reputation of
being the better mechanic. After an
experience of forty years in the
trade 1 think 1 know whereof I speak.
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You should also try to learn to work
and temper steel and to have some
" knowledge of brazing. That will serve
you many times where welding is
impracticable. Even a soldering iron
and a knowledge of how to use it will
be of much benefit in many cases.

The last point which I wish to bring
out is that when you have done some
difficult job, make it known through
the columns of THE AMERICAN BLACK-
SMITH, and tell the way, you did it.
It may be that some one knows a bet-
ter way. You will find that there
are some things to learn for all of us,
and all will be benefited and enabled
to do many things that would have
otherwise proved puzzling.

VETERAN.

Elihu Burritt, “The Learned

Blacksmith.”
C. A. BLESSING.

Elihu Burritt, the youngest child in
a family numbering ten children, was
born on December 8th, 1810, in the
old-fashioned village of New Britain,
Connecticut. His father was a New
England farmer-mechanic who, during
the winter months and on rainy days,
used the shoemaker’s awl and hammer,
and in summer with plow, hoe and
sickle tilled the soil.

Little is known of the history of
Elihu’s early school days beyond the
fact that they were few in numbers.
As was the custom in those days, Elihu
was brought up to know the trade of
his father, and it was by this means
that he was able to help support the
family when his father died in 1828.
When he was sixteen years old, he
apprenticed himself to the villageblack-
smith of New Britain. He applied
himself diligently and happily, and soon
received a compensation of sixteen
dollars per month and board. Here he
labored for the next five years, saving
most of the money he received, so that
at the age of twenty-one he was able
to attend the boarding school of his
brother to repair the loss of a winter’s
schooling, lost in his sixteenth year
because of the illness of his father.
He was an apt pupil. with an earnest
desire for learning, sharpened by the
thought that the loss of a day at the
anvil was the loss of a dollar. Mathe-
matics was his favorite study. He was
well prepared for the work he had
undertaken, because he had used his
time while blowing the bellows in
solving problems in mental arithmetic.
These problems, though simple at first,
gradually became more difficult until

he could solve the hardest problems
while heating the iron in his massive
old forge. Not allowing himself to
make a mark with charcoal or chalk,
he carried the results home to his
brother to be verified. It was no doubt
his success at this that induced him to
give up three months’ work at the age
of twenty-one, to devote his time
almost entirely to mathematics.

At the close of the term, he returned
to the blacksmith shop, and struggled
to do double labor, in order to make
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He not only found time to do his work
better, but he kept his forge and tools
neater and in better order than the
other men of the shop. A portion of
each night he spent in study. His love

for the languages gradually increased,

until he resolved to risk another three
months in study. He therefore went
to New Haven, believing the very
atmosphere around Yale College would
asgist him. The winter was spent in
studying the languages, and he then
returned to his old place at the forge.

HAMMERED TRON WORK, GRAND STATRWAY, MUNICIPCAL BUILDING, TORONTO.

up the time lost in study. He now
found it more convenient to pursue the
study of different languages, for he
was able to get a small Greek grammar
in his hat when at work. His earnest
manner soon caused his neighbor smiths
to respect him and not laugh, as no
doubt they did at first, when Elihu with
his big, black, honest hand took the
book from his hat while with the other
he tugged at the bellows.

The work accomplished during this
period of his life was very remarkable.

The change to close application to
study from hard manual labor was
followed by bad health, and at the wish
of his relatives he decided to start in
a new business in his native village.
Unfortunately he set up a grocery and
provision store just before the great
commercial crisis of 1837, which swept
the whole country. Burritt was in-
volved in the general failure. I say
this was unfortunate, and it was. Yet
without this, the name of Elihu Burritt
would not be known to history. He
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walked to Boston where he hoped to
find employment at the forge. He
failed. He then turned his steps to
Worchester, where his every wish was
gratified. He found employment at

the forge and access to the large library .

of the Antiquarian Society. He now
divided his time between the forge and
library, but when business was slack at
the forge he spent the greater part of
the day at the library. The zeal with
which he worked and pursued his
studies while here can best be shown
by his private diary. Let us see how
he spent his time in 1837.

Monday, June 18th. Headache; 40
pages Eulbries Theory of the Earth;
64 pages French. 11 hours forging.

June 19th. 60 lines Hebrew; 30
pages French; 10 pages Eulbries
Theory of the Earth ; 8 lines of Syriac;
10lines Danish ; 10 of Bohemian ; 9 lines
Polish; 15 Names of Stars. 10 hours
forging.

June 20th. 25 lines Hebrew; 8 of
Syriac; 11 hours forging.

June 21st. 55 lines Hebrew; 8 of
Syriac; 11 hours forging.

June 22d. Un-well; 12 hours
forging.

June 23d. Lesson for Bible Class.

About this time people began to
speak of him as ‘‘The Learned Black-
smith,’’ and during the winter months
of 1841 he was often invited to appear
before the public to lecture. His
lecture, ‘‘Application and Genius,”’
urged that there was no such thing as
genius, but that all attainments were
the result of persistent will and ap-
plication. The arguments he used
were all from his own experience. He
delivered his lectures about sixty times
during this lecture season, and the
next, and each summer returned to
labor at the forge. Here he found
time during the summer of 1842 to
write a new lecture for the following
winter. He was invited by the Babtist
Society of Boston, to deliver an address
in the famous Tremont Theatre, where-
the learned blacksmith made his first
appearance on the stage of a theatre
with a new Jecture ‘‘Peace.”” Among
those present in the large attendance
were Worchester and Ladd. At the
close of the lecture they expressed
much satisfaction with the views
presented and were glad to welcome a
new and unexpected co-worker to their
ranks. Burritt devoted himself to the
cause of peace for the next thirty
years, during which time he lectured
throughout the United States and
England. He was a member of the

‘‘Peace Congresses’’ that met at Brus-
sels in Sept., 1848; at Paris in 1849;
at Frankfort in Oct., 1850, and at Man-
chester in 1852.

After hearing one of his lectures,
Nathaniel P. Rogers wrote thus: ‘‘He
stood and delivered himself in a
simplicity and earnestness of attitude
and gesture belonging to his manly and
now honored and distinguished trade.
I admired the touch of rusticity in his
accent, amid his truly splendid diction,
which betokened, as well as the vein of
solid sense that ran entirely through
his speech, that he had not been
educated at the college. I thought of
plowman Burns, as I listened to black-
smith Burritt. Oh! what a dignity and
beauty labor imparts to learning.”’

Many people thought Mr. Burritt
endowed with special gifts, but he thus
wrote of himself: ‘‘All that I have
accomplished or expect or hope to
accomplish has been, and will be, by
that plodding, patient, persevering pro-
cess of accretion which builds the
ant-heap, particle by particle, thought
by thought, fact by fact. If I was
ever actuated by ambition its bright-
est, highest and warmest aspirations
reached no further than the hope to
set before the young men of my country
an example in employing those invalu-
able fragments of time called ‘Odd
Moments.’ ”’

An Enterprising Smith and a
Curious Customer.
Editor American Blacksmith:

I have not much to say in regard to horse-
shoeing, but I have some very curiouns cus-
tomers. One in particular does not agree
with my theory of shoeing. He wanted
me to shoe his horse, and pare the foot so
that the frog would project below the
shoe, and touch the ground. He olaimed
the horse should travel on the frog of the
foot, as that was where the spring of the
foot was, and he would not have a bar
shoe on, either. He said the frog should
touch the ground, but I would not shoe
the horse that way for him, and so he left
me for good, saying I did not know any-
thing about shoeing. I have taken it for
granted because he said so, and I will not
say anything about shoeing.

I do not run a shoeing shop altogether.
1 do all kinds of repairing, and new work
as well. I have an engine in my shop and
with it run a band saw, a buzz-planer, a
turning lathe and an emery wheel, a drill
and a grindstone. I intend to putin more
machinery in a short time. It isa good
thing for any blacksmith to have a small
engine in his shop. I would not be without
it since I have found the value of it ; it takes
a great deal of the hard work off a man.

I am very glad to hear that you have
started to publish another book for the
good of the blacksmiths, for I think it a
grand thing. I will take a dozen such
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journals if I can get them, for they are the

finest thing ever printed in the interest of

blacksmiths and wheelwrights. -
‘W. D. OLIVER.

This letter from a correspondent is
interesting in that it displays a spirit
on several points greatly to be com-
mended. In the first place, we have
here a smith who prefers to lose trade
rather than shoe a horse in a way which
he deems improper. Much suffering
of harses from ill-shod feet could be
avoided if shoers would refuse to allow
the ideas of those unskilled in the art
to prevail against their own better
judgment as to how a shoe should be
fitted. This fact Mr. Oliver ‘evidently
appreciated.

The next point of interest in the
letter is the progressive spirit shown
by this subscriber in fitting up his
shop with power, and his intention *‘to
put in more machinery in a short
time.”” This example is well worth
pondering upon.

Finally the correspondent takes a
very broad view of the subject of black-
smithing literature, and it is needless
to add that THE AMERICAN BLACKSMITH
entirely coincides with his opinion. It
is an encouraging sign of better con-
ditions among the craft to hear such
expressions. The journals for the
smith cannot be too numerous, or
rather, they cannot be too good. Few
are the ways open for most mechanics
to learn and increase their store of
useful knowledge. A man may see
new devices or improved processes, or
a man may be told of them, but how
seldom does the opportunity come for
the general blacksmith in his daily
routine, to go out of the narrow con-
fines of his own shop or to converse

"with men of new ideas or advanced

knowledge. How else then is he to
enlarge his fund of information but by
reading? In what easier way can one
keep abreast of the times than by de-
voting his spare moments to reading
from the live acientific and trade papers
of the day? Such journals acquaint
the progressive artisan with the best
thoughts of the times, and enable him
to profit by the interchange of opinions
among men of ideas throughout his
craft world, and that too without
moving outside his own doors. He
can in this way visit other shops, as it
were, watch various ways of doing
work, and even converse with other
workmen, for THE AMERICAN BLACK-
SMITH will always encourage questions
from readers upon any points in its
columns. THE EDITORS.
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Forge Shop Work at the Ohio
. State University.

CHAS. P. CROWE,
Of the Industrial Arts Department.

‘“The Cultured Mind.”’
““The Skillful Hand.”’

This motto is engraved over the door
of Hayes Hall, on the university campus
at Columbus.

The building fronts the south, and
bears the name of that honored Ohio
statesman, Rutherford B. Hayes, who
gave the last years of his life to the
cause of education, and was one of the

mind giving decision to the character
are developed by the prompt action
necessary to produce good work with
hot metal. The accurate movements
of mind and body required to make a
good forging or successful weld, must
aid in the training needed for good
engineers.

The course of work, or number of
pieces required is not such as would be
given in a trade school, no attempt
being made to make blacksmiths of the
students, and though many secrets of
the art are revealed, they are those

details and particular instruction con-
cerning each tool being given when the
work to be done requires its use.
After several weeks spent on light
and simple exercises, in which cut-
ting, bending, breaking, up-setting and
drawing, are practiced with the view
to bring the stubborn metal to a form
shown on a blue print, the student has
formed original ideas as to the treat-
ment necessary to bring the various
grades of iron into shape, and has
acquired sufficient skill with the ham-
mer, that king of tools without which

FORGE SHOP INTERIOR, OHIO S8TATE UNIVERSITY.

American pioneers in the cause of
manual training and among the first to
recognize its value to science and the
industrial world.

In the forge room, a partial view of
which is shown in the first engraving,
and which occupies the northwest wing
of the building, the young men in the
engineering college of the Ohio State
University spend three hours per day
on stated days at the forge fires, teach-
ing their hands to do what their brains
direct, and as their skill increases
under the instruction of a master,
trained by experience in the trade
which he has learned, the qualities of

pertaining to heating, bending, forging,
hardening and tempering, without
applying the articles produced to
service, but with the aim of learning
the fundamental laws and principles of
industrial art.

The first lesson in the forge room ‘is
an examination of the forge; its parts
are shown and their use explained to
the student. He is then taught how
to prepare and select the fuel, build
and keep the fire in the way that will
produce the best results. This is
followed by general instructions on the
use and care of the set of tools with
which each forge is provided. The

no form of industrial art could be
begun, to undertake forging and turn-
ing the hook shown in Plate 1, No. 6.

This is made of Norway iron % by £,
by 5 inches.. The finished hook is 3%
inches long, from the centre of eye to
the inside of bend; diameter of eye,
4 inch. Experienced men will see that
when given a piece of iron the size
mentioned, to be forged to the shape
and dimensions given on the blue
print, the learner has a problem to
work for himself, even after seeing it
done by the instructor.

Next, welding is learned by several
practice pieces, and in this, shop-
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trained men are surprised at the quick-
ness with which good results are
obtained by the student, having his
chemistry to teach him that the com-

FORGE S8HOP WORK AT THE OHIO STATE UNIVERSITY.

bustion ‘eleménts must unite in proper
proportion to get ‘the right heat, as
well as having the teacher to tell him
that the iron must be kept several
inches-above the tuyere with burning
coal over it and under it. In this
college interest is added by having each
student test his hook and chain in the
laboratory when studying the strength
of materials.
Plate 1 were taken from the class
work of the second term last year.
No. 1 is a beautiful specimen, as the
links were bent by the pull from a width

FORGE SHOP WORK AT THE OHIO STATRE
UNIVERSITY.

of % inch between the sides to {%
inch in the center, and so close a con-
tact at the ends that their weight
is supported horizontally, as shown by
the attachment of the end link only.
Plain signs of fracture may be seen at
each end of every link. The rupture
is at the end in the hook eye, and
occurred with a load of 9,325 pounds.

The results shown in .

The hook straightened from the form
shown at 6, to that which is represented
with a load of 3,650 pounds. The No.
2 hook straightened at 5,300 pounds,
the first link
broke at 9,975
pounds, and the
second at 10,050
pounds. No. 3
hook started to
bend at 4,000
pounds, and a link
broke at 4,300
pounds ; with No.
4 the hook broke
at a maximum
load of 4,000
‘pounds, and the
link with 5,200
pounds. It may
e well'to explain,
that in each case
aftet the hodks
started of were
pulled to ‘the
forms represent-
v, ed the load was
relaxed, and ‘another attachment mdde
to break the links, which are of §-inch
round, common iron.

The breaking point of this iron, from
an average of six §-inch tedt bars, was
found to be 6,265 pounds, or about
62,000 pounds per square inch; the
elongation was 22.9 pet cent., elastic
limit, 5,000 pounds.

All students do not attempt such
work as-is’shown in Plates 2 and 3, but
are shown how it is done. Particular
attention is called .to the different
ways of forging the two similar pieces
on the right in Plate 2, the one beneath
being of steel, split and drawn down to
shape, while the one above it is built up
of iron, welded to make the ‘‘T.”’ The
upper piece in this plate is of  x 4
inches iron, with a 1l-inch stem piece
welded on.

It was made by three students, one
of whom wused the sledge, while
another held the iron. The third
brought the smaller piece from a
second fire where the heat was taken,
because the two pieces could not be
simultaneously heated in one forge, and
held the fuller, set hammer or flatter
in position, or struck with the sledge,
as was needed. Those who have accom-
plished such a job, can best under-
stand the feelings of the boy when he
has succeeded with this problem.

The work in Plate 3 was made by
advanced students. The baskets and
scrolls are handed down to the next
class, and when enough of it is done,

-

other classes will fit the pieces together
in the form of screens, etc. This work
is done from sketches without patterns,
and is given to train the hand and eye
to free-hand work.

Plate 4 is a study on steel fractures;
the camera has plainly reproduced the
difference in the fineness of the grain
caused by heat, but the appearance of
the fractures with their fresh metallic
lustre is much more impressive.

Each piece in the engraving is §-inch
octagon steel, # inch long. No. 1 was
quenched when the other end of it first
showed red in heating. No. 2was low
red. No. 3, clear red. No. 4, bright
red. No. 5 was yellow, and the other
end of No. 6 was scintillating at white
heat, when the bar, which had been
previously nicked, was pghunged into
cold ‘water. The coarse ‘grain, large
ccrystals ‘and brilliant lustre seen in
Nos. 5 and B, is not entirely ‘absent
in No. 4, but the fine strong grain and
beautiful grey color of Nos. 2 and 3,

|
)
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unpracticed eye. No. 1 has a dark
color and rather coarse grain, but
lacks the large crystals and brilliancy
of No. 4, which it resembles somewhat
in the engraving. There is great
difference too in the strength of the
pieces, No. 6 being so weak that it is
broken by a light blow, while No. 2 is
stronger than No. 1. These changes
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are caused by such slight variations in
temperature that the experienced man
may sometimes be mistaken, and of
course the heat required varies with
the quality of the steel, being less in

FORGE SBHOP WORK AT THE OHIO STATE
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high grade and more in low carbon
steel. T

Plate 4, Nos. 7, 8 and 9, show that
time in heating atfects the result.
These pieces were heated quickly to a
high heat, and quenched in cold water,
and were consequently much stronger
at the fracture than Nos. 5 and 6, and
show a finer grain with less brilliant
lustre in the centre.

These experiments with other illus-
trations and instructions prepare the
young men for forging, hardening and
tempering the set of lathe tools and
chisels shown in Plate 5. These are
made with blue prints to show the
shape and kind of tools. Greater care
is taken to give the class an under-
standing of the subject than to produce
the temper required for a particular
kind of tool. Those who understand it
can get the proper temper at will, either
by the color test or in a bath, or
furnace maintained at the right
temperature. Members of the craft
will recognize a good piece of work at
the top of this engraving. This head-
ing tool, forged of iron, has a steel top
laid on after taking the welding heat.
The hole is drilled 1% inch for mak-
ing %-inch bolts, and the top is
hardened. Beneath this in the picture
are three rock drills, the bits, which
are steel, welded into iron by the com-
mon practice of a V, or split iron,
inserted steel, a borax heat and weld.

Such work is only given a class in
the second term. After they have
done the whole seventy-two hours work
required in the first term in studying
only first principles, and have reviewed

them by further practice in the second
term’s work, they are able to ‘‘leave
the first principles and go on unto per-
fection.”” If 1 may be allowed to
adapt the language of Paul to the
Hebrews, to this subject, ‘‘Be not
carried about with divers and strange
doctrines.’’ There is no short cut to
knowledge, and the nostrums and
recipes for treating metals are useful
only to those who know how to do good
work.

It has been said that the mastery of
iron and steel working implies the
ability to master the working of all
metallurgical products.  Therefore,
men trained in schools like this may be
relied on to meet the wants of the
future.

The “Blacksmith”—Some Neces-
sary Qualifications.
THOMAS PRENRTICB.

It is a source of great pleasure to
me personally, and 1 have no doubt
will be to the craft generally to know
that a new monthly journal is to be
published, devoted to the interests of
the American Blacksmith. .

The term ‘‘Blacksmith’’ is wide in
its range of meaning, and in order to
afford a base upon which to build, we
will divide the tradeinto five branches,
as follows: First, the House Smith;
second, the Horseshoer ; third, the Ship
Smith; fourth, the Locomotive Smith;
and fifth, the General Smith. The
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term House Smith, it may be well to
state, takes in that class of men whose
specialty is ornamental iron railings,
fire escapes, and general iron work
used in the building trade. It is true
that each of the above are separate
and distinct in themselves, and it is a
fact that a first class horseshoer would

make a very poor locomotive smith,
and a first class ship smith would make
a very poor house smith.

Some of the qualifications indispen-
sable to a good blacksmith to-day are
a general knowledge of metals, and a
knowledge of blue prints, coupled with
a fair amount of common sense and
sound judgment. The knowledge of
metals enables a blacksmith to deter-
mine at a glance whether he has a bar
of iron, machinery steel, crucible steel,
or gelf-hardening steel. I have come
across men in my experience who could
not tell the difference until it had gone
through the fire, and in some cases
have seen a blacksmith stand aghast to
find that he had a bar of self-hardening
steel in his fire, instead of crucible
steel, wondering why it flew to pieces
with a heat that crucible steel can be
worked at. Such experiences are not
only exasperating to the man, but
annoying to his foreman. Men of that
stamp require careful watching, not
because they cannot do a good job, but
because of their lack of the general
knowledge referred to.

The age of templates and patterns
for blacksmiths has long since passed
away, and now in all branches of the
business (with the exception of the
horseshoer) blue prints or drawings
are used. Hence the absolute necessity
for men following this line of business
is to acquaint themselves with this sub-
ject, a matter of the utmost importance
to themselves and their employers.

It is true that blacksmiths are born
not made, and I have found in all my
experience the best men you could get
or can get at the present time, are the
men you train for your special work.
There are men going around posing as
blacksmiths who would not make an
ordinarily good helper, and there are
men who are employed as helpers, who,
with a little encouragement, would
make first-class blacksmiths. In loco-
motive work is this particularly true.

Shrinking Bands Without
Cutting.
J. B. PATTERSON.

This is one of the things that has
caused me no little trouble in my ex-
perience in the common repair smith
shop, especially in banding hubs or any
kind of work where small bands are
required. Take for instance, the
banding of a hub six inches in diameter.
The first thing we do is to measure the
exact amount of material necessary to
make the band. Then we proceed to
bend and weld ; a good mechanic seldom
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misses. This generally leaves it small
enough so that we can stretch it to the
desired size after welding, but in case
we get it too large, the only thing is
to cut it and re-weld, as we can not
upset it in the tire upsetter, on account
of the band being too small for the
machine. That would naturally be our
conclusion, and I have done it many
times. But that is not at all necessary,
for there is a very quick and easy way
to make the band smaller.

I went to work in a shop once, and
after working a few days, the foreman
of the shop started to line up some
small cams. All went well for a while,
but he stretched one a little too much,
and it was too large. The material
was machine steel about the same as
steel tire, and about 8 or 10 inches in
diameter by 1% inches in thickness.
He had a good weld, and hence did not
like to cut it and re-weld. He looked
awhile at the band and then at me, and
asked if I could make that band smaller
without cutting it. I replied that it
could be made smaller very easily

without cutting. The foreman said he -

could not see how, because upsetting it
would knock it out of shape, so that it
would require some time to shape it
again. I told him it was not necessary
to hit it with the hammer or knock it
out of shape in the least, and that sur-
prised him all the more. I then told
him how to do it as follows: Heat the
band all around if not too large in
diameter, or in case it is heat only
eight or ten inches. (In the case re-
ferred to, the band was heated all
around, for as remarked it was but 8
or 10 inches in diameter.) Take it to
the water, and holding with a pair of
tongs, dip into the water edgeways,
just to the center of the band. Hold
it there until the part out of the water
is cold, as well as that in the water.
Then take to the fire again, catching
the band on the other side this time
with the tongs, as it will be drawn
crooked now. Heat and dip half way
in the water a second time, and the
band will be at least } inch smaller,
and drawn very little out of shape. My
explanation is this: When the hot
band is put into the water, the edge in
the water cools off quickly and shrinks.
drawing the other half with it, so that
when the side or edge out of the water
gets cold, the one side is smaller than
the other. The operation must be
performed the second time to get the
other side small.

In this operation it should be noticed
that you cannot put a band or piece

of iron in the water without shrinking
it a trifle. A band simply plunged in
water will come out smaller than when
it went in, as iron or steel plunged in
water cools from the outside, shrinking
the center in with it at the same time.
I have shrunk collars and bushings this
way, by simply plunging them in water
when the diameter needed to be de-
creased just a little. This may seem
like an idle tale to some smiths, but it
is based upon natural laws, and is a
fact that we cannot get away from.
Give it a fair trial and you will be
convinced, and when you make your
next band too large, it will be no burden
for you to make it smaller.

Locomotive Repair Work.

An Appliance for Handling Frames.
W. T. JAMES.

A foreman blacksmith in a locomotive
repair shop is often confronted with
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Fig. 1. APPLIANCE FOR HANDLING LOCOMOTIVE
FRAMES.

the task of repairing broken frames.
As these are quite unwieldy, his first

thought will be how the broken frame
may be most easily handled.

A very good device for this purpose
is made of 3-inch angle iron, bent on
its back so as to use the ‘‘V’’ of the
angle iron as a guide for the chain of
the crane, which is to support the
weight of the frame. By this arrange-
ment the chain will not slip off when
the frame is turned upside down. We
will suppose, to start with, that a
wheel 36 inches in diameter will be
large enough for any frame on the
road. Always make the wheel large
enough so that only one will be neces-
sary. Cut two pieces, 8 by #-inch
angle iron about 4 feet 6 inches long,
and bend on the back to a radius of
18 inches, making both alike. Thén
take two bars of flat iron 1 inch by 33
inches, cut out a V-shaped piece at
each end to match with the angle iron.

L e e e e
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Fig. 2. PART OF LOOOMOTIVE FRAME
APPLIANCE.

Four pieces of flat iron # inch by 3%
inches each, about 6 inches long, should
next be bent in the middle to the
proper angle, to fit the pieces just
mentioned. Taking separate welding
heats, attach one of the small plates
to each end of the flat plates, when we
will have two pieces such as shown in
Fig. 2. Lay out two slot holes for
1-inch bolts, each slot to be 1% inch
wide by 3% or 4 inches long, so that
the wheel can be shifted 1o the heavy
side of the frame to balance it when
necessary.

The next step is to fit the curved
angle iron to each bar, fastening it by
four #-inch rivets. The angle iron is
to be countersunk on the inside to re-
ceive these, so as to prevent the chain
from getting caught. The thickness
of the frame should be deducted from
the diameter of the wheel so that when
the latter is bolted to the frame, it will
have the form of a perfect circle.
Attention to this point will cause the
device to work much easier. The
completed form of this device is shown
in Fig. 1.

These wheels have been made and
used successfully at the Elizabethport
Shops of the Central Railroad of New
Jersey for fifteen years, and have been
approved of by all blacksmiths who
have used them.
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An Instance of Equine
Intelligence.
¥. H. BUMP.

Some horses possess a degree of
intelligence that is remarkable. A
strange incident happened here recent-
ly, which causes me to make the above
statement.

A horse which I have been shoeing
for a number of years got a stone
under one of his shoes, also a nail which
had been driven into one of his hind
hoofs projected so that the opposite
ankle became cut and bruised.

The horse, upon being turned out in
the pasture, came directly to our shop,
took his place and held up his foot. I
set the shoe but he would not leave
until I had pulled out the offending
nail. Then he trotted home apparently
satisfied.

The Scientific Principles of
Horseshoeing.—2.
Elementary Anatomy and Physiology
of the Horse's Foot.
E. W. PERRIN.

In dealing with this subject, I would
remind the reader that only element-
ary anatomy is necessary to the art
of horseshoeing, and this article is
written with a view to interest and
instruct the average reader. Therefore
those deeper studies involved in the
subject together with those long, hard
names 8o uninteresting, except to the
veterinary surgeon, are left out. For
the student who is sufficiently interested

Fig. 2. BONES OF THE FOOT AND FETLOCK.

to delve deeper, the standard works of
European and American authors are
recommended.

We will first consider the bones as
the frame-work, after which we will
discuss the super-structure, consisting
of ligaments and tendons, then the
circulatory system, which supplies it

with nutrition, then the nervous system
which imparts to the whole animation
and the power of motion, and finally
the skin and hoof.

Fig. 2 shows the bones of the foot
and fetlock, seven in number, the
navicular bone, hidden in this cut, but
shown in Fig. 3. In Fig. 2, A is the
great metacarpal or cannon bone, the
upper end of which unites with the knee
joint, the lower end having two condyle
surfaces, separated by a median ridge.
B is the os suffraginis or long pastern
bone, the upper articulatory surface of
which has two glenoid cavities sepa-
rated by a median groove, corresponding
in shape to the lower end of the cannon
bone. This it fits, to form with the
two sesamoid bones E the articula-
tion known as the fetlock joint, which
is a true hinge joint. C, Fig. 2, is
the os coronae or short pastern bone,
the upper end of which has two glenoid
cavities, corresponding in shape to
the two condyles on the lower end of
the os suffraginis. Into this it fits,
forming the articulation, known as the
pastern joint 3, which is also a true
hinge. D is the os pedis, pedal, or
coffin bone, the anterior and inferior
portions of which are the same shape
as the hoof and fit exactly into it. The
eminence on its anterior superior
aspect is known as the pyramidal pro-
cess 2, to which is attached the tendon
extensor pedis.

The articulatory surface of the os
pedis together with the navicular bone,
which is attached to it by osseous
ligament, forms two glenoid cavities,

into which the condyles on the lower '

end of the os coronae fit, forming the
articulation known as the coffin or foot
joint 4, Fig. 2, which is an imperfect
hinge admitting of a little lateral
movement. The bones are covered on
the outside with a tough elastic
membrane—the  periosteum.  The
articulatory surfaces are covered with
layers of elastic cartilage, which is
smooth and glistening, and beautifully
adapted to diminish concussion and
prevent articular friction. Each
articulation is enveloped by a capsular
ligament, which is lined with a synovial
membrane. This membrane secretes
an oily fluid (synovia), which keeps the
joints thoroughly lubricated, just as do
the oil cups of machinery. The os
pedis is very remarkable for its hard-
ness, strength and porosity ; it is filled
with innumerable little holes which
carry the numerous ramifications of
arteries, veins and nerves.

The navicular bone F, Fig. 3, though

very small, plays an important part in
the economy of the foot. It serves as
a pulley over which the great perforans
tendon glides. From its deep-seated
position, this little bone is almost
inaccessible to treatment. It is of
special interest, because prone to a

Fig. 3. POSTERIOR VIEW OF BONES OF FOOT.

disease which has baffled the skill of
veterinarians for ages.

Ligaments may be defined as fibrous
cords, or bands of various shape and
size according to the location they
occupy, and the functions they per-
form. Some are cord-like, some wide
and flat, and so thin as to be semi-
transparent. @ They possess great
strength and some degree of elasticity.
They are the stays and braces which
bind the bony frame-work together. In
Fig. 4, A is the superior sesamoideal,
formerly known as the suspensory
ligament of the fetlock, but it does
not suspend or support the fetlock,
except to a limited degree, as has been
proved by that joint maintaining its
normal position after this ligament was
cut through. This ligament originates
at the head of the cannon bone, between
the two splint-bones, decending thence
to the point Y, Fig. 6, where it bifur-
cates ; descending further the branches
are attached one to each sesamoid bone
at the fetlock, from which point its
branches extend obliquely downward
and forward, inserting their ends in
the os coronae and os suffraginis, and
also mingling with the fibers of the
extensor pedis.

There are three inferior sesamoid
ligaments. D, Fig. 4, the median, the
longest and strongest of the three, is
attached at its upper end to the base
of the sesamoid bones, and the lower
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e .s inserted in the fibro-cartilage on
the posterior superior, or upper rear
surface of the os coronae. The two
lateral inferior sesamoid ligaments, E,

Fig. 4. POSTERIOR VIEW. TENDONS AND
PLANTER CUSHION REMOVED.

Fig. 4, are attached to the base of the
sesamoid bones at their upper end,
their lower end being attached to the
posterior inferior, or lower rear
portion of the os suffraginis. There
are also two deep inferior sesamoid
ligaments located beneath the three
just described, and attached also to the
base of the sesamoids. They are about
one and three-quarters inches long,
crossing each other obliquely, and are
inserted in the posterior superior por-
tion of the os suffraginis, and serve
to brace the sesamoids in position.

The lateral sesamoid ligament C,
Fig. 4, is a broad, flat band, inserted
into the edges of the fibro-cartilage on
the surface of the sesamoids, whence
it runs round the joint like a bandage,
its fibers mingling with the extensor
pedis on the front of the fetlock.

The intersesamoid ligament B, Fig.
4, is a mass of fibro-cartilage, which
binds the two bones solidly together,
presenting the smooth glistening sur-
face upon which the flexor tendons
glide. There are three pairs of
coronary ligaments, the superior liga-
ments S, Fig. 4, the median ligaments
F, and the inferior coronary ligaments
G, all of them attached to the os
coronae at their lower end, and to the os
suffraginis at the other. They serve to
brace and strengthen the pastern joint.

The lateral pedal ligament H, Fig.
4, is a thin flat band which is attached
to the edges of the navicular bone, its
fibers are lost on the lateral surface of
the os coronae. The lateral ligaments
of the fetlock are short and flat, one
on each side of the joint. The upper
end is attached to the metacarpal, and
the lower to the os suffraginis (See L,
Fig. 5). The lateral coronary liga-
ments are located one on each side,
attaching the os coronae to the os pedis
(See M, Fig. 5). Thefibers of this liga-
ment are also attached to the lateral
cartilage which lays over it.

The suspensory ligament of the
navicular bone, is attached to it on its
upper border, thence it ascends
obliquely running round the os coronae,
having its ends inserted in the anterior
inferior, or lower front surface of the
os suffraginis.

The tendons will next be considered.
There are no muscles beneath the
knee and hock in the horse. Each
tendon is attached to the bone it moves
at the one end, and to its muscle at the
other. What are tendons? They are
white, cord-like sinews
strength, and possessing great power
of expansion and contraction, but
though elastic, they cannot be stretched
beyond their normal capacity without
resulting in an accident, ‘‘a sprained
tendon.”” Tendons vary in shape and

Fig. 5. SIDE VIEW, SHOWING INFERIOR
LIGAMENTS.

length, according to their location and
the functions they perform. They are
composed of a multitude of fibers, bound
together so as to form a strong rope,
and when cut through at right angles
to the direction of the fibers it greatly
resembles a cable of fine wires.

There are two sets of tendons, flexors

of great’
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Fig. 6. BIDR VIEW BHOWING FLEXOR AND
EXTENSOR TENDONS.

and extensors. The flexors, by far the
most powerful, are situated behind the
limb ; their function is to flex or bend
it. The extensors are located on the
front and outside front of the leg, and
as their name implies, they serve to
extend it.

There are two flexor tendons, the
perforans, A, Fig. 6, and the perforatus
B. The flexor perforans, at its upper
end, is attached to its muscle just
above the knee, thence it decends,
lying close to the perforatus, and about
half way between the knee and fetlock
it receives the metacarpal or check
ligament which blends with it. A little
further down the perforans drops into
the sheath of the perforatus, and here
both tendons begin to widen, till at
the fetlock they are broad and flat,
lying on the smooth surface formed
by the inter-sesamoid ligament upon
the sesamoid bones, B, Fig. 4. From
the fetlock both tendons descend, one
lying in the sheath of the other, to the
lower end of the os suffraginis. Here
the perforans drops through the per-
foratus, and from this point become
wider and flatter, till, passing over the
navicular, ‘it is as wide as that bone is
long, and passing over its smooth sur-
face, it is finally inserted in the width
of the semi luna crescent, G, Fig. 3.
The perforatus is attached at its upper
end to its muscle just above the knee,
thence it decends the back of the leg,
lying just beneath the skin, and passing
over the fetlock, follows the outline of
the leg to the point K, Fig. 6, where
it terminates in two branches which
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" attach themselves laterally to the long
and short pastern bones. These flexor
tendons, commonly known as the back
sinews, are very prone to injury.
When they are sound, the form and
outline can be clearly seen through the
skin.

There are two extensor tendons. The
extensor pedis E, Fig. 6, is attached to
its muscle above the knee. It is flat
and thin, and descends the front of the
leg; receiving on its way the fibers of
the superior sesamoideal, and some of
the inferior ligaments which blend with
it. It is finally inserted in the
pyramidal process O, Fig. 6. The
extensor suffraginis L, Fig. 6, some-
times called the lateral extensor of the
foot, is thin and flat. It runs over the
outside front of the knee, and descend-
ing the leg its fibers blend with the
extensor pedis, and is finally inserted in
the anterior inferior surface.of the os
suffraginis.

(To be continued).

On Clicking or Over-Reaching.
J. W. LARSEN.

Probably one of the most annoying
faults of a trotting horse is clicking.
I had a horse come into my shop last
week that had gone the rounds of all
the shops. Every shoer had a little
different idea about shoeing the horse,
but instead of making the horse better
he was getting worse.

When he was brought to me, he was
shod with high heel calks and no toe
calks in front, while on the hind feet
he had a high toe calk andno heels.
What was the result? 1In the first
place, when the horse stood on the
level floor, his legs were not in a line
with the shoulders, but were drawn up
under him. The last smith who shod
him said he wanted to break his gait,
and hence he was going to shorten his
steps. I cured that horse at the first
shoeing by simply putting a good heavy
toe calk and low heels on the front
shoes. On the hind feet, I put a very
low toe calk, placing it back about half
an inch on the shoe, and I also put a
pretty good heel on. I fitted all the
shoes out to a perfect line with the
hoof and let the heel project out half
an inch. The horse was started in a
trot from the shop, was driven ten
miles home, and never touched once.

My object in using a heavy toe calk
in front was to put more weight on the
toe, which produces a tendency to
throw the foot more forward and
lengthen the steps in front to get them
away from the hind ones. Placing a

low toe calk on the hind feet, set back
from the edge, gives the foot a shorter
motion than if it breaks over a long toe,
and of course shortens the step of that
foot.

By following this principle, I have
had no difficulty with any horse. In
very bad cases, I turn the toe calk on
the hind shoe so as to carry the hind
foot outside of the front, but I only do
that on horses that are to be driven on
the track, and are put to their best
speed. Otherwise, I like to have them
travel square.

Some Fundamental Shoeing
Considerations.
J. W. LARSEN.

The first duty of a smith when a
horse enters his shop to be shod, is to
see how he stands on his feet. If he
stands level and has carried his feet
well without striking, it is an easy
matter to shoe him again so he will go
as well as before.

Have the helper remove the old
shoes, then take your knife and clean
out the hoof, cutting away all decayed
matter from the sole of the foot so
that it leaves a clean surface. Do not
go in too deep, for in dry seasons this
will dry up the foot too much, and it
will crack. In wet weather it will
make the foot so soft and tender that
the horse can not travel without flinch-
ing when it strikes a rough or gravelly
place. Hence only the dead tissues are
to be cut away.

Next take your hoof shears and start
at the inside heel and follow the sole
with the shears, going just far enough
down to get into sound horn. Be
careful not to go too deep. At the
quarter take the toe down as much as
the heel, and then take your rasp and
level the foot, keeping as nearly true
to nature as you can. Next get your
shoe ready, and here good judgment in
selection is to be exercised. You
must use a shoe that is able to support
the horse without springing, for if a
shoe gives on the foot it will cause
lameness, and in weak quarters it will
start a crack by pressing too hard on
the heel.

In making the shoe, do not leave it
too long; about three quarters of an
inch beyond the heel is ample. Be
sure you have your shoe perfectly level,
fit it to the foot cold, then take a light
heat on it and touch the foot with it,
just enough to brown the hoof a little.
Cool your shoe and in nailing on, start
at the toe and work towards the heel.
If the foot is a little contracted, start

the nail close to the inside of the hole,
and you can spread the hoof a quarter
to half an inch at each shoeing, which
is as much as any foot can -stand.
When you have the shoe nailed on, it
should stick out about a thirty-second
of an inch all around to give good
protection. In driving the nails do not
twist them off with the hammer, but
bend them down and you will never
have a torn apron or sore hand.

After driving all your nails, take
your nail nippers and hold them under
the bent nail, striking the head enough
to tighten. With your nippers cut the
nails close to the hoof. Using a fine
rasp, remove a very little of the horn
8o as to make about a sixteenth of an
inch of clinch with a good pair of
clinchers.

A horse shod in this way will never
go lame. No man can set a certain
rule for shoeing, but my rule is to
follow nature as nearly as possible, and
I have had very good success. Every
smith must use his own judgment in
difficult cases, for what will cure one
may injure another, especially when
dealing with interfering. In most
cases this can be cured with a level
bearing by rasping off the part of the
wall or hoof that strikes, but in bad
cases the outside will sometimes have
to be lowered. A horse that stands on
a true level will hardly ever interfere.
Set the hoof calk so that the horse will
have a tendency to throw his foot out,
and this will stop many cases of
interfering.

Shoeing a Vicious Horse.
CHARLES RAPP.

Some time ago a man brought a large
gray horse into my shop, which he had
just bought, and said that he wanted
it shod. It was a big, raw-boned,
ugly horse, and weighed between four-
teen and fifteen hundred pounds.

I put one of the men at work on him
right away, and no trouble was had
with the front feet. He had no sooner
than got one of the hind feet off the
floor, however, when the old horse drew
his leg up, and then straightened it out
with 8o much force that it sent the
man half way across the shop.
Thinking that by putting a twitch on
his nose he would stand, I did so, but
no sooner did the man get the foot up
than he took another journey across
theshop. Iasked him to change places
with me and hold the twitch, as I
thought that he was afraid of the horse
and so did not stick to him as well as
he might. I used to think that I could
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hold any horse that ever lived if I only
had a fair chance at him, but this one
took that notion all out of me. I had
just got his foot up nicely, when I got
a lift that made my head spin. Well, I
finally got up and looked at the horse
and decided that we would not shoe
him that way.

I have in my shop, a device called a
side line for shoeing such horses. It
consists of a half-inch rope about
twenty-five feet long, and a strap one
and a half inches wide and about nine
or ten inches long, with a buckle and
ring sewed to it. I take the end of
the rope, put it around the neck of the
horse and tie a knot that will not slip,
having it so that the knot comes on the
shoulder. The strap I buckle around
the leg between the hoof and fetlock
joint, so that the ring is in front. The
other end of the rope I put through
the ring, and then through the loop
that is formed by the rope around the
neck. You see by this that it makes a
sort of a block and tackle between the
horse’s neck and hind leg.

That is the way I rigged this horse
up. ThenI put an inch rope around
his neck and tied it so it would not
slip, fastening it to a ring in the wall,
which had an eye-bolt that went
through the wall with a nut and washer
on the outside. You can imagine that
I thought I had him all safe, so I
tightened up on the side line. When
he felt his foot coming up from the
floor and found that he could not kick,
he did not take kindly to it at all, and
the way he threw his fifteen hundred
pounds on the rope that was around
his neck was enough to scare anyone.
I thought at first he would pull his neck
off, then all at once the ring and eye-
bolt pulled through the wall and made
a hole about one foot by four inches.
To say that he fell down does not ex-
press it at all; he simply tumbled in a
heap. When he fell I slacked up on the
side line and let him lay for a minute;
then I touched him with the whip and
made him get up.

He shook himself and looked as if
he’d had most enough of it. I took the
rope and put it through the hole in the
wall where the eye-bolt pulled out, and
tied a stout bar to it and then tightened
up on the side line again. He gave
just one good pull and then quit. We
shod that foot and then put the rope
on the other leg, and shod that one.

The next time he came in to be shod,
I tried to do it without the side line,
but it was of no use. Just about the
time you would get hold of the foot,

you would go on a journey across the
shop, so I put on the side line and at
the first pull he gave up, and we shod
him without any trouble. He came a
dozen or more times after that and all
we would have to do was to put on the
rope, and he would stand still as if he
knew there was no use tokick against it.

This side line i8 a very simple and in-
expensive thing, and I do not think any
horseshoer can afford to be without it.

Shop-Made Tools.
F. H. BUMP.

Blacksmith tools are now manu-
factured so extensively, that in many
instances it is cheaper to buy them
from the local hardware store, a large
supply house or the manufacturer
direct, than to make the tools by hand.
But often a smith needs a peculiar kind
of tool which he cannot get, either
because it is too expensive or is not in
stock. His only recourse then is to

side. Drill a %-inch hole through
the middle of each projection parallel
with the center of the bar, and tap one
right and one left-handed with $-inch
taps. Next put in a screw, threaded
one half right-hand and one half left-
hand with a knurl in the middle. This
gives a quick adjustment and is fairly
accurate. Trammel points can be
bought in almost any style, and any
odd-shaped points can be screwed in
when made.

Wrenches of all shapes and sizes are
an absolute necessity; ours are kept
on a board in a convenient place, and
range from a 24-inch monkey to a
single ended wrench for +%-inch tire
bolts. Many of our single and double
ended wrenches are made to fit the odd-
sized nuts on various farm implements.
For taking apart old wagons and sleighs
and in fact all ancient relics, we in-
variably use the alligator as it fits
everything and does not slip off like

i
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BHOP-MADE BEAM CALIPERS.—SIDE AND END VIRWS.

make it. Some smiths when they find
themselves in this position, will say,
“I can’t.” Every time a man says
that, he takes a step backward and
downward from the standard of man-
hood. Go to work and make something
that will do the work even if it isn’t a
thing of beauty. '

One day I wanted a pair of beam
calipers and I made a very serviceable
pair. I took a piece of § by 1%-
inch toe calk steel and forged a ‘“T”’
on one end, one arm of the ‘‘T’’ having
its outer side and the other its inner
side practically at right angles to the
bar, as shown by the illustration.
Next I forged a movable jaw to cor-
respond, which slides on the bar and is
held in place by a thumb screw. This
enables the device to be used as inside
or outside calipers. The bar can be of
any length, but be sure to make it
plenty long enough. In order to make
the tool complete, forge a projection
on the side of the moving jaw 3
by §, by % inches. Now forge a
second moving jaw without the arms,
but with a similar projection on the

the monkey wrench and bark your
knuckles. This accident is quite likely
to happen with guard bolts. To
remedy this we forged a double ended
wrench 20 inches long and fitted it
with teeth similar to an alligator, but
more diagonally across, much smaller
and cut in both jaws. This stays on
the nut every time. On one make of
machine is a §-inch bolt which must be
drawn very tight, and which can only
be accomplished from one direction,
and with an 8-inch wrench. We forged
a very heavy, single-ended wrench out
of tool steel and drove it around with
the sledge.

We find a 24-inch monkey wrench
indispensable in the shop, especially in
cases where many bolts are rusted
tight, as there is purchase enough to
start the nut or twist the bolt off,
which is often just as well. We also
have one with plain jaws on one side
and pipe jaws on the other, which gives
good satisfaction, as it is very heavy
and has a long sleeve nut. The ordinary
light monkey wrench, however, has no
place in the shop.
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One of the handiest tools in the shop
is the jimmy. It is made of one-inch
octagon steel, 3 feet long, one end
drawn to a cold chisel and the other
to a pair of claws like a nail hammer,
but heavier. This will pull wire nails,
spikes and bolts, even tire bolts which
are driven through too small a hole and
then upset on the end.

Where it is desired to pull anything
together there is nothing handier than
a one-inch turn-buckle with double grab
hooks on each end, and two pieces of
cable chain to fit the grab hooks.
Where there is movement enough to
require it, a chain hoist can be used to
better advantage, but in many cases
the turn-buckle is preferable.

The National Railroad Master
Blacksmiths’ Association.
Papers Read in Convention.

The Annual Convention of the National
Railroad Master Blacksmiths held in
Denver, August 20th to 23d, proved to be,
as noted in our previous number, a very
sucoessful and enjoyable one. We regret
that we are unable to publish all of the
interesting papers and reports which were
presented on that occasion, but take pleas-
ure in reproducing below a number of
them, as indicating the line of thought
and investigation which is being pursned
by that body.

Crank Pins and Piston Rods.
WILLIAM YOUNG,
Foreman Blacksmith, Wabash Railroad.

In making up crank pins, we have a
separate bin for keeping our refined
scrap iron, such as old main and side
rods, rod straps, engine and crown bar
bolts, etc. Anything that requires
cleaning we throw in the rattler and
clean it off. We put up our piles from
175 to 200 pounds, weld and draw into
slabs, then cut and pile the second
time. We put up piles of slab weigh-
ing from 1100 to 1200 each, take a
welding heat, and weld piles with plain
dies. In this way any impurities
that may get in between the slabs are
forced out. Rough down one-half of
pile, take a welding heat on the other
half, and rough down in same mamer,
then place back in furnace, put in
rough swages, take a welding heat, and
swage down to about three-quarters of
an inch larger than forge size of collar.
Heat and draw the other half the same
way, take out the round swages, put
in crank pin dies, take a light welding
heat on end of bar, swage down until
dies meet, cut off to length of wheel
seat, and then it is ready for the lathe.

Our dies are bored out # inch larger
than the finished size of the body of the
pin, and forging them in dies of this

kind keeps the forging nice and
straight. By bammering down until
the dies meet, it is not necessary to
use callipers to know when they are
down to proper size.

To have bars work free and easy in
dies, have good fillets in journals and
collars. Avoid all sharp edges and
corners. In that way a very nice pin
can be produced. We have been using
nickel steel crank pins for several
years, and they have given excellent
satisfaction. They come to us forged
and rough turned. .

We make piston rods out of the very
best hammered charcoal iron, which is
ordered considerably larger than the
forged size of the rod. We take a
good welding heat, and draw down to
proper size.

Have been using quite a number of
steel piston rods lately, and they are
giving good service.  They also come
to us ready forged and rough turned.

Contribution to Report on Manipulation
of Tool Steel.

GEORGE LINDSEY.

Tool steel, or high carbon steel,
should not be mistreated in any way.
A great deal has been both said and
written as-to the best method of treat-
ment in order to obtain ideal results,
and in connection with this, some steel
workers lay considerable stress on the
color, which is merely nothing more
than a film of oxide and bears in a
measure no relation to the temper, for
the reason that the various colors can
be produced regardless of temper. I
have not for years regarded the color
test, but rather give special attention
to the forging and quenching heats.
If these two essential factors are lost
sight of, all the fancies of mind and
color go for naught. 1 want the best
steel and very high in carbon. I want
a slow regular heat, and when on the
anvil it should be worked, not patted
and pointed at. The steel should be
evenly and properly heated throughout
the mass. We all know this, but how
many practice it? Knowing how it
should be done and doing it as it should
be done, are two different things.
There is at all times that personal
factor, ‘‘The man behind the gun.”’
There is nothing infallible in this
world but natural laws, which are God’s
laws ; but if we follow the natural laws
governing the principles of steel we
will get good results. Man is only
human and very prone to err in all
human endeavors, and is constantly
stubbing his toes against natural laws,
and with results which cause disap-

pointment in working steel as well as
other things. As regards the color
test, providing all other conditions are
right, would recommend the following,
taken from Hasewell :

430 degrees—very faint yellow.

450 degrees—pale straw.

470 degrees—full straw.

490 degrees—brown color.

510 degrees-——brown with purple.

530 degrees—purple.

550 degrees—dark-blue.

560 degrees—full blue.

600 degrees—greyish blue varying
on black.

Report of Committee on Flue Welding.
SUBMITTED BY J. H. HUGHES. APPROVED BY
GEORGE JORDAN, CHAIRMAN

The substantial and economical
welding of flues is one of the most
important subjects connected with a
railway shop, and deserves the most
careful attention by all Master Black-
smiths, or those who are placed in
charge of this class of work. I believe,
as one of our members has previously
stated that considerable money can be
saved or thrown away for a railway
company by the proper or improper
management of this class of work, as
the case may be; therefore, the subject
under consideration may not receive
too much care and attention from those
concerned.

This subject was first brought before
this convention at Chicago at its meet-
ing of 1896, at which time the same
was thoroughly discussed; more
particularly the relative merits of the
two classes of welding then most in
use, viz: ‘‘butt welding’”’ and ‘‘lap
welding.’” The discussion was con-
tinued to the next meeting held in
Chicago in 1897, where specimens of
the butt and lap weld were introduced
and a comprehensive paper read from
the committee on flues. It was con-
clusively shown that practical tests
proved the superior efficiency of the
lap-welded flue, as compared with the.
butt weld. Since, therefore, it has
been decided that the lap weld gives
the most satisfactory and substantial
results, I believe it is the aim and
business of this committee here
assembled to thoroughly discuss the
modes and methods of this class of flue
welding, and to ascertain or recom-
mend the best and most economical
manner of handling the flues through
the several stages necessarily connected
with this class of work, it being ap-
parent that the cost of actually weld-
ing the flue is insignificant when com-
pared with the preparatdry process.
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The different processes referred to
may be separated under the several
heads, viz:-—cleaning, cutting, swag-
ing, testing, the final cutting to proper
lengths, and the annealing. At many
places the foreman in charge is con-
siderably handicapped for the necessary
and convenient space for the purpose
of getting the plant in as compact a
shape as possible, at all times keeping
in view the expense cf unnecessarily
handling the flues from one machine to
the other. If the necessary space is
not at hand and he finds himself com-
pelled to set up a machine here and
there, or at just any available place, it
is apparent that the expense entering
by reason of the unnecessary handling
will be enlarged to a considerable item,
as well as resulting in slow work. It is
absolutely necessary that a flue welding
plant be condensed as much as possible,
if the cost is to be reduced to a
minimum. For instance if the flues
are cleaned by a rattler, a runaway
should be made to the cutting off
machine, which should be in close
proximity to the welder. If a roller
cleaner is used the same should be in
such a position that when flues pass
through the cleaner they could be
immediately stored convenient to the
cutting-off machine, so that they can
be quickly placed at the command of
the welder without unnecessary hand-
ling. The flue could also be swaged
with the same heat, as when welded,
and set back opposite the cutting-off
machine, to be cut to the proper length
and then placed convenient to the
testing machine. The idea that I wish
to convey is that the different machines
and storage racks for flues should be
8o placed that they are always ready
for the next process to which they are
to be treated. When this particular
item of the expense of flue welding is
given due and proper consideration and
at all times kept in sight, the expense
of welding the flue proper will become
secondary, and the results and amount
of work thus obtained will be most
gratifying. Thus it is clearly shown
that the number of flues welded in a
given length of time depends entirely
on the facilities at hand, both as
regards machinery and the relative
position of each machine to the other.

With the construction of a proper
heating furnace, the fuel for same
could be either coke, gas or oil, in
order that a number of flues may be
undergoing the process of heating at
one and the same ‘time. Several
patterns of welding machines are now

in use, some of them welding by the
process of rolling, while others use
the trip hammer, either of which will
do good work. However, I personally
prefer and would recommend the rolling
machine, since it is practically noise-
less and has an attachment for scarfing.
At the same time, however, the end of
the flue may be scarfed by the cutting-
off machine, where the trip hammer is
used for welding.

Alloyed Tool Steel.
H. W. RUBHMER.

Man’s achievements have been great,
but still he is nothing but an imitator;
how much he is indebted to nature no
one knows ; she will always continue to
be the greatest of teachers, and of the
many lessons she has taught us this is
one.

Dr. Ohly has =aid, ‘‘The fact remains
quite remarkable that the knowledge
of the peculiar properties of an alloy
of iron and nickel was first obtained
by the study of meteorites. Their
chemical composition and extraordinary
hardness having been observed, the
idea of imitating the product of nature
lay near.’’ This finally led to the pro-
cess of alloying steel with many of the
rarer metals.

These metals like chromium, nickel,
vanadium, molybdenum, etc., which have
nearly the same specific gravity and
atomic weight as iron, have proved to
give the most satisfactory results for
most purposes. One exception to this
rule is tungsten, which has a specific
gravity and atomic weight that is
more than double that of iron. Nearly
all the alloyed tool steel contains a
greater or less per cent. of it. Ina
test at the Watertown Arsenal a special
tungsten steel to be used for small
arms and containing 1.94 per cent. of
tungsten, and .72 per cent. carbon,
developed the following physical prop-
erties :—elastic limit 101,000 pounds
per square inch, tensile
125,500 pounds per square inch,
elongation 19 per cent., contraction of
area 34 per cent. It is claimed that
the steel commonly called Mushet
steel contains about nine per cent.
tungsten. It is the hardest and most
difficult to work of all the alloyed
steels. To-day we have tool steel
alloyed in many proportions, which
gives us many degrees of hardness, from
the hardest, which no doubt is Mushet,
down to the mildest, which is as easily
worked as high carbon steel.

Mr. Metcalf claims that manganese
is the metal that gives these steels

strength’

their self-hardening properties, and
that tungsten is a mordant that holds
the carbon in solution and enables the
steel to retain its hardness at com-
paratively high temperatures, and he
proves it as follows:—‘‘When a piece
of carbon steel is pressed against a
rapidly running emery wheel there is
given off a shower of brilliant sparks
which flash out in innumerable white,
tiny stars of great beauty; it is
accepted that this brilliancy is due to
the explosive combustion of particles
of carbon. When a steel containing
as much as three per cent. of tungsten
is pressed against the emery wheel the
entire absence of these brilliant flashes
is at once noticeable, and if there be
an occasional little flash, it only serves
to emphasize the absence of the
myriads. Instead there is an emission
of a comparatively small number of
dull particles, and there is clinging to
the wheel, closely, a heavy band of
deep rich red color. This red streak
is distinctive of the presence of
tungsten.”’ These operations are not
only captivating to the eye, but they
have a distinctive value as a guide to
the tool dresser, for with every decre-
ment of tungsten the width of the band
is diminished until as little as 1 per
cent. tungsten will show a fine red line
intermingled with many white sparks.
If the tool dresser has a new steel or
a tool unmarked, brought to him he
can tell to a nicety about what treat-
ment to give it by this test.

These tool steels when fractured,
show the finest grain that can be pro-
duced in steel, and are darker or grayer
than high grade carbon steel.

A very large per cent. of the alloyed
tool steel used in the past was an alloy
of iron, carbon, tungsten and man-
ganese, but recently some of the other
metals are used with good results.
One notable instance is the so-called
Taylor-White steel, with patent speci-
fications calling for a steel with the
following percentages: Carbon, 1.85;
Chromium, 2; Tungsten, 2.5; Man-
ganese, .15; Silicon, :15; Phosphorus,
.025; Sulphur, .03. At times Molybde-
num is used instead of Tungsten, or both
may be used.

The tools are given a high heat
treatment, the temperature ranging
from 1,725 to 2,000 degrees F. The
tools are then cooled rapidly or slowly
according to the hardness of the metal
to be machined, or they are placed in
a lead bath and when they have fallen
to the same temperature as the bath
they are taken out and are chilled
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quickly or slowly as desired. After
this treatment the structure of the
steel gives a non-silky appearance and
is coarse grained, frequently inter-
spersed with sparkling grains.

It is frequently remarked that it
requires intelligence and skill to work
high carbon tool steel, and some of
those that work it with success fail to
understand the principles of working
the alloyed steels. When asked to dress
tools made from this steel the atmos-
phere soon becomes burdened with
their imprecations. The tool dresser
should devote this time to studying the
nature of his steel and the materials to
be cut, so if one grade of steel is
alloyed too high, and proves too hard,
crumbling when put in service, let him
try a grade that is a little milder, and
with proper treatment his troubles will
become less. The tool-dresser is not
alone, for the steel-maker has his many
trials in making these steels, which
are hard to overcome; porosity,
segregations, rents, ruptures, seams,
and a tendency to split when drawn
into bars, these as well as the difficulty
of securing large quantities with the
same degree of hardness or temper in
each bar, are some instances. Insome
places the abuse of this steel is
remarkable and if the steel-maker
abused the steel in the same manner,
he would not produce a perfect bar in
a life time. He takes ample time to
heat uniformly and thoroughly, and
does not attempt to forge these ingots
down to the finished bar in a couple of
heatings as he would the carbon steel.
So let us profit by his experience and
use the blast sparingly, and heat
uniformly and thoroughly, bearing in
mind that quick and uneven heating is
productive of strains. Heat the steel
until it is perfectly plastic and malle-
able, and do all the forging between
the range of a bright orange and
orange color. It will be noticed that
one of the peculiar properties of this
steel is that it chills down much quicker
than carbon steel.

In working the steel on the anvil it
should be turned quite often, in fact
whenever possible, for if it remains too
long on one side it becomes chilled on
that side, and if forged in this condi-
tion it will have a tendency to crack.
If these conditions are carried on a
little further, such as one part in a
perfectly plastic condition and the
-other non-plastic, that part which is
non-plastic will not draw as fast as the
plastic part, and at the junction of
these two conditions the particles or

grains will slide over or cut past each
other until the tension becomes suf-
ficient to rupture.

The old-style diamond point tools are
made by first drawing the points out
nearly square, then they are placed on
the corners and forged into a diamond
shape. This is very bad practice with
a steel of this kind, for they will almost
invariably be split or worthless.
Instead of this make the half diamond
points, which- can easily be done by
drawing the points out square and then
cutting the outside corners off with a
sharp chisel, thereby leaving a stronger
and better tool. When tools fail to
hold their cutting edges, either by
crumbling or breaking down, it would
be well that we recall the past treat-
ment, for possibly we have injured the
quality of the steel by soaking it too
long at a higher temperature than per-
missible, or by working it too cold,
which would have a tendency to crush
or shatter the steel, or perhaps it was
spoiled by trimming too close with a
dull chisel.

It is claimed by some that these
steels can be heated to a high tempera-
ture and still retain their quality, but
the reverse has been my experience,
and even with careful treatment it will
deteriorate rapidly, especially the
higher tempers. A good hammering
will partially restore the quality, for
some of the best tools we ever had
were forged out of old,worn out tools.

One of the difficulties for the steel
makers to overcome is the tendency of
the steel to split or rent after it has
been forged a few times. Probably
these little strains and rents take place
in casting the ingot or in drawing it
down into bars. These defects cannot
be detected for a while, but will fre-
quently make their appearance after
the tools have been dressed a few
times. Heating a few inches higher
up than is required with the carbon
steel, and holding it perfectly level on
the anvil so as to reduce vibrations to
a minimum, will, to some extent, pre-
vent these strains from opening up.
Again, for instance, we take the hardest
steel and have a long tool; it is heated
to the proper forging heat on the end,
and near the center probably the
temperature will be about 570 F., or
as termed by some ‘‘the fatal blue;’’ it
is placed unlevel on the anvil; a blow
is struck with the sledge; a sudden
vibration takes place which, if severe,
will cause the tool to break instantly
in that part which was heated to the
blue. Upsetting the tool should be

avoided by all means, and if persisted
in will only result in failure. A
marked improvement can be noticed in
these tools where it is possible to give
them a good hammer refining, provid-
ing the grain is not raised again in
heating for hardening.

It is a false economy to use coal or
coke that contains an excess of sul-
phur, for it is well known that iron or
steel has an affinity for this deleterious
element, and when steel is heated in
this kind of fuel, the sulphur deposits
itself between the molecules, which
will prevent proper cohesion, resulting
in weakness, and, at times, surface
cracks. If the tool dresser is com-
pelled to use sulphurous coal it can be
counteracted a little by turning on the
blast rather strong, and when the coal
is all coked and fairly glowing, the
blast can be turned off and a piece of
iron laid in the fire, which will collect
most of the sulphur, showing as a coat
of white or yellow on the piece of iron.
If necessary, repeat this operation
until the fire is reasonably free from
the deleterious element.

All alloyed steels can be annealed by
packing in air-tight boxes or muffles,
and then placing them in the furnace
and maintaining an even temperature,
of say about 1,200 F. for 24 hours,
then permitting it to cool down slowly.
One exception to this rule that I would
make would be high manganese steel.
Charcoal or any of the carbonaceous
substances will answer for the packing
material. Sometimes each individual
piece of steel is wrapped up in asbestos
and is packed in the box with layers
of charcoal between them. After
being annealed they show a much finer
and velvety texture.

It is difficult to lay down any fixed
rules for tempering these steels, as
they vary so much in composition and
temper. What would give the best
results with one certain treatment
would be a failure with the others.
For instance, a very hard steel would
give the desired hardness by being
quenched in the blast, where a much
milder steel would be soft and would
have to be quenched in oil and water.

The very hardest steel, if not hard
enough to cut the material, can Le
heated to a good orange color and
quenched in the blast, and in the
absence of this, oil can be used for
the quenching. On those steels which
are medium hard, the blast, oil, hot
tin or lead can be employed. The tin
or lead is just brought to the melting
point and the tools are partly chilled
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in this and then taken out and placed
in the oil or blast. The mildest steel
cannot be quenched in the blast, and
must be tempered in the oil and water.
When tempered in the water they are
heated carefully, the cutting points
are dipped in the water, drawn to the
straw color and then placed in the oil
80 as to prevent the temper from
running. A good annealing will
relieve many strains, and
steels a good annealing will place the
steel in such a condition that it can be
tempered in water, which gives it great
endurance.

Tire Setting.

J. G. HOLMSTROM.

Tire setting is one of the most
important parts of the general black-
smith’s business. :
First, because it is a
class of work that re-
quires care, and sec-
ondly, because a good
part of the black-
smith’s income is de-
rived from this kind
of work. I am not
going to tell how tires
are set by large man-
ufacturers using mod-
ern machinery, but
ghall only give a few
points to blacksmiths
who are running re-
pair shops.

In the first case, we
will suppose that the
old tires are worn out
and new tires must be
put on. First, re-
move the old tires and
look the wheels over
carefully to find out
if the temons are |
loose, or if the wheel is felloe-bound.
If the tenons are loose, wedge them
with short wooden wedges. If the
wedges are short they will not run
down through the felloe and split the
spoke, as is the case when they are too
long. When wedging be sure to fit the
felloes snug against the shoulder of the
tenon. In doing this you will notice
that if the wheel is felloe-bound, the
felloe cannot be fitted down on the
shoulder until the felloes are cut off.
The right opening between the ends of
the felloes depends on the dish of the
wheel ; if the wheel has much dish the
opening should be less than in a straight
wheel.

Next place the wheel upon a plug
inserted in the square hole of the anvil.

in some

Fig. 1.

This plug can be made of an old axle
stub, and it will hold the wheel tight.
Now measure the wheel with the gauge.
Right here let me say something about
gauges. Don’t use a tire gauge with
hands on it, because the hands will
often be moved in placing the gauge
among other tools, or you may drop it.
You know one-sixteenth of an inch too
much draw is enough to spoil a wheel.
In measuring buggy wheels, run the
wheel twice with the gauge; if the
result is the same, enough, but if it
differs run it again, so as to make no
mistake. This precaution will pay.
Now straighten the tire, bend in the
bender, and place it in the tire holder,
if you have one. It is essential that
the tire should be held fast while
measuring it, because different results

SMITH SHOP WITH OUTSIDE TIRE HEATER.

are obtained in running a tire that is
held solid and running a tire placed
loose on the anvil. To obtain the
correct measure the wheel and the tire
should be held fast so that both can be
run with the gauge at the same
pressure.

The next operation is to cut the tire
exactly the same size as the wheel and
proceed to weld. Many smiths will
scarf the ends of the tire and then
rivet them together to hold them in
position while welding. This is not
necessary. Scarf the ends down and
let them swell out as wide as they
want. Then bend the tire so that the
end placed on top will have a tendency
to press down, after which fit the top
end down snug, and hammer the swelled
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sides around over the edges of the
under end, and they will hold together
while being welded. When ready to
weld, rest the tire over the edge of
the anvil with the under end raised a
little above the anvil. Let the tire
down and strike the first blow above
the under end. If this is not done, the
under edge of the scarf will cool off
before it is welded. When finished
round the edges off. The draw in a
buggy tire should be an eighth of an
inch from the size of the wheel.
Buggy tires can be heated in the black-
smith’s fire before putting them on the
wheels, but if you have many at a time
and have no tire heater, a fire outside

for that purpose is better.
Tire heaters are made in many
styles, one of which is shown in the
accompanying illus-
tration, Fig. 1. This
heater is made of
brick, six feet square,
with chimney above
the building to insure
a draft. The sliding
" door is easily raised
by means of a chain,
block and box full of
scrap iron as a coun-
terbalance. In the
large door is a smaller
door used to give easy
access to the fire or
to see if the tire is
hot. Don’t put a tire
heater inside theshop,
because the heat and
smoke will smother

you.

Wagon tires should
be set the same as
buggy tires, that is,
the wheels should be
looked over and set

right, and the tire and wheel marked so
that the tire will be returned to its orig-
inal position. The draw should be from
one-quarter to five-eighths of an inch,
according to dish and size of wheel.
In putting heavy wagon tires on, it is
sometimes a little difficult to get the
tire out of the fire and on the wheel.
Therefore I insert a few hints on tools
for this purpose. Fig. 2 shows a tool
for taking the tire out of the fire. It
can be made of an old buggy stub
1% inch square, and fastened to a
wooden handle six feet long. The
hand grip is made of %-inch half oval
iron and bolted on. In lifting the tire
out of the fire this grip will be a help
to prevent the tire from tipping over.
Next is a tool for stretching the tire
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out over the wheel. There are many
kinds used, hence I will describe
only two forms. The best consists of
a wooden handle with a piece of flat
iron bolted to it as shown, Fig. 3.
Considerable power can be derived by
making the handle 30 inches long.
The hook will swing and make it fit any
size. Smiths will easily understand
the philosophy of the device from the
cut. Another consists of a wooden
handle 1% by 12 inches, having a piece
of §-inch round iron, bent at right
angles and bolted to it, as shown in
Fig. 4. This tool can also be made
entirely of iron by splitting off a piece
of iron 2 by £ inches, and weldihg a
rod of Z-inch round iron to it for a
handle.

In setting old buggy tires they
should be shrunk equally on both sides.
If they are not, the holes will not meet
in the felloe and tire. Some smiths
will take a centre punch and mark the
tire, then measure the distance between
the marks and shrink the tire. This is
not the best way, however, because too
much time is consumed in doing this
on both sides of the tire, and if it is
not done, new holes will have to be
bored in the felloes. Besides, one
measure will be on top of the other,
and you may be one-sixteenth of an
inch out of the way in each and spoil
the job. The proper way to do this is
to put the tire in the holder and run
it with the gauge. I once had a man
working for me who had been running
a shop for himself for forty years. In

fourteen inches wide and twelve inches
deep. Bolt a piece two by six inches
by two and a half feet long on each
side, with notches in it. After putting
the tire on the wheel, run a rod through

=
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A CONVENIENT TIRE COOLBR.

the hub and support the wheel on this
rod as shown in the illustration, Fig.
5. By revolving the wheel swiftly, the
water will cling to the tire all around.

In setting heavy wagon tires, it will
often be necessary to drive the tire
even with the felloes in cooling,
because the felloes may be crooked.
In such a case the tire cannot be evened
up before it begins to cool off, and it
is not well to wait until the tire is
entirely cold, for it will then stick to
the felloes so tightly that the same
will split in mounting.  This is espe-
cially true if the tire is worn to a wire
edge. All this can be done while the
wheel is on the hangers over tib
cooler. With this cooler as shown, I
have set 600 tires in ten hours, having
four helpers and three fires, with
twelve tires in each fire.

A common tire will expand from two
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Fig.2.

Fig.3.

Fig.4.

SIMPLE TOOLS FOR HANDLING TIRES.

setting the tire he would mark the tire
with the centre punch, and proceeding
on the supposition that the tire and the
wheel were of the same size, would
never measure the wheel. A tire of
course may be the same size as the
wheel, or it may be anything.

There are many kinds of tire cool-
ers; with some it is necessary to
immerse the whole wheel. 1 don’t
like the idea of soaking the wheel in
water, and it is not necessary. A good
tire cooler can be made as follows.
Make a box five and one-half feet long,

to three inches, or three-sixteenths of
an inch to a foot. Steel tires will not
expand quite as much. Thus it will be
understood that light tires can be set
with only a few heats in the forge.
Heavy tires require a more uniform
heat all around so that they will expand
sufficiently, as they are very stiff and
difficult to fit to the wheel.

N. R. M. B. A.—The official report
of the ninth annual convention of the
National Railroad Master Blacksmith’s
Association shows a total enrollment of
225 members, 201 of them active.

Shop Talks on Wheels and
Axles—2.
D. W. M.

In full stagger for spokes, as ex-
plained in the preceding talk, the
distance between the face of one spoke
and the face of the next one to it, as
set in the hub, is equal to the full
width of the spoke. In half stagger
there is only half that distance, and
in quarter stagger one quarter that
distance between the faces of adjacent
spokes, as shown in Fig. 5. The half-
stagger is now commonly used on wood
hub wheels for light vehicles.

A wheel of one-inch tread, 1}~inch
spoke, half stagger and straight on
the face, would have a real dish of
44 inch. One half of the tread is
4% inch, and one half of the total
base bearing of the stagger at the
hub is % + ¥%—%% inch. Deduct-
ing 43 inch leaves 4} inch as the
real amount of dish, as will be per-
ceived from an examination of Fig.
6. The amount of dish should vary
with the height of the wheel in order
to have the front and hind wheels
track. The real question involved is
how to obtain a perpendicular line of
support.  Therefore, if the same dish
were given to a high wheel as a low
wheel, the plane of the face of the
wheel being perpendicular to the center
line of the axle, it would make it im-
possible for both wheels to have a
perpendicular line for the bottom
spoke. One of them would be wrong
if the other were right. Suppose the
wheel on which we have already calcu-
lated the dish to be 4 feet high; then
a wheel 3 feet high, made to match it
in every other way, and to be used as
a front wheel, should have only three-
fourths the amount of dish given the
hind wheel. This can he very easily
demonstratell by geometry and will not
be discussed further here.

Having wheels made with the correct
dish in them, the axles may be made the
same length front and back, measur-
ing between the shoulders, if the
length of the arms are the same. But
in some vehicles the front axles are not
80 heavy as the hind axles, and the hubs
not so large in diameter, and in order
to maintain an agreeable proportion,
the front hub is shorter than that in
the rear wheel. and so is the axle arm.
In such a case calculation must be
made from the center of the tread, or
the perpendicular line of support.

We are aware that in many shops
the front and rear wheels are made
with the same dish, and the front axle
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is shortened enough to make them
track, but this is faulty work and not
scientifically correct.

Again, we are aware that many axle
arms have no taper, and the dish of
the wheels is an arbitrary matter in
common practice, so that when the
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Fig. 5. SPOKE ARRANGEMENTS FOR
DIFFERING STAGGER.

vehicles run there is more wear against
the collar than otherwise. Such axles,
however, are made with broad collar
bearings and but small bearing on the
axle arm. This seems to be the pre-
vailing method at present, limiting the
amount of frictional surface to a small
bearing at the front and back and at the
collar. In this case the bottom of the
axle arm does not lie horizontally but
dips at the point. The great majority
of wholesale work is produced without
anything more than guess work to get
it ‘‘about right’’—yet having estab-
lished gauges and conscientious work-
men and inspectors, there is no reason
why it should not be accurate.

We have often seen wagon skeins
put on so that the wheels crowded
against the axle nuts. A little
mechanical knowledge wduld have pre-
vented that and made an easy running
wagon. It is a common thing also to
see the skein on an old wagon worn on
the top at the back end, and on the
bottom at the front or point end. This
is because a perpendicular line of sup-
port for the spokes was not obtained.
The great amount of taper on wagon
skeins makes it difficult to get sufficient
dish on the wheels to accomplish that
end, and they are frequently set with
the face of the spokes plumb, not the
center of the spoke bearing. To cor-
rect this in a measure, as stated in the
preceding paper, the wheelmaker sets
the 3pokes back of the center the
distance between shoulder and nut.
But this does not correct the fault.
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There is a freedom of lateral motion
required on heavy work, as farm
wagons, busses, trucks and coaches, so
that a close fitting taper axle is not
preferable. if the wheels are held too
rigidly they are not permitted to adjust
themselves to ruts or small impediments
and are unduly strained. @ Hence on
such work some latitude must be
allowed.

On the Collinge axle, the sides of the
arm of which are parallel, this lateral
motion is permitted and yet a close
fitting axle can be used. To further
facilitate its use and maintain a high
degree of perfection, spiral spring
washers have been inserted at both
ends of the box, which by their spring
allow a limited amount of lateral
motion sufficient for practical purposes
on coaches and fine heavy work, but we
are npt aware that anything of the
kind has ever heen used on the rougher
sorts of vehicles, such as farm wagons,
ete. It is apparent, however, that in
order to maintain this freedom of
lateral motion. the hottoms of the axle
arms should lie horizontally. Yet by
various devices many manufacturers
avoid this and think they have mini-
mized the difficulty and obtained an

easy running vehicle.
(To be continued.)

-

Carriage Repainting.—2.
The Burned-Off Job.
M. C. HILLICK.

Of the various classes of repainting,
none is perhaps more satisfactory from
a purely mechanical point of view than
that of burning off .the old paint and
beginning at the wood. From this
beginning the painter knows just where
he is. He becomes familiar with the
composition of the paint structure from
first to last. He goes forward with
greater confidence, and is able to speak
with more assurance to the owner of
the vehicle. In a word, he speaks
from a knowledge acquired behind the
scenes.

A chief necessity in burning off a
paint surface is a burning torch or
lamp that is safe, simple in construc-
tion, easily handled, and capable of
emitting a powerful burning heat.
There are numerous makes of such
lamps,and the painter engaged in busi-
ness cannot well do without one. The
rapid methods of carriage painting
practiced nowadays necessitates a
large proportion of burning off. as
compared to the amount of painting
performed, and this brings the burner
into active use.

BLACKSMITH

As regards care of the burning lamp,
the latter should be kept clean in all
its parts. The flues and mechanism
must, to insure proper working of the
lamp, be kept clear of all gammy sub-
stances. This will necessitate empty-
ing the reservoir of the lamp at the
time of turning off the flame. The
unused fluid emits a vapor that will
presently deposit in the flues a sticky,
resinous film, fatal to good results.
The clogged-up lamp has, in some in-
stances, proved fatal to human life
also. A number of accidents with the
burning lamp have come under the
direct personal knowledge of the
writer, and, without am exception,
they have been due to neglect of the
simplest rules of prudence. Keep the
lamp in a clean apartment, maintain
it bright and clear, inside and out, and
immunity from danger is assured. In
addition to the burning lamp the equip-
ment should comprise a narrow and a
broad putty knife, and a common
harvesting mitten, with a wrist and
half-arm attachment. A leather apron
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Fig. 6. OUTLINE ILLUSTRATING DISH
OF WHEELS.

extending from the knees well up to
the workman’s chest belongs to the
burning-off kit.

To a certain extent the term ‘‘burn-
ing off’’ is misleading. The actual and
literal burning off of the paint would
mean more or less scorching and
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charring of the wood, a condition that
is to be avoided. In paint burning,
simply direct the flame upon the surface
long enough to soften up the old paint.
Hold the knife in the right hand, and
as the paint softens push it firmly and
carefully under the soft pigment.
Begin burning at the right-hand side
of the panel, and as the knife becomes

loaded with the soft pigment, it can be .

emptied to the right and across the
unburned surface. Thus the hot mass
of paint is kept free from the bare
wood surface. The job burned properly
is in a fair way to be painted properly.
Bear in mind that the chief danger to
the wood in burning off comes from
too much burning. If the surface
during the process of burning gets
charred, and in sandpapering these
charred places are only partially cleaned
away, there remains a spongy surface
to plague the painter. The aim of the
workman, then, should be to remove
the old paint without in any wise dis-
turbing the texture of the wood.

Second only to the actual operation
of burning off the paint belongs the
work of sandpapering and cleaning up
the burned-off surface, to receive the
lead coat. All charred places require
scraping out until the live wood, full
of vitality, is reached. Every vestige
of the old paint should come off. The
clean live wood is needed as a foot-hold
for the paint coats. When the surface
ig vital in every part it amounts prac-
tically to new stock all over, and when
this condition is present an old surface
will hold and bear out the paint struc-
ture fully as well as a new surface.

Surfaces that, when new, were coated
with liquid primers need more sand-
papering as a rule than surfaces coated
with the time-honored oil and lead
mixture. Liquid primers and wood
fillers strike in the pores of the wood
and dry very hard. It requires extra
labor in sandpapering to strip a sur-
face of this kind to the grain and pores
of the wood sufficiently to insure a hard
and fast clinch of the surfacing coats.
If possible, sandpaper across the grain
of the wood. The paper cuts faster,
and the pores of the wood are more
fully opened and made receptive to the
lead coats. It has been questioned
whether it is possible in burning off a
badly cracked and fissured surface to
80 obliterate the imprint of the fis-
sures, so that when coated up and
newly finished these tracings may not
reappear.

Railway car painters complain of the
return, in tracery and outline, of the

old checks and fissures which belonged
to the burned off paint surface, the in-
ference being that tracings are seared
into the wood fabric from the old
fissures, and when the new paint and
varnish structure is completed, the
fissure outlines reassert theémselves.
The close, hard sandpapering that gets
down to the wood full and strong will
remedy this difficulty. It will strip
away the wood fabric and the old fissure
scars effectually. When this is ac-
complished, the new surface may be
depended upon to portray no earmarks
of the old surface disfigurements. The
sandpapering having been completed,
the next step is to apply the primer,
or, as most painters term it, the first
lead coat.

Time was when an excess of oil was
fairly deemed an impossibility in
vehicle painting. To-day, under the
conditions which prevail, a minimum of
oil is preferred. The conclusions .of
the best trade practice affirm in favor
of the coat that dries quick and hard
rather than the one that dries slower,
with an elasticity that, under the ab-
breviated allotment of time, is to a
considerable degree uncertain. A coat
of pigment may be made elastic with
oil to a dangerous extent, without re-
vealing the danger element in drying.
To all appearances the coat has passed
to a perfectly dry state, and in this
condition it is recoated. The im-
perfectly dried percentage of oil
remains passive, like the slumbering
volcano, until the vehicle comes under
the intense heat of the sun, when lo!
blisters break forth and the surface is
ruined. This so-called deviltry, often
ascribed to the varnish coats, is com-
paratively common, and more often
than not has its origin in these oil-
deluged under-coats. The lead coat to
use over the burnmed-off surface had
best be mixed, for the ordinary run of
work, in the proportion of one-fourth
pure, raw linseed oil to three-fourths
turpentine, with one-half a gill of good
coach japan to omne quart of the
mixture. Use a first-class white keg
lead and sadden out to a light slate
color with lamp-black. Beat the lamp-
black well into the lead before thinning
up to a brushing consistency. This
prevents the black from lumping up.
For work that has an unusually ex-
tended time in which to be finished,
three-eighths oil to five-eighths turpen-
tine can be used. Apply this lead with
an oval bristle brush, and brush out
smooth and uniform. For a strictly
high-class job, a second lead coat is

of vehicle :body painting.
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next in order, after giving the first due
time to dry. Mix this lead with only
sufficient oil to constitute a reliable
binder for the pigment. This will be
one-half a gill of oil to one quart of
turpentine, with coach japan in half
quantity to the oil, lead and lamp-black
as before. Make this coat, like the
first one, to brush out free from brush
marks and to flatten down nicely.

When this coat has dried adequately,
which it should do in forty-eight
hours, under good drying conditions,
puttying is in order. Mix putty of
dry white lead andi enough drop black
to give it a lead color, with equal parts
of medium-drying rubbing varnish and
coach japan as the liquid ingredients.
This i3 only one of many formulas
which might be given, but this is the
putty of our forefathers, and it re-
mains good enough for us and for those
who are to follow. It dries quickly
and hard, and gives satisfactory sur-
face results.

We ‘have now ‘brought the work up
to a point in the process of painting
where it may properly be carried for-
ward in company-with the other classes
Extended
space ‘has been devoted to the burning
off and cleaning up of the surface, the
writer deeming this branch of work of
the highest importance in the repaint-
ing business. ‘‘Burning off’’ has
become an extensive practice. Hence
the need of knowing how to do this
work properly, safely and economically.
The surface skillfully burned off, and
cleaned up, and leaded, has a splendid
start toward a finish that should please
the populace. A subsequent chapter
will describe how that finish may be
accomplished.

An Axle-Setting Kink.
B. C. JOHNSON.

Axle setting is something which in
many cases causes no little trouble to
smiths. I have a great many axles to
set, and some, where the wagon has
tipped over and bent the axle right in
the shoulder, would make difficult jobs
for a man who is not used to setting.
When I bave an an axle bent in the
shoulder, I heat the axle in the bend
and place it in the wheel hot. It will
be seen at once that by taking hold of
the wheel and axle it can be straight-
ened very quickly, and without pound-
ing the axle one bit. I do not know
how many smiths use that little trick,
but before I learned it I used to spend
considerable time trying to get axles
back into shape by hammering them.
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An Improved Shoeing Box.
JULIUS 8. DUQUETTE.

The engraving presented herewith
shows what I term a perfect shoeing
box, and I think that its good gualities
will be appreciated by any who may
use such a box.

It is built of oak, with the base
and bottom of the nail box of soft

generation, but are never lost and may
appear after a long time, so while it
does not invariably follow that a defec-
tive sire or dam will produce offspring
with same faulty construction, yet it is
of such ordinary result that the fact
has become well recognized by breeders
of all live stock. While an animal of
defective conformation may and

AN IMPROVED BHOBING BOX.

wood, combining strength with light-
ness. The soft wood may be of 3-inch
stock, while the balance of the box is
% or §-inch and sometimes §-inch wood
as desired. At the base the size of the
box is 112 by 18 inches, 3} inches high.
The side supports or risers are 123
inches high, and 8 and 5 inches wide
at the base and top respectively. Four
good size nail boxes are included on the
top. The box should be tightly screwed
together and braced, with four casters
at the corners to complete it. If any
of my readers are unable to construct
the box from this description, I should
be glad to have them write to me
about it.

Conformation.
E. MAYHEW MICHENER, V. M. D.
Congenital variations from the
normal conformation are those
originating before birth and due to the
effects of heredity. Defects of the
conformation of one or both parents
are alike transmissable. The results
are not always noticeable in the first

frequently does perform well the work
of the class to which he belongs, and
has even in some instances excelled, it
is aiso true that an animal of marked
imperfection of conformation is of less
value than one more nearly perfect.

In order to intelligently study the
conformation of a part it is first neces-
sary to have in mind the ideal or per-
fect condition.

In studying the front limbs, have
the animal stand upon a level surface
and view the limbs from two positions,
first from directly in front of the
animal, and second, from the side of
the animal. The two diagrams will
give an idea of the lines to be observed
in order to determine if the limb be
properly balanced so as to receive the
weight of the animal, and evenly dis-
tributed to the bones, joints and
muscles which form the limb. Viewing
the fore-leg from directly in front, the
following deviation from the normal
may be observed.

First, the condition known as base-
wide. In this condition the interspace

between the fore-legs is wider below
than above, or roughly the shape of
atriangle with base on the ground, and
the apex just below the breast bome.
This is due either to the fact that the
shoulders are too close together, or
the feet too far apart or to both con-
ditions. As a guide in judging the
condition, it may be said that the
interspace between the feet at the
ground surface should be such that
another foot of the same size might be
placed between.

Second, the condition known as base-
narrow is the opposite to the one just
described. The interspace between the
fore-legs resembles that of a triangle
with base uppermost and apex at the
ground surface between the feet. This
condition is more common than the
base-wide condition, and is also more
objectionable. = Both outward and
inward deflections of the leg may be
seen starting at the knee or even at
the fetlock joints, while from these
points upward the limb may be normal.

Third, the bowed leg. In this con-
dition the leg has an outward bend,
thus placing the knees too far from the
median line. The same animal may
show both bow-leg and base-narrow
condition.

Fourth, knock-kneed. This is the
opposite condition of the bowed leg,

CONFORMATION OF THE ANTERIOR LIMBS.
A—Median Line

BB—Normal Line.
and the knees are too near the median
line. It is found at times in the base-
wide animal.

Viewing the limb from the side, the
following deviations from the normal
may be detected :

First, both fore feet in advance of
the normal line, thus throwing undue
weight and strain upon the hind portion
of the limb. Second, both fore feet
placed behind the normal line. Third,
knees in front of normal line, a common
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condition, giving the leg a decided
bow-like outline. Fourth, knees behind
the normal line, the reverse of the
preceding condition, and known as calf-
kneed. Fifth, fetlocks too angular,
bringing the heel of the foot in advance
of the normal line, and thus throwing
undue weight upon the back tendons
and the navicular joint. Sixth, fet-
locks too straight, throwing the heel
back of the normal line, causing undue
jarring of the body while traveling,
and exposing the surfaces of the joints
to injury from concussion.

A Shoeing Discourse.
¥. H. BUMP.

We of the craft very often have to
shoe perfectly sound feet, which are of
such shape that the ordinary shoe,
though it seems to fit, really is a misfit.

One type of foot in particular, shown
in Fig. 1, may be mentioned. As

Fig.1. A sHOEING DISCOURSE.

usually shod, see Fig. 2, the heels do
not touch the shoe, and the latter cuts
into the soft quarters. This leads to
corns, bruised quarters and many other
evils. Sometimes the shoe is turned
in at the heels, but if turned in far
enough to accomplish its purpose of
providing a bearing under the whole
heel, the heels will be too close together,
and the foot has such a narrow base to
stand on that strained and swollen
ankles will follow. To remedy this,
some smiths turn out the extreme heel,
making a shoe like that shown in Fig.
3. This gives a base combined with a
bearing, but is far from perfect when
the foot grows out.

To get a perfect shoe for such a foot
I take a steel shoe (I use no other) and,
after calking and filing, cut the ground
surface as indicated in Fig. 4, cutting
half way through. I then take the
pane and draw the points to the shape
of Fig. 5. Thisgives a shoe that looks

well, fits well, and furnishes both base
and bearing. Where one side of the
foot grows very fast and the other side
is a failure, shoe that side the same
way and try to throw more weight on

WA

Figs. 2and 8. A SBHOEING DISCOURSE.

the faster growing side. This is a
decided success in cases of contracted
feet and narrow heels, and in bad cases
of contraction the ends may be turned
up to act as a spreader. In this way
it will be found very useful, but care
must be taken in using them, for if the
hoof is spread too much at a time it is
worse than before.

There is one other thing I always
find, and that is you must enlarge
the base a foot stands on in proportion
as you raise it above the ground.
When shoeing with plates, you can have
the plate about as short as the foot
itself, asin the cavalry service. When
you raise the foot up on calks, you
must make the heels longer in propor-
tion, or there will be undue strain on
the tendons. Inshoeing the hind foot,
I like to have the inside heel follow the
foot closely and be short. Then I like
to make the outside long and turnm it

out a little. (See Fig. 6). There are
three reasons for this. First, the short
inside heel is not in danger of cutting
the opposite ankle or of being stepped
on. Secondly, the long outside heel
gives support when the horse is draw-
ing and thus removes some of the
strain on the ankle. Thirdly, almost
all horses wear the outside of the shoe
first, having a tendency to run the foot
over to that side, and the long outside
heel turned out prevents this.

I have very little trouble with inter-
fering where this shoe is used. When
this does not stop the trouble, I find
just what part of the foot he strikes
with. ThenI turna shoe which is very
light except on the outside. Here,
opposite the spot he strikes with, I
leave about two inches very heavy, and
put the toe calk its length farther in.

Figs. 4and 5. A SBHOEING DISCOURSE.

For extreme cases, I have allowed this
extra width to project beyond the hoof
and let the toe calk cover the inside
toe nail hole. This makes the horse
toe in, and as he turns his toe in he
turns his ankle out and gets it out of
the way of the other foot.
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Today I shod a team to draw loads
on plank. The owner had them shod
with blunt heel calks and sharp toe
calks. Has any brother smith tried
this or seen it tried and knows how it
works?

Pointers About Wheel Making.
J. E. SHUFORD.

In building a new wheel the first
thing to consider is the hub. We
wheelwrights of the cross-roads per-
suasion prefer a fast oak, but it should
be solid, free from cracks, and in pro-
portion to the size of the wagon to be
built. I have known good workmen to
use a l3-horse hub for a two-horse
wagon, but this is a mistake. In the
first place, the spokes will not have
sufficient hold for the work the wheel
is expected to do; in the second, with
a two-horse rim and tire the wheel is
not in proportion and the job does not
look well ; and lastly the thimbles will
be too light for two-horse work.

The spokes should be of first class
white oak, and well seasoned. As
hand-made spokes are not much used
now and most men buy their spokes,
we have no way of knowing if the
wood is thoroughly seasoned, and it is
best to put the spokes in a dry place
until such is surely the case.

Hubs as they come from the factory
are not always mortised as they should
be. Runasquare through the mortises
and test them. The mortise should
be % inch longer on the outside of the
hub than at the box, v at the front
and % at the back. This, if the
spokes are made right, will give the
wheel the proper dish. The dish
should always be built in the wheel and
never drawn in with the tire. The
end of the tenon should fit the mortise
so that it will be 3 to % inch larger
at the shoulder the wide way and the
same size as the mortise in thickness.
The spoke should not be shouldered
square but with yz-inch bevel to the
front. See that the tenon will start in
the mortise and we are ready to drive
the spokes. Have the hub properly
boarded and screwed down golid on the
wheel bench. Then dip the tenon in
thin glue, warm water or a little white
lead. Use a two-pound hammer with
a flat face and a handle that will
spring a little for driving large spokes,
and a lighter hammer for light work.
If the mortise and tenons are right the
wheel will have } to £ inch dish, which,
if the tire is properly put on, will give
the wheel 3 inch dish. When driving
spokes use a gauge and drive each
spoke with the same dish. In repair

work cut out the mortise with a sharp
chisel enough to remove all bruised
wood, caused by the first spokes, dip
the tenon in glue and then in fine sand
and drive them.

The rim or felloes used can be sawed
or bent, except for very light wheels

Fig 6. A SHOEING DISCOURSE.

and for these the bent rim is best. I
like the sawed rim for heavy wheels,
unless & wide tire is used. Then the
bent rim is all right, as it does not
have to be so deep and the width gives
sufficient strength to keep it from
bending down between spokes and caus-
ing flat places in the wheel when the
tire wears thin. When putting on the

the wheel, neither too wide nor too
heavy. All cross-roads smiths have
customers who come with a light well-
worn wheel and ask to have a new tire
put on the wheel that has enough iron
in it for two such wheels, and who
invariably blame the smith when the
wheel is strained.

When doing a general line of work,
refilling buggy wheels is a job that
sometimes has to be done. If it is a
patent hub, remove the rivets and
drive every other spoke. Have the
spokes the right size, which can be
secured by stepping the flange with a
compass. After driving half the
spokes, start again, driving the remain-
der. Dip the tenons in good glue, and
when all the spokes are driven put the
wheel away until the glue has set.
Then bore rivet holesand re-rivet, and
you will have as good a wheel as ever.

In this country we still build the old
fashioned wedge spoke wheel, which
when built properly stands the heavy
work and rough roads better than the
shouldered spoke wheel, but as they
are somewhat out of date in many
places I will not give a description of
them, unless some brother wishes it.
In that case I shall be happy to tell
how to build them the right way.

Blacksmith Shop.

O. C. HRNDERSON.

A blacksmith must at all times look
out for his interests in every possible
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A CONVENIENTLY ARRANGED BLACKSMITH SHOP.

rim see that every end joint fits and
that the felloes fit down on the spoke.
If sawed felloes are used put a dowel
pin in every joint. If everything fits
up well leave one joint % inch open,
when your wheel is ready for the tire.

The tire should be in proportion to

way, and this is true as regards the
arrangement of his shop and tools.
As nice a shop as I ever worked in had
only two fires with anvils set at right
angles to the forges. A drill was
placed near and equidistant from the
forges, and beyond in front was a large
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floor convenient not only for shoeing
but tire setting and vehicle work. The
accompanying sketch will serve to
explain more clearly the arrangement
referred to.

Carriage Builders’ National
Association.

The twenty-ninth annual Convention
of the (Jarriage Builders’ National Asso-
ciation of the United States was held
at Cincinnati, Ohio, October 22d, 23d
and 24th. The carriage building and
accessory trades were fully represented
in the line of exhibits shown, and this
with the large attendance served to
make the Convention a most successful
one. Itishoped to present in the next
issue some Convention notes of interest
to the trade.

Master Horseshoers’ Convention.

The tenth annual Convention of the
Master Horseshoers’ National Protect-
ive Association of America was held
October 14th-18th at the Carrollton
Hotel, Baltimore, Md. Local No. 9 of
Baltimore provided an excellent pro-
gram of entertainment for the dele-
gates, of whom there were about 110,
and was presented with a testimonial
in appreciation of their efforts. Many
important subjects were discussed, and
steps were taken to encourage the
establishment of schools of anatomy of
the horse throughout the country.

Lawrence J. Fagan, of New York
City, was elected President for the
ensuing year; Patrick H. Rooney,
Albany, N.Y., Secretary, and James
G. Ray, of Columbus, Ohio, Treasurer.

American Blacksmith Prize
Contests.

Have You Written An Article Yet ?

On another page will be found details
of the prize contest now being held for
AMERICAN BLACKSMITH readers. Nine
prizes aggregating Ninety Dollags
($90.00) will be distributed to the suc-
cessful competitors, and you might be
one if you try.

There are three subjects from which
to choose, and three prizes will be
awarded under each heading: Fifteen
Dollars ($15.00) the highest, Ten Dol-
lars ($10.00) the next, and Five Dollars
($5.00) the lowest. ‘‘Horseshoeing,”’
“Carriage or Wagon Building,” “Black-
smith Repair Work.”” Pick out your
subject, and write your article. Do
this at once before it is too late.

Remember. it is not fine hand-writing
or good spelling that will win prizes.
Ideas plainly put. new methods clearly
explained, shop hints, handy tools, the

lessons of long experience, these are
wanted. Long-winded articles will not
necessarily win—two hundred and fifty
words only are required.

A number of articles have already
been submitted, and the contest bids
fair to be a vigorous one. If you have
anything to write about, and most
mechanics have when they stop to think,
do not delay, but send in your best
effort now. It is only required that
you be a subscriber to THE AMERICAN
BLACKSMITH. If you are not, look
this copy over carefully, and ask your-
self, leaving the matter of entering
the Prize Contest entirely out of the
question, if a year’s subscripiton is
not worth One Dollar to you.

Address all communications to the
Editor, THE AMERICAN BLACKSMITH,
P. 0. Drawer 974, Buffalo, N. Y.

Two Methods of Forming

Sockets for Wire Rope.
W. T. JAMES.

For the purpose of constructing
wrought-iron sockets for wire rope,
two methods are here described. The
one first described necessitates the
making of four welds, while by the
second method only three are required,
80 that the latter method is to be pre-
ferred both as regards facility of con-
struction, and strength of the finished
socket.

The first method consists essentially
in shaping a piece of good §-inch flat
iron substantially in the shape shown
in Fig. 1. Calculate the dimensions
necessary to form the proper circum-

Fig.2.

FIRST METHOD OF FORMING BOCKET.

ferences, allowing also for the weld.
This piece is then turned and welded
on a mandrel, such as shown in Fig. 4.
Next fashion two side pieces, welding
them on the side of socket. Two views
of one of these pieces are shown in
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Fig. 2. The ends are then turned and
welded.

“Thus it will be seen that four welds
are necessary to complete the opera-
tion, added to which is the danger of

Fig.4.
SRCOND METHOD OF FORMING BOCKET.

a poor weld at the point marked X, as
has often been found in practice.

The second or improved method
necessitates the forging of two pieces
as shown in Fig. 3, and in this case
also the proper dimensions for the cir-
cumferences are to be figured out,
allowing for the welds. Both edges of
each piece are scarfed and the pieces
themselves curved in the bottom swage,
after which separate heats on each are
to be taken. The weld at AA is first
made on the horn of the anvil, after
which scarfs on the other side are
closed in, and the welds made, finishing
on the mandrel shown in Fig. 4. After
this operation the job will appear as
shown at B, Fig. 4.

The next step is to scarf the round
ends, bending them over and welding to
complete the job. The result will be a
solid socket which will stand the strain
without danger of a weld giving out.

An Interesting Scotch Price
Schedule.

We have pleasure in printing below
an interesting notice coming to us from
Scotland, showing the amount and
regulation of blacksmith charges in
that country.

At a meeting of master blacksmiths
in the districts surrounding Spey, Avon
and Fiddichside, held at Craigellachie,
it was decided to fix prices on black-
smith work as below. It was left open
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from any pointof iew ono eleoed to SUBSCRIPTION CLUBS.

As a native Ithacan and an old friend
of Cornell University, I was especially
pleased with the article on ‘‘ Blac ith-
ing at Sibley College.” I believe THE
AMERICAN BLACKSMITH will succeed be-
cause it deserves success.

Yours sinoereéy,
M. C. HILLICK,
Ithaca, N. Y.

American Blacksmith Company :

I to-day received the initial namber of
THE AMERICAN BLACESMITH. It was more
than pleasant to read over the first copy
of your journal. In fact, this noon it was
passed around for inspection among sev-
eral of our instructors here, and the com-
ments were all decidedly favorable; all of
them were very much pleased with it and
predicted its success.

I enclose the names of a few men whol
think might be interested in receiving a
oopy of THE AMERIOAN BLACKSMITH,

Yours truly, JouN L. Bacon,
Lewis Institute, Chicago, IlL

American Blacksmith Company :

I think I will like your paper. Please
find enclosed one dollar ($1.00) for one
year’s subscription. Yours truly,

H. F. BRESSIEN,
Chesaning, Mich.
American Blacksmith Company :

I receive THE AMERICAN BLACKSMITH
to-day, and while looking through and
reading it came to the conclusion that the
paper would be useful to one in any line
of blacksmithing. Enclosed find one
dollar ($1.00) for one year’s subscription.
Yy

American Blacksmith Company :

Having received a copy of your journal
on the 10th of this month, I think it is
just what I want. Will you kindly put
m{ name on your subscription list?

remain, M. MCINTYRE,
Allan’s Corners, Que.
American Blacksmith Company:

Find enclosed my subscription for your
w. as I think 1t will prove a book of
uable information to me.
Yours respectfully,
RICHARD REID,
Caledonia, N. Y.

American Blacksmith Company ;

I received a copy of ‘‘ THE AMERICAN
BLACKESMITH ”’ yesterday and was so well
pleased with the contents that I think I
will try a year’s subscription.

Yours truly, F. L. Apaws,
Cumberland Centre, Me.

American Blacksmith Company:

Enclosed herewith please find our check
for $1.00, being subscription to THE AMER-
1CAN BLACKSMITH for one year.

From the appearance of the first num-
ber of your paper, we would say that it is
just what isneeded. We wish you success
in your undertaking. Yours very truly,

‘Wu. Harris & SoN,
Pittsburg, Pa.

American Blacksmith Company :
Enclosed find postoffice order for one
dollar ($1.00), for your book for one year.
‘We will be looking for the next issue of
your valuable paper and hope it will be a
success, as every shop should have one.
ours respectfully.
J. G. BLOCHER & SON.,
Clinton, 111,

A gratifying feature attending the in-
troduction of the first number of THE
AMERICAN BLACESMITH to the craft was
the voluntary formation of numerous sub-
scription clubs by those who received a
copy. It isdesired to encourage this club
raising as much as possible. A special
subscription rate has been made for such
clubs, to be had on application. Send in
the names of those who you think would
subscribe, and a sample copy will be sent
them. You can render your friends a
good service, and the men around or under
you in the shop, also, by bringing the
paper to their notice and starting a club.
Let us hear from youn

American Blacksmith Company,
BOX 974, BUFFALO, N. Y.
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THE FARRIER’S FORGE.

Reproduction of a Famous Painting,

THE FARRIER'S FORGE.

T large expense we have prepared especially for American Blacksmith

patrons a handsome reproduction of Mr. George Morland’s masterpiece,

‘“ The Farrier’s Forge.”” The original is a famous oil painting, and our

plates are made directly from an artist’s proof engraving by Mr. Thomas G.

Appleton. The size we furnish is8 9 x 12 inches, and the printing is done on
100 1b. superior quality of paper, suitable for framing.

The original of this famous oil painting has been exhibited in the principal salons
and art galleries of Europe and America, everywhere creating wide attention
and appreciation. It stands very high among art critics, many of whom have
pronounced it to be this painter’s best work. A copy of our reproduction, of
the size above stated, carefully and substantially rolled to protect it from dam-
age, will be sent free to any person sending us one new yearly subscriber to The
American Blacksmith. Remit by P. O. Money order, Express order, or New
York Draft.

If you will send us a list of the names of blacksmiths whose subscription you
intend trying to obtain, we will mail them in advance a sample copy of the paper
for their examination. Let us have your assistance in extending the influence
of The American Blacksmith. You can do your fellow craftsmen a real service
by affording them the opportunity of becoming acquainted with the journal.

Another offer. If you will take the trouble to prepare carefully a complete
list of the smiths, the wheelwrights and the carriage builders in your town,
with their addresses, we will likewise send you a copy of the engraving as above.
We want the name of everyone of these craftsmen which it is possible to get,
no matter whether in business for themselves or employed in other shops, large
or small. In other words, we want them all, the general blacksmith, the horse-
shoer, the machine blacksmith, the wheelwright and the ship smith. Those send-
ing in names under this offer must be subscribers to THE AMERICAN BLACKSMITH.

The picture which you can thus obtain will be found a most artistic sample of
the engraver’s art, and one well worth possessing.

AMERICAN BLACKSMITH COMPANY,

P. O, DRAWER 974, BUFFALO: N. Y,

Pan-American Awards.

The list of awards announced by the
juries at the Pan-American Exposition
at Buffalo, for excellence of products
exhibited, contains among others the
names of many firms manufacturing
for the blacksmith and carriage fields.
These are given below, together with
the particular machine or article on
which award was made.

GOLD MEDALS.
L. Alberger & Son, Buffalo, N. Y.,
125H P. tan teefu.sengme
American 8 d Wire Company,
Chicago, IlL. diamond dies for drawing
wire,

American Tool Works Company, Cin-
cinnati, Ohio, radial drills,

Bement, Miles & Co., Philadelphia, Pa.,
steam hammers

Buffalo Forge Company, Buffalo, N. Y.,

ln%n;peed sm%ompmy, Buffalo, fan

system of heat , ventilating and drying.
Cincinnati Mac mgh.me Tool Company,Cm
cinnati, Ohio, u]
Cleveland Twmt Oompany, Cleve-
land, Ohio, twist dnlls
Hay-Budden Mfg. Co., Brooklyn, N.Y.,
mﬁdm Tool Co W
mpany, aynesboro,
Pa,, nmveéﬁ " o v
Lazier ngme mpany, Buffalo,
N. Y., gas and gasoline eng?:n
ugnst Meitz, New York City, N Y.,
kerosene engme
Morse Twist Drill and Machine Co.,
New Bedford, Mass., machine tools.
National Meter Company, New York
City, N. Y., ﬁaa
Otto Gas Engine Works Philadelphis,
Pa., gas engines
thtaburg MeterOo Pittsburg, Pa., gas
and gasoline

en
‘ Strnthers, VVg‘lls & Co., Warren, Pa.,

The %nd ‘White Co., Worcester, Mass.,
apgvm.noes for shop llght.mg
marth & Norman Co., Grand Rap-
ids, Mich., drill-grinding machines.

SILVER MEDALS.

Ames Iron Works, Oswego, N. Y., auto-
matic steam engines.

Bement, Miles & Oo Philadelphia, Pa.,
vertical mllhng machine

Bessemer Gas Engine Co., Globe City,
Pa., donble-(iylmder two-cycle gas engine

Buffalo orge Company, Buffalo,
N. Y., mechanical draft apparatus, forges,
punches, shears and blacksmith drills,

Buffalo Gasoline Motor Works, Buffalo,
N. Y., gasoline moto

Foos Mfg. Co., Sprmgﬂeld Ohio, gas

and gasoline engines.

Gisholt Machine .Co., Madison, Wis ,
tool grinders.

Rogers & Co., Samuel C., Buffalo, N.Y.,
grinding machme

Standard Tool Co Cleveland, Ohio,
twist drills, reamers, mlllmg cutters and

taps.
%eber Gas Engine Co., Kansas City,
Mo., gas and hoisting engines.
BRONZE MEDALS.
Howard Iron Works, Buffalo, N. Y.,

vices.

Norton Em ‘Wheel Co., Worcester,
Mass., Walker Universal tool and cutter
grinder.

HONORABLE MENTION.

Buffalo Emery Wheel Co., Baffalo,
N. Y., emery wheel foot power grinder.
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HIGHEST AWARD, PAN-AMERICAN EXPOSITION.

uffalo Blacksmith Tool

BUFFALO BLACKSMITH PUNCHES, SHEARS,
UTTERS

mucn ntows Euosni
PSETTERS

The first Portable Forge of merit was a ‘‘ Buffalo.” This award proves
they are still the most durable, efficient and smoothest running.

BurraLo ForGe CoMPANY,

BUFFALO, N. Y., U.S. A.
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PRIZE ARTICLE CONTESTS.
What Do You Know That Will Interest Our Readers?

N order to stimulate interest among the great number of blacksmiths, wheelwrights
and other artisans, we have decided to offer a series of prizes for articles upon three
different subjecte as suggested below. The prizes will be nine in number, distrib-

uted for articles upon three different subjects.

These will be * Blacksmith Repair Work,"” ‘‘ Horseshoeing,”” and * Carri or
Wagon Building.”” For the first, second and third best contributions under each head
we will award prizes of $15, $10, and 85 ively. We have made the first of the
three topics purposely broad, so as to admit blacksmiths of all classes without reference
to the character of their work. In order to enter for thesee prizes, articles must not be
less, we have decided, than two hundred and fifty words in length. They may deal
with any phase of their subject and will be judged solely upon their merits, the prin-
cipal factor determining the choice of the best article being its value to our readers.

herever ]‘Jucticable, articles should be illustrated by photographs, blue prints, or
rough pencil sketches, 80 as to render the reading matter clearer and more inte g-
he prize contest will be subject to certain conditions, as follows:

First. No person will be awarded more than one prize, though he may increase his
chance of success by making as many contributions as desired, in any or all of the
classes mentioned above.

Second. Contestants for these prizes must be subscribers to THE AMERICAN
BLACKSMITH. :

Third. We reserve the right to publish any articles thus submitted, awarding
honorable mention to such of those contributors who may fail to secure a cash prize.

Write clearly upon one side of thmper only, and mark all articles in oomPetition,
‘‘Prize Contest—Repair Work,” ‘¢ Contest—Horseshoeing,”” ‘Prize Contest—
Carriage Building,’’ as the case may be. In order to insure impartial treatment at the
hands of the judges, the article should be accompanied by a sealed envelope containing
within the name and address of the contributor, and bearing on the outeide some ficti-
tious name, which is likewise to be signed to the article itself.

Competition for these prizes does not uire any special faculty for writing, for
an article will be judged more by the real value of the matter which it contains than
the language in which it is presented. Hence, if one has some good point to describe, he
should feel no hesitation in writing about it, for it is our part of the work to put such
matter into shape for publishing. The very best articles are those by the every-day
smith or artisan, who tells of something he has seen or done right in his own shop.

Address all communications to the Editor.

[HE AMERICAN BLACKSMITH.
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THE 2%:H.P. WEBER
GASOLINE ENGINE

SIMPLE, ECONOMICAL AND DURABLE IN Weight, 660 Pounds

OPERATION, AND LOW IN PRICE.

BLACKSMITH WORK.
CUNNINGHAM, KAN.,
ﬁower in your shop let me say to you, B
. P. ENGINE! n't be afraid abgnt the
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engine for nine years. but I recently changed to the 23 H.
P. Weber, and find it has plenty of power. I runa power =

hammer, emery grinder, drill, bolt cutter,
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machine, w lathe, iron hthe. and expect to put in ;{v‘vg

saw machines, all up-to-date tools.
BE AFRAID OF 214 WEBER!
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GEORGE G. SIMONSON.
HOMESTREAD, Io June 24, 1901,
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LADROA, Towa, Oct. 22, 1901,

Gentlemen :—Your 2)¢ H. P. Engine is

A
Gentlemen :—The 2)€ H. P. engine I set u

g an em T'H:E cut shows our 23 H. P. Weber Engine, mounted on suitable
and buffer, a short jointer and a lz-incg rip saw, and it
seems to have plenty of power to pull them all.
H. H. YORK.
UBURN, MAINE, Oct. 16, 1901.
in my shop

skid foundation complete with— Water Tank,
GUARANTEE.—We will replace, F. 0. B. Qasoline Tank,

and it runs all right. I put the test of 2)§ brake horse- Factory, any part or'parts unduly worn or Water and Gasoline Pipes,

power to it and found I
saw, huzz saw, two emery stones, blower,
screw cutting Iathe, speed lathe and g

engine does my work all right.
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nnds:ol:\e.gand the of two years. We guarantee the engine to
A.J. DYER

defective, free of all charges, for a period Bunsen Burner Igniter,

fully develop 2% Actual Horse Power. Starting Lever,

OTHER SIZES FROM 4 TO 100 H. P.  Your Money Back, If It Falls to Meet our Guarantes. Wrenches, Oilers, Etc.

WEBER GAS AND GASOLINE ENGINE CO.

One-half per cent. discount, if you mention THE AMERICAN BLACKSMITH.

P. 0. BOX V-1114, KANSAS CITY, MO.
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ALL
STEEL

OPEN. CLOSED.

AUTOMATICALLY TAKES UP ITS OWN WEAR,

(Can you afford to overlooR this most important point?)

IT IS BALL-BEARING, which absolutely pre-

vents side rattle. (There is nothing in a straight LOOK OUT for any Coupling that depends
bearing coupling, such as the common bolt and upon rubber for its anti-rattling qualities.

nut coupling, to prevent side rattle.) (Rubber soon wrings and twists itself to death,

IT IS SELF-LUBRICATING. (A feature not requiring frequent renewal.)
contained in any other coupling.)

THE BRADLEY Shaft T B s S

couptingdependsupon 4 HIE DEST STEEL SPRING
THAT MONEY CAN BUY for its anti-rattling qualities. It is absolutely noiseless, and with it
shafts and pole may be exchanged in 10 Seconds without the use of tools of any kind.

One carriage concern has found it profitable to use 25,000 PAIRS of The Bradley
Couplings within Five Years. Dealers, INSIST upon having all the carriages you buy
equipped with these Couplings. You can get them if you insist, and at no advance in
price. “ Carriages with The Bradley Shaft Couplings on them are more than half sold.”
Compare the advantages of other Couplings with The Bradley. A little higher in price
perhaps, but advantages considered, The Bradley Couplings are the cheapest on the market.

e C. C. BRADLEY & SON
e Vowre Vpon REgvLST. SYRACUSE, N. Y.




v THE AMERICAN

LANCASTER and NIAGARA
ORTABLE FORGES
BLOWERS ¢ DRILLS

FOR MODERN SMITHSHOPS.

New.up-to-date designs,including valuable features,found in no other forges. Buiit heavy
and substantial in every way for heaviest work. Furnished with our new ball tuyere and
Improved fire pot with center and side blast,still friction clutch ar

NIAGARA BLACKSMITH FORGE No. 250.

RING OILING FORGE BEARING.

883

LANCASTER FORGE No. 161.

MODERN BLACKSMITHING,
Rational
Horse/
Shoeing

AND
Wagon-
Making,
With Rules,
Tables
and Recipes.
A nec_e‘.d for
blacksmiths, horse-
shoers, wagon-

makers, mechanics
and apprentices.

$1.00 Post Paid.

1.6 Holmstrom

CRESCO, laA.

“The Australasian
Coachbuilder &
Wheelwright,"”

A Monthly illustrated Technical Journal
circulating amongst Coachbuilders, Wheel-
wrights and Blacksmiths throughout the
Commonwealth of Australia, New Zealand
and South Africa.

application to
J. E. BISHOP & CO,
65 MARKET STREET,
Sydney, Australia.

BLACKSMITH

Schodorf’s Acme Shoeing Rack

A practical device for shoeing bad and unruly
horses. 1t swings entirely out of the way when
not in use, It isa life and labor-saving device,
and should be in every shop where horses are
shod. Sold complete or in Shop Rights, with
directions.

James hton, of Silvan Grove, Kansas, on
Sept. 16, 1801, wrote as follows: * I purchased
one of your ahoeingmracks through B
Frazer, of 8t. Joseph, Mo., and have just set it up
and shod one of the meanest mules in it, yester-
dnJ that there is in the State of Kansas, and it
held him so u{lht he could do nothing but aqueal.
I consider it all right.

For sale by nearly all the principal hardware
firms in the West, or by

A. C. SCHODORF, 70-72 Levee St., Columbus, 0.

Lazier Gas Engines

Run at less expense, require less
attention and last longer than
any gas engine on the market,
2 to 100 H.P. Write for cata-

logue.
Lazler Gas Engine Co.
sox 0. BUFFALO,N. Y,

Sutton Tuyere

This Tuyere is made of the best Dunbar pig
metal, and has the fire bowl cast with it. The
fire cannot spread and keeps clean and bright.
It will pay for iteelf in the SAVING OF COAL.

Send for descriptive circular and price.
ADDRESS

INDIANA FOUNDRY CO., Ltd.
INDIANA, PA.
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Published Monthly at 918 Mutual Life Building,
210 Pearl Street, Buffalo, N. Y., by the

American Blacksmith Company

Incorporated under New York State Laws.

Subscription Price:

$1.00 per year, postage prepaid to any post office
in the United States, Canada or Mexico.
Price to other foreign subscribers, $1.25.
Reduced rates to clubs of five or more sub-
scribers on application.

For sale by foremost newsdealers. Bubscrip-
tion agent for Great Britain and Ireland, Thomas
Mattison, 57 Kent Road, 8t. Denys, Southampton,
England. For Spain, J. F. Villalta. Puertaferrisa,
7-9, Barcelona, Spain.

Subscribers should notify us at once of non-
receipt of paper or change of address. In latter
case give both old and new address.

Correspondence on all blacksmithing subjects
solicited. Invariably give name and address,
which will be omitted in publishing if desired.
Address all business communications to the
“American Blacksmith Company.” Maltter for
reading columns may be addressed to the Editor.
8Send all mail to P. O. Drawer 974.

Cable address, ‘* BLACKBMITR,” Buffalo.
Lieber's Code used.

A Few Notes Concerning the
Carriage Builders’
Convention.

Some additional items concerning the
twenty-ninth annual Convention of the
Carriage Builders’ National Associa-
tion at Cincinnati, Ohio, which were
crowded out of the November issue of
this paper, may be of interest. The
Grand Hotel was headquarters for the
Convention, at which place the business

~meetings were held during the week.
Equal interest, however, was centered in
the exhibit at the Music Hall, of mate-
rials entering into carriage construc-
tion. Every inch of space was occupied
by exhibitors from all parts of the
country and the display of accessories
and supplies used in the manufacture of
vehicles was bewildering to the unin-
itiated. Many unique improvements in
carriage construction were here first
shown.

The attendance for the week was
unusually large and well-deserved. At
the registry office the names of ap-
proximately one thousand various rep-
resentatives of the carriage and wagon
trade were entered. The election of
officers resulted in the choice of Mr.
Henry C. Staver, of Chicago, as Presi-
dent, though Mr. W. H. McIntyre, of
Auburn, Indiana, had been prominently
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mentioned preceding the election, in
connection with this office. Consider-
able wire pulling for the next annual
meeting was a lively feature of the
week. Buffalo played strongly for first
honors, but was defeated by Detroit
supporters after a close contest.

The annual dinner of the Association
was held in the Cincinnati Armory, and
was a complete success. Some seven
hundred were in attendance, making it
in fact the largest banquet ever given
by the Association. THE AMERICAN
BLACKSMITH was represented here, as
it was at the Music Hall Exhibit.

The Carriage Builders’ National As-

sociation is _progressing most success-
fully, and at each annual convention a
long list of new members is always
added. May its shadow never grow less.

Contmued Articles of Specia.l
Interest.

To make good the promise on the
part of the publishers to increase the
value of the paper to readers in every
possible way, THE AMERICAN BLACK-
SMITH begs leave to briefly call attention
to the initial papers of two new series
of continued articles, each of which
are thought to be of special interest.

The two series thus referred to are
written, one by Mr. William C. Stimp-
son, of Pratt Institufe, Brooklyn, and
the other by Mr. John L. Bacon, of
Lewis Institute, Chicago. Both gentle-
men are in charge of the forge shop
departments of their respectiveschools,
and are eminently qualified to write
upon the topics in hand. Mr. Stimp-
son’s articles will take up in detail and
with full illustrations, the elementary
principles of decorative iron work, a
subject in which every progressive
smith is, or should be, interested, as the
opportunities for applying knowledge
along these lines to advantage are
almost without end. The series will
comprise a full and comprehensive dis-
cussion of the subject. The second of
the two series, the first number appear-
ing in this issue, is that conducted by
Mr. Bacon, embracing a thorough
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treatment of the various underlying
principles and operations of forge shop
work. The intended scope is outlined
in the author’s introduction on another
page, and to this attention is directed
for further details. As mentioned
there also, a special feature will consist
in the encouragement of questions from
readers, with a department of answers,
conducted by the author, the end in
view being to make the articles of the
greatest possible value to all. Both
these series will continue from