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THE REDUCTION IN FORD PRICES

The decision of the Ford Motor Com-
pany to reduce the price on all of their
products from 14 to 31 per cent. caused
quite & sensation in automobile circles.
Business and financial men regard the cut
as more than a mere reduction in the
price of flivvers. To many it indicates
that the post-bellum prices are finally on
the wane. That it will have a marked
effect on prices in general seems to be the
concensus of opinion, the extent, how-
ever, being problematical, none venturing
a decided opinion. Many of the other
manufacturers, while explaining that the
reduction will cause the loss of thousands
of dollars to second-hand car dealers, point
out the fact that it will not have any de-
cided effect on the prices of other cars,
because, as they explain, the Ford is in
a class by itself, and its selling price
would not be considered by the buyers of
higher priced cars.

Men in business and financial circles,
however, are not so sure of this, some
predicting that this will be the forerunner
of a general price decline.

They feel that Ford has acted at the
psychological moment.  Merchants fear
that this will encourage the public to wait
for further price declines in other lines.

In announcing the decision of the com-
pany, Mr. Ford in a formal statement
sai

“Now is the time to call a halt on War
methods, war prices, war profiteering and
war greed. It may be necessary for
everybody to stand a little sacrifice, but
it will be most profitable after all, be-
cause the sooner we get the business of
the country back to a pre-war condition,
progress, prosperity and contentment will
occupy the attention of the people.”

The announcement said that the reduc-
tion was made despite unfilled orders for
146,065 vehicles.

EMPOYERS WARNED TO CARRY COM-
PENSATION INSURANCE

“Employers who come under the Work-
man’s Compensation Law are warned to
carry compensation insurance to cover
their employees. The failure to do so”,
said Bernard L. Shientag, Chief Counsel to
the State Industrial Commission, “is a
misdemeanor punishable by a fine up to

(.

one thousand dollars, by imprisonment
up to one year, or by both fine and
imprisonment.”  The Industrial Com-
mission through its Counsel will proceed
vigorously against any employer who con-
tinues to disregard this important law.

“A large number of awards to injured
workmen and to widows and orphans can-
not be collected” said Mr. Shientag, “be-
cause employers have neglected to carry
compensation insurance and in many cases
are financially unable themselves to make
payment. These widows and orphans are
cendemned to a life of want and compelled
to seek the aid of charity because em-
ployvers have violated this law.”

“It is not only a great injustice and
social wrong, but it arouses a spirit of
resentment and discontent in the hearts
of these unforunate victims of industrial
accidents, who cannot understand why the
humane Workmen’s Compensation Law,
which they counted on for protection has
completely failed them.”

A FAIR DEAL IN CREDITS FOR THE
AUTOMOTIVE INDUSTRY

Nothing could be more alien to the
rightful purposes of the Federal Reserve
Act or in sharper conflict with business
wisdom and fair-play than a singling out
of the automotive industry for drastic
restrictions of credit. For the sake of the
principle involved, as well as the vast
practical interests at stake, it is greatly
to be hoped that the Federal Reserve
Board will in nowise countenance, much
less recommend, any policy to this efTect.
A rumor is abroad, however, that the
regional banks have received suggestions,
if not explicit instructions, to cut auto-
motive credits to the bone and marrow,
leaving the development, indeed the very
life, of this great province of industry
and commerce helplessly crippled. That
responsible heads of the nation’s financial
affairs should take such a position is
almost unthinkable; certainly, it could
find no support, but only condemnation,
from the discerning rank and file.

The only conceivable justification for
refusing needful credits to this or to any
other sound and legitimate business, as
long as funds therefore are available,
woul«b be to. protect the .asgential against
the noﬁ-éséol}‘tix'r,l.and to check theé éxtrava-
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gance which breeds inflation and danger-
ous instability. But assuredly no com-
petent judge would assign motor vehicles
and machines to that category. The most
casual observer knows that motor trucks
are as essential as railway cars, and that
tractors are as functionally important as
plow horses or farm wagons in the coun-
try’s productive life. Nor is it measur-
ably different with the passenger car, that
indispensable means of modern travel and
communication. Theoretically, of course,
the doctor could revert to the dozing Dob-
bin or his ancestors, the commercial
traveler to the dirge of the country
“hack” and the farmer, who now saves
priceless hours and gains all manner of
advantages by his automobile, could go
back to the Arcadian jog of ox-cart or
mule. Theoretically, we say; but if in
fact the automobile and its kindred ma-
chines were suddenly whisked out of our
daily life and labor, what an aching hol-
lowness there would be. What gaps in
business and social currents. What
failures to function and connect.

Years ago—a very grandsire’s past, it
secems, though really but a score or so
of summers—the automobile was regard-
ed as a luxury for the few. To-day it is
a necessity for multitudes, a source of
livelihood for two million American work-
ers, the foremost promoter of good roads,
the banisher of solitude and loneliness
from unnumbered farmsteads, the bringer
of rural health and freedom to families
once pent in cities, the foundation of the
world’s second largest industry. There is
scarcely a field of the country’s produe-
tive interests that does not profit, one
way or another, from the manufacture
and sale of automotive machines.

To hamstring the credit sinews of a
business with which the common interests
are thus vitally bound up, merely because
perrons here and there are extravagant in
buying automobiles, would be as unwise
and unfair as to stop the grinding of grain
because certain foolish damsels squander
their pin money on cream tarts, or glut-
tons now and then gorge themselves on
hot cakes. Let the prodigals be rebuked
as severely as common sense and publie
conscience can applv the rod: but let not
the rights of a great prosperity-breeding
industry be trampled down in the pro-
cess.

T 24338
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HE welding of cast iron wheels
forms one of the lines of work
which the blacksmith who in-

stalls an oxy-acetylene welding out- -

fit is occasionally called upon to do.
Nearly every kind of machine has
one or more wheels, and the various
designs and sizes of wheels are nu-
merous indeed. Any of them are
liable to get broken, which means
work for the welder. Every kind
of broken wheel is a job in prospect
for him.

Not only do the different types
present different problems, but the
location of the fracture in the same
kinds of wheel presents different
methods for the application of the
welder’s trade . Each wheel may
have the fracture located in a dif-
ferent part, thus offering plenty of
opportunity for the torch operator
to exercise his skill and ingenuity.
Some wheels have two or more
fractures while others have but
one; complications which tend to
multiply, sometimes to simplify,
the difficulties attending the weld-
ing process. Sometimes it is easter
to weld a wheel with two cracks
than it is to weld a wheel having
but one. Sometimes just the oppo-
site holds good ; all depending upon
the location of the cracks.

The welding of cast iron wheels
might be said to be in a separate
class of welding, since once the
welder grasps the fundamental
principles of handling this kind of
work, he is soon able to repair
broken wheels regardless of shape
and size; regardless of the nature

casungs puts them 1n a
class distinetly by themselves, be-
cause casting design and $ize con-
trols expansion and contraction,
more or less. That is due to the
general shape of wheels, these
forces act along certain well de-
fined lines, so that no matter where
it is broken, the welder can closely
approximate the amount and direc-
tion of expansion, and can, there-
fore, tell in advance what to do to
take care of contraction; provid-
ing of course he has a fair under-
standing of the theory of heat reac-
tions upon metals, particularly
upon cast iron when ecast in a
c¢ylindrical shaped body.

First, he must know that metal
expands upon being heated and
contracts upon eooling. In other
words, it increases in dimensions as
the heat is applied and goes back
to nearly its original size as it cools.
This swelling, so to speak, acts out-
ward from the central point in all
bodies of iron, or, in other words,
the expansion is in every direction.
To illustrate this, let us suppose we
have a block of iron an inch or so
square, or a perfectly round ball of
iron an inch in diameter. Now,
suppose we heat either one equally
on all sides. As the heat increases,
the diameter of the ball or .block
increases. Barring impurities in
the metal, or other irregularities,
every side of the square block will
increase in length and width the
same; and the diameter anywhere
through the ball will have in-
creased. We see from this, by ex-
pansion the walls of the two arti-

N e ey

t
stands, but to apply this theory to
cast iron wheels is not quite so easy.
Here is where the difference in size
and shape, and in the number and
locations of the fractures effect the
welding process. For instance, the
crack may be located in such part
of the wheel that the action of ex-
pansion is resisted or perhaps ef-
fectually stopped; or the design of
the casting may serve to turn the
expansion aside, or influence the
contraction the same way; or the
preheating may have been im-
properly applied, so that some part
of it will resist the inward pull of
contraction. In either case there
will probably be an open crack or a
warped casting, depending upon
the power of the casting’s resist-
ance.

The preheating may have been in
the wrong portion of the wheel, so
that the action is directly against
the heat of the welding. That is,
the preheating may be located so it
will close the crack while expand-
ing other parts of the casting, when
it is really desirable to open the
crack. These complexities and sev-
eral others must be taken into con-
sideration and thoroughly under-
stood before the welder can expect
to look at a wheel and tell off hand,
where and how much to preheat it.

It is not the purpose of this arti-
cle to try to discuss all of the diffi-
culties connected with the welding
of any certain type of wheel. Nor
is it possible to do so in a short
article. It is quite difficult to cover
all of the complexities of design



4 THE AMERICAN BLACKSMITH

OCTOBER, 1820

and fracture location in the various
sizes of wheels now in use.
Therefore, let us take one type of
wheel with but one kind of fracture
and follow it through the process
of repairing. Let us see if we can

Figure 1. SHOWING THE LOCATION OF
THE FRACTURE

apply to it, the theory of expansion
as has been explained. In this, we

- must take forgranted that the read-
er understands the fundamentals of
torch practice, together with some
knowledge of the characteristices of
molten iron. We shall work in as
much detail as space permits con-
cerning the different operations in
the repairing of this wheel, from
the time it entered the shop to the
repaired casting.

First, the job consisted of a
gasoline engine fly wheel weighing
about a hundred and fifty pounds.
Two spokes were cracked as shown
in Fig. 1. The extreme lightness of
these spokes in comparison with
the rim made this a job requiring
considerable care in preheating and
in cooling. The size of the wheel
made but little difference in the
manner of welding, because the
same kind of wheel having the
cracks located in the spokes like
this one would have required the
same general treatment regardless
of size.

The first step of the repair pro-
cess was to groove the cracks. This
was done by cutting away enough
metal on each side of both cracks to
form a wide V-groove. Each groove
was cut about half way through

the spoke metal. Then the crack
on the opposite side of each spoke
was grooved in the same way. Thus
making a groove on each side of the
spoke; the two grooves meeting in
the center of the spokes. This
called for a weld on each side of
both spokes, but more than made
up for the extra time required be-
cause it permitted a better-looking
and a stronger weld. The worst
trouble being that the double
groove required a turning of the
job in the preheater with a conse-
quent chance for loss of expansion.
After grooving and cleaning, the
fly wheel was arranged for preheat-
ing as shown in two of the photos
accompanying this article. The
preheating was perhaps the most
important part of the repair pro-
cess, since the success of the weld-
ing depended upon it. The wheel
was small enough to heat all over,
but this would be a waste of time,
since a better effect could be had
by localizing the heat; or in other
words, by confining the preheat-
ing to one portion of the casting.

Therefore, the wheel was ar-
ranged for preheating as is shown
in Fig. 2. It was placed upon a
bed of firebrick arranged on top of
the leveling table. The bricks were
so placed as to confine the heat of
the oil burner to one portion of the
heavy rim; at the same time pre-
venting the spokes from heating.

The oil burner was arranged to
spread its flame around a portion
of the rim located between and in-
cluding the two broken spokes.
Bricks were placed between the
flame and the hub of the wheel to
prevent it from getting hot. Secrap
asbestos paper was stuffed in the
cracks to further retard radiation.
After the heating ‘was started, the
heat was further confined by plac-
ing wet rags on the spokes next to
the hub and on that part of the rim
outside the brick enclosure.

As soon as the preheating device
was ready, the oil burner was
lighted and set as shown in the
picture. While it was burning, the
welder gave his attention to keep-
ing the heat from being conducted
to other parts of the wheel, while
the enclosed portion heated. Dur-
ing this operation the oil burner
and brick oven were covered with
strips of asbestos paper to help con-
fine and concentrate the heat; this
also helped to protect the torch op-
erator from the discomforts of the
preheater.

As the heating progressed, the

theory of expansion as previously
explained, commenced to act. When
the enclosed section of the rim
commenced to heat, it started to
expand. As it expanded, the heat-
ed portion of the rim endeavored
to stretch, or gain in length as well
as in size; but the rigidity of the
adjoining parts of the rim pre-
vented much endwise expansion.
The natural thing for the heated
portion then was to warp or bulge
outward, being prevented from ex-
panding to its fullest extent the
rim section bulged outward, away
from the spokes. This was a natu-
ral action, since the arched shape
of the rim prevented it from warp-
ing inward. In other words, the
heated section of the rim tried to
grow in length, but was prevented
by the resistance of the cooler por-
tions of the wheel rim. Failing in
its efforts to gain in length the rim
was forced outward; and in so do-
ing pulled the short ends of the
broken spokes out with it; as
the rim expanded, it opened the
grooved cracks in the two spokes.

This opening of the cracks was
just what was wanted ; just the rea-
son why the rim was heated. The

Figure 2. THE ARRANGEMENT FOR
CONFINING THE HEAT TO ONE SEC-
TION OF THE RIM

opened cracks provided plenty of
play for the expansion and contrac-
tion of the weld metal. Perhaps it
is better to say the opened cracks
provided freedom of action to the
shrinkage or contraction of the
weld metal, since/the weld metal is
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practically fully expanded when
added to the groove, and, therefore,
has but one movement; that is con-
traction. This again brings out
the reason for preheating. The job
was expanded by preheating so the
fully expanded weld metal would
not pull away from the adjoining
casting metal when the weld cooled
as would have been the case if the
cracks were not opened. It was de-
sired to have the rim contract in
unison with the weld when both
cooled. The contraction of the rim
was to follow the contraction of
the welds inward as both cooled.

Perhaps a little stronger state-
ment would make it clearer to
some. The contracting rim squeezed
the weld metal inward as both
cooled. It isreadily seen that there
could be no contraction cracks
through a procedurelike this. If the
filler metal is fully expanded when it
is added to the weld, and the rim
starts to squeeze inward as the weld
cools, then the weld cannot con-
tract away from it, and crack the
spokes again, providing of course
the preheating is properly done.

Now, the rim should not be ex-
panded too much, as it would then
tend to warp the spokes as it con-
tracted. The rim must shrink to
very near its original curve or
strains are set up in some part of the
wheel, which are likely to cause a
fracture when conditions are just
right.

Estimating the correct amount to
expand the rim is a rather delicate
matter; one for which it is hard to
give any fixed rule. Experience
will probably teach better than any
rules because the structure of the
iron has a bearing on the amount of
expansion.

A rule that works out pretty well
is one that the foundrymen use.
Cast iron shrinks approximately an
eighth of an inch per foot. In our
case, it is the shrinkage of the weld
that we want to measure. The weld
is so small however, that the shrink-
age, based on an eighth of an inch
per foot, would be almost unmeas-
urable. The actual weld or the
melted part of the spokes, would in
all probability not exceed one inch;
thus it is readily seen that to at-
tempt to measure the expansion
and contraction by the foundry
rule would require some pretty fine
work. Much too fine for every-day
use.

The heat of the weld is not con-
fined to this one inch; it is conduct-
ed to several inches on each side
of the weld to make this part of

the spoke red hot. These red hot
portions are almost fully expanded.
At least they may be considered so
in relation to the rim expansion.
Thus we have about half a foot by
which to gauge the expansion of
the rim. In other words, the rim
is expanded until the cracks have
opened 1/32 of an inch or more.
The best way to tell when this
expansion is established is by
watching the grooved cracks, in-
stead of attempting to heat the rim
to a certain degree of redness.
Roughly speaking, however, the
cracks ought to be open about right
when the rim has reached a dull

Figure 3. THE ASBESTOS COVERING
TO RETAIN THE HEAT

red stage. Watching the grooved
cracks is easier, since it is some-
times difficult to see the proper con-
dition of the heated rim, especially
in daylight.

‘With the idea in mind that he
wanted to open the cracks enough
so the cooling weld would not pull
the spokes apart when it cooled, the
operator lighted the oil burner, and
placed it so the flames would en-
velope a section of the rim as stated
above. The fire bricks helped to
deflect the heat around the rim sec-
tion. Thus the preheating was
carried on until the rim was suffi-
ciently hot to expand both grooves
about the amount previously
stated. A sketch accompanying
this article should make clear the
location and extent of the preheat-
ing and also the effects of expan-
sion. The drawing is exaggerated

a little for the purpose of making
it clearer.

The spreading of the grooved
cracks was observed through open-
ings made in the asbestos covering.
As soon as the crack had spread a
little . more than a thirty-second of
an inch, the welding flame was ap-
plied to the end of one groove.
A small size cast iron filler rod was
used. With the tip of the flame’s
white cone barely licking the groove,
the torch was revolved in grad-
ually decreasing circles over about
half an inch of the fracture.
As the groove turned red the flame
was concentrated in one spot at the
end of it, and the welding rod was
brought in contact with the flame.
The flame was held until a portion
of the groove bottom melted and
flowed together. At almost the
same time, the end of the filler rod
was melted into the molten groove.
As this was accomplished the flame
was gradually moved to another
part of the groove bottom, melting
and flowing it together, and follow-
ing it with a bit of filler metal. The
whole groove bottom was thus cov-
ered with bits of filler metal. Not
so much attention was paid to get-
ting these added bits smooth and
nicely arranged ; the main effort be-
ing to make the work continuous,
and see that the sides as well as
the bottom of the groove were in a
molten condition when the filler
was added. It is also important to
see that the filling operation was
continuous; that there was no mis-
run portions. Then, when the en-
tire length of the groove was treat-
ed, the flame and filler were worked
back over the weld to finish filling
the groove. About the same torch
and filler manipulation was em-
ployed in placing this last layer
of new metal.

This layer was also made to form
a slight surplus of filler metal over
and above the level of the spoke.
Each bit of metal added was thor-
oughly soaked into the preceding
layer. The welding flame was
played over the surplus to melt and
settle it into one mass, especially
along the edges of the weld. The
flame was also employed t6 blow
the metal smooth.

A strictly neutral flame of less
than medium size was used in con-
nection with a soft silicon-iron rod
three-sixteenths of an inch in di-
ameter. A flux powder made for use
on cast iron welds was applied at
frequent intervals. These factors
being the same on the four welds.

Ascsoon! as the top groove of the
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first spoke was completely welded,
it was immediately covered with
asbestos to hold up the expansion
by confining the heat. Then the
second spoke was welded in the
same manner as the first. When
the second weld was finished, the
asbestos paper was immediately
removed and the whole wheel
quickly turned over in the pre-
heater. This was done as rapidly
as possible and the casting was im-
mediately covered again with the
asbestos to prevent loss of heat as
much as possible.

When the wheel had been turned
and covered, the oil burner was al-
lowed to burn beneath the rim a
few minutes before starting to
weld. This was to allow the inter-
ior of the brick enclosure to heat
again. Devices used to prevent
conduction of heat to other parts
of the wheel were also replaced.

Next, the grooves were welded
one after another, in much the same
manner as the first time.- Care was
necessary in reopening the bottom
of the groove, where the first welds
had seeped through. This rough-
ness was melted and puddled level
before adding new metal. The
new metal was placed in two layers
carefully soaked together. .- In a
groove as small as this, however,
the entire length may be filled in
one layer if desired, only it is es-
sential to be more careful about
melting the sloping sides of the
groove before adding the filler;
and, as with the first weld, the sur-
plus metal should be soaked down
to conform to the shape of -the
spoke.

After both grooves were filled
and blown smooth, they were cov-
ered with asbestos and allowed to
heat a few minutes before turning
off the preheater. The casting was
allowed to remain in the fire brick
enclosure under cover of the as-
bestos until nearly cold, to cause
the contraction to act slowly. The
heat of the rim was thus conducted
to the spoke welds, and radiated to
the air space about them, prevent-
ing them from cooling before the
rim began to contract.

If the welder understands his
business, he may uncover the out-
side edge of the rim and force it to
cool faster while holding back the
contraction of the spoke welds, so
the two will act in unison. The
heavy weight of the rim causes it
to contract so slowly that it may
not press inward, upon the con-
tracting weld fast enough. But, if

he wants to assist this cooling, he
must use good judgment and keep
the action of the cooling casting in
mind. The cap rim should squeeze
inward upon the shrinkage of the
welds.

From the foregoing suggestions
the blacksmith should be able to
tell how to weld other types of
wheels with their fractures differ-
ently situated. He has only to pre-
heat to open the crack and cool to
close it. The weld is not allowed
to pull against the wheel any-
where; nor should the preheating
be arranged so it may pull upon
fragile parts of the wheels.

1. SHOWS THE LOCATION OF PRE-

» HEATING

2. DOTTED LINE INDICATES THE
DIRECTION OF EXPANSION

SELECTING PROPER TRACTOR
PLOWS

Strange though it may sound,
it appears as though but compara-
tively few farmers, planters, and
farm managers display a thor-
ough knowledge of the proper
plows to select for tractor plowing
when they purchase, and, as a re-
sult, when their tractor is unable to
render first class plowing with the
poorly selected plows, the farmer
immediately springs up and runs
down the tractor.

Ten times out of eleven the un-
satisfactory experiences with tract-
ors in plowing comes from the use
of the wrong plows. Two exam-
ples, taken from actual experiences
of Southern rice growers, will ade-
quately illustrate the importance
of properly choosing the correct
plows, and the plows suited best to
the soil being turned over. In
heavy, stiff soil a tractor was mak-
ing an absolute failure in plowing.
It was pulling a two-bottom gang
plow, each plow cutting twelve
inches, or a total of twenty-four

inches. The tractor often stalled
and the plows frequently ware out
of the ground. A plow expert was
called and after making his inspec-
tion he changed the plows to a
gang, having three ten-inch plows.
The tractor pulled these easily and
the soil was excellently prepared.

A tractor could not develop suffi-
cient power to pull a gang plow in
heavy buck-shot land. The plows
were the regular mold board plows.
The planter on whose land the
tractor was trying to plow rejected
the tractor and said it was a detri-
ment to him. A plow expert heard
of the trouble, examined and in-
spected the work and recommended
the use of the same number and
size plows, but the substitution of
flat mould boards for the solid
ones. The change was made and
the tractor easily did its work; and
the planter immediately purchased
the outfit he at first didn’t under-
stand.

It is such instances as these that
cause the tractor to receive so many
inconsiderate slurs from many
farmers, and, as previously stated,
ten times out of eleven the farmer
himself is to blame ; and the sooner
he learns the plows best fitted to his
work the easier the tractor will do
his work.

HARDENING SMALL DRILLS

Hardening and tempering small
taps and drills requires consid-
erable care and experience if per-
feect work is to be obtained.
‘When undertaking the work the
taps and drills are held with the
spiral or thread immersed in lead
which has been brought to the melt-
ing point in an iron or earthenware
crucible. Pieces of very small diam-
eter should be left in the molten
metal for about 60 seconds. They
should then be withdrawn and
plunged in cold water. If the bath
be of the correct temperature no
lead will adhere to the work when
they are removed.

After chilling the tools should be
cleaned and tempered. The most
convenient way is to lay them on a
sheet of old iron held over a char-
coal or gas fire. The tray should
be rocked a little during the pro-
cess in order that the pieces may be
heated uniformly. When they at-
tain a dark straw or gold color they
should be again plunged in water.
It is held that by the above treat-
ment the degree of heat is strictly
limited, and it is impossible to burn
the edges as with/an open fire.
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ERHAPS no part of the entire
P overhaul job is more important

than the proper fitting of the
main engine bearings. This is fairly
safe to say, for the reason, that
many of the other details, if not
properly attended to when the mo-
tor was overhauled, may be ad-
justed with but little work after
the motor has been placed in the
car. Not so, however, with the
main engine bearings. They not
only must be fitted properly; but
they must also be aligned when the
motor is down, otherwise it is vir-
tually impossible to correct them
afterwards.

To be certain, a loose bearing
may be adjusted, after the motor
has been assembled, merely by re-
moving the crank case; that is at
least, most of the motors in present
day use with few exceptions, have
the main bearing accessible after
the crank case has been removed.

There is one objection to a pro-
cedure of this nature,that is,while
the bearings may be adjusted very
satisfactorily, very often, the con-
tributing cause for the bearing hav-
ing become loose, can not be re-
moved, and the result is that in a
very short time the same old
trouble is again apparent.

There are several very impor-
tant details in fitting the main
bearings, aside from having the
bearing caps fit snugly, that either
make the job a success or a failure.
These details are often overlooked

or neglected by the mechanic. Such
conditions as sprung shafts, shaft
journals that are out of round, tap-
ered or scored, and bearings that do
not align properly, are some of the
major contributing factors to bear-
ing failures. Then too, a goodly
number of these failures may be
traced back to the mechanie, who
will invariably set up the bearing
caps so tightly, that it is next to im-
possible to turn the motor over,
after the repair has been complet-
ed. In many of those instances, one
may see the self same man, lament-
ing that a pound has developed in
one or more of the bearings, in
spite of the fact, as he says, that all
of the bearings were tightened up.
So they were—too tight, and when
the motor was started, they became
so hot that they just naturally
burned out some of the babbitt to
relieve themselves.

All of us are more or less fami-
liar with the process in general, yet
there are a number of details which
have escaped our attention,or which
we have regarded as being so unim-
portant as to merit little considera-
tion ; but which, nevertheless, have a
most decided influence on the suc-
cessful performance of the bearing.
‘While it may bore some of the more
experienced men to repeat some of
these instructions, many of us may
gain some helpful suggestions by
following the process through from
start to finish, and see if there are
not some details, which we have

AUTO AND TRACTOR SHOP U
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work can not, or rather seldom is
done, where it gives the workman a
backache to do it. The bearing caps
should all be marked, so that they
can be returned to their respective
places when needed; then they are
removed, and thoroughly cleaned.
Next, see that the timing gears are
marked, so that no time will be
wasted in retiming the motor when
it is set up. The crank shaft is
then removed, thoroughly cleaned
and then inspected. Let us lay em-
phasis on the word inspected. All
the bearings should be measured
with a pair of mierometers to see
that they are not out of round in
excess of .0005” per inch diameter
of the bearing; if they are, have
them trued up. '

There are a nymber of devices on
the market for this purpose, and they
work very nicely too, but there is one
objection to their use on the line
bearings of the crank shaft, that is if
they are not carefully handled, they
are apt to leave the bearings slight-
ly out of alignment. Alignment is
a very important detail, as we all
know, so even though the bearings
are trued up perfectly round, if
they are thrown out of line, we
have accomplished nothing, but
really have made matters worse.
In this condition, the shaft is just
as ruinous, perhaps even more so,
than if it were sprung, because in
reality we have made a miniature
crank shaft from the line bearings.

Next, the bearings should be meas-
ured with micrometers to see that
they are not tapered. . There is al-
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ways excessive wear on a bearing
carrying a tapered shaft, because
there is a certain amount of end
play in the erank shaft. The bear-
ings naturally wear to accommo-
date the largest diameter of the
shaft, and when the shaft slides
back and forth permitting the
smaller part of the shaft to be sup-
ported by the bearing, then it fits
perhaps loosely enough so that
there will be a slight knock; not
perceptible at first, but it gradual-
Iy becomes more and more pro-
nounced, until there is unquestion-
able evidence of a loose bearing.
Where the taper is over .001”, as a
matter of precaution, it would be
well to have the shaft trued up.
Now, we come to the most im-
portant detail of all; the one that

FIG. 1

is responsible for more bearing fail-
ures than all the others combined;
it is our old enemy the sprung
shaft. There are a number of rea-
sons or causes for shafts becoming
sprung. Improper alignment of the
bearings is one, bearings that fitted
so tightly that the use of acetylene
was necessary to start the motor
when it was tested and sudden and
excessive strains are some of the
most prominent causes. The sprung
shaft must be detected, taken out
and corrected or else a new one
substituted, if good service is to
be expected from the motor. There
are a number of ways of checking
it up to detect this condition. One
is to place it between centers, re-
volve the shaft apd place an indi-
cator while so doing on the various
bearings. One large manufacturer
in instructions issued to their service
departments, says, that if the main
bearing does not run out in excess
of .006” the shaft can be success-
fully used. That may be true—at
least let us hope it is. Perhaps
what he meant to have said, had
space permitted, was that it might
be used—used long enough to have
the car driven several hundred
miles, and then when the inevitable
bearing knock developed, it could
be pawned off on the owner because
he ‘‘let the oil get low’’ or didn’t
use the preseribed kind of inner
tubes, or any other reason why.
For good uninterrupted service the
shaft must be straight, absolutely
s0. There is no objection to test-

‘ing shafts between centers, aside

from the fact that a majority of the
smaller establishments do not have
the necessary equipment, but on the
other hand the shaft may be tested
quite as accurately in other ways,
and then too, it frequently occurs
that the centers on the shaft are
mutilated, and where this condition
exists, naturally the shaft will not
run true, regardless of whether it
is straight or not. So when testing
shafts between centers, be sure that
they are not mutilated, lest you
condemn a shaft which is straight
and serviceable, or vice versa.

The shaft may be accurately test-
ed right on the bearings them-
selves, without any equipment
whatsoever. Clean the upper bear-
ing halves, that is, the one in
the upper half of the ecrank
case, blue all the bearings on the
shaft, lightly with prussian blue,
and then lay the shaft on the bear-
ings. Turn the shaft over several
times without applying any pres-
sure to it, and then observe what
effect that turning had on the blue
of the shaft. If they are all evenly
marked, all the way around the
shaft and on all the bearings, the
shaft is straight. If the front and
center bearings are marked and the
center bearing is marked only on
one side, the shaft is sprung. Fig-
ure 1 shows the appearance of the
marking on a straight shaft, while
Figure 2 illustrates the appearance
of one which is sprung. This is
just as positive evidence as though
it were shown by an indicator, the
only difference being that the latter
shows the extent to which the shaft
runs out, while the former merely
shows that the condition exists. In
severe cases, however, the shaft
may be actually rocked on the cen-
ter bearing, merely by turning the
shaft so that the marked part of the
center shaft bearing will face or
rest on the bearing in which it runs.
In that position, it is often possible
to tip the shaft back and forth by
tapping it alternately on one end
and then the other. Where no
marks appear on the shaft’s center
bearing, it is the result of the center
bearing in the crank case being low.
After the front and rear bearing
have been lowered by slight serap-
ing, the center bearing will engage
the shaft properly. The same thing
is applicable to the front and rear
bearings. Where either fail to
touch the shaft, it is the result of
the other two being too high, and
thus preventing any contact.

Where we have discovered by the

foregoing, that we have a sprung
shaft, some corrective measures
suggest themselves to us. Can the
shaft be straightened by springing
it back? Yes it can. or nearly so,
but—but will it stay straight?
There is where the doubt arises.
No it will not—not in the major-
ity of cases.  After having been
straightened and then placed back
in service, the shaft is very apt to
spring back to its original condition
the first time that it is subjected
to a severe strain. This has been
shown conclusively by examining
shafts that were straigchtened and
then placed in service for a short
time. In nearly every case, they
were as badly sprung, and in some
instances even worse than when
they were removed the first time.
This conclusion is substantiated by
a simple experiment that you may
try in your own shop, if you happen
to have a straightening press. Take
a sprung shaft and place it between
centers, locate the position and di-
rection of the sprung portion. Then
place the shaft under the press and
notice how far in. the opposite di-
rection the shaft will have to be
bent in order to straigten it. In
some cases, it will have to be pressed
an inch or more to have any effect.
When the shaft is straight, or near-
ly so, turn it over so that the pres-
sure may be applied from the re-
verse direction, and notice how
much pressure it will take to bend
it back to its original sprung
shape. You may be surprised to

find that a quarter or less of that
amount will usually do the trick.

So it would seem from the fore-
going, that it is pretty risky busi-
ness to use straigtened shafts, at
least shafts that have been straight-
ened by bending them back to some
semblance of their former shape.
There seems to be but one satisfac-
tory way of straightening ecrank
shafts. It is to place them on a
crank grinder and regrind the line
bearings to alignment. Few shops
have sufficient work to justify the
installation of such equipment, and
sinee this operation necessitates the
use of new undersized bearings, it
is profitable to attempt the repair
only on large and expensive shafts.
It will be cheaper to use new shafts
on light four cylinder motors, as




Digitized by GOOS[@



Digitized by GOOS[@



OOTOBER, 19820

AUTO AND TRACTOR SHOP 11

treme and completely melt out part
of the babbitt. A hard smooth sur-
face should be imparted, and when
the ‘‘running in’’ process is pro-
perly completed the caps should be
adjusted, then drawn down just as
tight as possible and allowed to run
that way until there is no longer any
tendency to heat.

SCREW DRIVERS

The screw driver is probably the
most abused tool in a repairman’s
kit . It is used for a number of
things for which it was never in-
tended. The edge is destroyed, and
it will not only mutilate the heads
of screws to which it is applied but
often slips off and damages the ad-
. joining material. When properly
ground the tool is much more effi-
cient and will remove the serew
without marring it, and with less
danger of injuring the user. Screw
drivers that are subjected to con-
stant use become worn as shown
in the extreme left hand side of the
illustration. The screw driver
should be hollow ground as shown
in the center figure of the cut or
with square edges as shown to the
extreme right.

USING THE RIGHT TOOL IN
THE RIGHT PLACE

The hammer and cold chisel me-
chanic always gets in wrong sooner
or later, no matter whether he is
using a screw driver in place of a
cold chisel ; or a cold chisel in place
of the proper wrench. In this par-
ticular instance the effect is quite
apparent. The mechanie thought
he would save a little time in re-
moving a rear wheel from the
axle by resorting to the strong arm
method assisted by a good heavy
hammer, instead of using a wheel
puller. The result is self-evident.
He got the wheel off, but the time
he saved and a whole lot more will
be used in replacing the damaged
axle. You can’t drive a nail with
a sponge no matter how hard you
soak it, so why not try using the
proper tools?

LUBRICATION OF BEARINGS

The function of lubricants in
bearings is to separate the surfaces
by a film so that metallic con-
tact does not occur. If such
a separation does take place the
friction resulting will follow the
laws for fluids. It has been well
established by Tower that under
conditions of perfect lubrication
the journal is actually fluid borne,

and in this case the laws of fluid
friction may be applied. He
showed that when a bearing is
plentifully supplied with lubricants
the friction depends very little on
the load or the character of the sur-
faces, but is dependent on the ex-
tent of the surfaces, the velocity
and the character of the lubricant.
Tower’s experiments were made
with the load and bearing above a
journal, the lower part of which
was immersed in a bath of oil. He
found that the journal carried the
oil between the surfaces and
formed a film between them. One
of the most interesting points of his
experiments was noted quite acci-
dentally. In the course of his work
he had oceasion to drill an oil hole
at the top of the bearing and found
that the oil flowed freely from it.
He attached a pressure gauge at
this point and determined that a
pressure of 200 1lb. per square inch
was developed, although his load
was only 100 Ib. per square inch
of projected area. Later experi-
ments showed that the pressure of
the film at the top was greatly in
excess of that at the sides and that

it was greater on the discharge side-

than on the entering side. The
thickness of the film has been de-

termined as between 0.0013 and .

0.0029 in. Mark Meredith.

A BATTERED AXLE—THE RESULT OF
NOT USING THE PROPER TOOLS

THE IGNITION OF GASOLINE
BY STATIC ELECTRICITY

There are innumerable instances
of fires due to ignorance on the
part of men handling gasoline.
Beside the self-evident hazard of
tobacco sparks, open flames and

sparks due to opening electrical.

switches or those caused by
defective wiring, there is danger
due to the generation of static elec-
tricity by the flow of gasoline.
Every mechanic knows that elec-
tricity may be produced by rubbing
two substances together, as for ex-

ample, the sparks which jump from
a running belt to one’s hands in cold
weather. In the same way, static
electricity is generated by the fric-
tion between the moving gasoline
and its container. If some means
are not provided to conduct this
electricity away from the contain-
er, it will build up until there is
a sufficient amount to jump a small
gap, causing a spark which will
ignite gasoline. By following rules
given by the National Board of Fire
Underwriters, fires due to the gen-
eration of static electricity, when
pouring gasoline, may be avoided.

Never use a hose except of metal
or metal lined, making it of the non-
static type, which should be in
metallic contact with the supply
tank. The nozzle should also be in
metallic contact with the can or
tank which is being filled.

Never use anything except an un-
painted metal funnel.

In pouring from an open mouthed
can be sure and rest the can on the
funnel.

Never hold a chamois skin away
from the funnel, but allow it to
rest on it.

Never allow gasoline to fall any
distance to a receptacle from a
valve or nozzle above it. Gasoline
passing through the air generates
static electricity.

In filling tank wagons, if the fun-
nel is suspended from the filling
tank allowance must be made for
the lowering of the tank because of
the settling of the springs.

TO TEMPER A CHISEL

Heat the chisel about 114 in. up
from the cutting edge, to a dark
cherry red, then cool the edge in
water and rub it with an emery
stick or a whetstone. Let the heat
run down to dark straw color, then
cool the edge again and brighten as
before. Let the heat draw to the
color of pigeon blue, then cool the
entire chisel. Chisels tempered this
way will stand much better than
those tempered in the ordinary
way.

In May, 1920, the U. S. exported
motor vehicles and parts totaling
$29,763,034. Rubber imported dur-
ing the same period was valued at
$20,104,383.

‘When a man boasts of his speed
at a job, take a look at the quality
of the work.
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-LEGALLY SPEAKING

If a man were to give another an orange
he would simply ray: “I give you this
orange.” But when the transaction is in-
trusted to a lawyer to put in writing. he
adopts this form: “I hereby give and con-
vey to you, all and singular, my estate and
interests, right, title, claim and ad-
vantages of and in eaid orange, togcther
with all its rind, juice, pulp and pips, and
all rights and advantages therein, with
power to bite, cut, suck and otherwise eat
the same or give the same away with or
without the rind, skin, juice, pulp or pits,
anything hereinbefore or hereinafter or in
any other deed or deeds, instrument or
instruments of whatever nature or kind
whatsoever to the contrary in any wise
notwithstanding”

THE HYPNOTIC BUGLER

Two darkies in a negro regiment were
boasting about their company buglers.

“G’long wit’ you, boy,” said one; “you
ain’t got no bhooglers. We is got the
boogler, and when ’at boy wraps his off
lip around that horn and blows pay-call
it sounds jes’ like that um Boston sim-
phony band playin’ ‘The Rosary.’”

“Yeh, T hearn you, replied the other.
“Talk up, boy; talk up. Yo’ is wadin’
deep into trouble.”

“—An’ when he sounds ’at tapoo the
angile Gabri’el hisself is lendin’ a ear,
boy. A ear is what I says.”

“Well, if yo’ likes musik they is all
right, but if you’ is yearnin’ fo’ food yo’
wants a boogler with an hypnotic note
like we is got. Boy, when Ah hears ole
Custard-Mouth Jones discharge his blast
Ah looks at mah beans and Ah says,
‘Strawberrehs, behave yo'selves! Yo' is
crowdin’ the whip cream out o’ mah
dish.’ ”—American Legion Weekly.

Work is the richest of all gold mines.
It yields infinitely more than money when
tackled in the right spirit.—Forbes Maga-

zine.
REAL DISTINCTION

Dibbins was dining with some people
who were proud of the recent elevation of
a member of the family to the House of
Lords.

“This,” said his hostess, “makes the
second of my husband’s family in the
peerage. Have yvou any relation in the
House of Lords?”

“No!” said Dibbins, “but I've two
maiden aunts in the Kingdom of Heaven.”
—London Tit-Bits.

Sub Editor—*“A correspondent wishes to
know why they whitewash the inside of a
hen-house.”

Editor—“Tell him it's to keep the hens
from picking the grain out of the wood.”
—Boston Transeript.

“You say you were held up by a foot-
pad with a revolver this morning. At
what time?”

“Five minutes to one.”

“How can you fix the time so precise-
l ?9’

“Because I could see the church clock,
and I noticed the hands were in the same
pusition as mine.”—London Tit-Bits.

Counsel—“After all my. client is only
charged with simple theft.”

Prisoner—*“Simple! I'd like to see you
do it.”—London Opinion.

“Among the memorable dates in his-
tory,” wrote a boy, “was Anthony’s date
with Cleopatra."—Case Eagle.

Judge—“Now, I don’t expect to see you
here again, Rufus.”

Rufus—“Not see me here again, Mr.
Judge? Why, yo’ all ain’t a-going to re-
sign yo’ job, is you, judge?’—Search-
lights.

HANDBQOOK FOR MOTORISTS

Radiator: The large, flat thing on
the front of the car (just back of the
license plate) resembling a bee's
boarding-house, and which generally
ought to contain water when it
doesn’t.

Motor: A phlegmatic-looking mass
between the radiator and the clutch,
which is rather set in its habits and
dislikes being worried with theories
and pliers.

Clutch. The big, round thing under
the footboard that should be put to
sleep before you exercise the gear-
shift.

Driving-shaft: A piece of steel
whose temper is not proof against
arguments with the reverse on the
down grade.

Gears: A pesty lot of little wheels
that must be quickly humored when
they grind their teeth.

Manifold: A large pipe on the
motor against which the tinkering
motorists rests his head—just before
he stops tinkering.

Carburetor: The thing that mixes
the gasoline and air in proper pro-
portion before you try to fill it with
cylinder oil.

Differential: Quite a mysterious
arrangement packed into a round
sort of a thing on the back axle by a
genius who is never about when you
try to put it back again.

Magneto: Quite a cute little ma-
chine that has something to do with
electricity if you only let it alone.

Valves: Sort of a trap door inven-
tion with springs that are decidely
tricky and really belong in the recoil
action of a canon.

Drip-pan. The place where you
hunt for your favorite cotter pin.

Gasoline tank: A tin box near the
back of the car (near the tail light)
that you remember and find empty
after you have gone and lost half of
vour car in the dust.—Charles Elkins,

Jr., in Judge.

THE LAST TRIUMP

A colored dough-boy who had hit Paris
on AWOL and supplied himself generously
with the vin sisters, mingled with strong-
er waters, woke suddenly in a still be-
fuddled condition in the great wurban
cemetery of Pere al Chaise, whither his
uncertain steps had taken him. To make
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it worse, there was an air raid going on.

The brother looked around him out of
half closed eyes. On every side stretched
long rows of white monuments. Sirens
shrilled from the city streets.” Dazzling
beams of white light stabbed the heavens.
There could be but one conclusion.

Hastily searching his pockets, he drew
forth his remaining possessions—a bottle
of vin blane, a pack of greasy cards, a
much-worn pair of ivories—and hurled
them from him.

“Git gone away f’'um me, evidence,” he
muttered. “Now, come on, Mistuh
Gabriel, I'se ready.”—The American Le-
gion Weekly.

McMIV, OF LONDON

Two Highlands stood looking at the im-
posing facade of a building in West-
minister. The cornerstone bore the date
in Roman characters, “MCMIV.”

“Luke, a’ thot, Angus,” said one. “Ah’ve
never heard th’ name McMiv beéfure, but
thear’s a Scotsman who’s got his name on
one of th’ finest buildings in London. Ye
can't keep ‘em down, can ye?”—London
Tit-its.

If love is blind it’s a wonder he ever
hits the mark.

Bobbie—*“My father must have been up
to all sorts of mischief when he was a
boy.”

Johnny—“Why ?”

Bobbie—“Cos he knows ’xactly what
questions to ask me when he wants to
know what I've been doing.”—Cleveland
News.

First Constable—“Did yer get that
feller’s number ?”

Second Constable—“No, he was too gol-
derned fast for me. “Thet was a perty
pert-lookin’ gal in the lack seat, wasn’t
it9”

First Constable—“She shure was!”—
Hum Bub.

Time will heal our wounds, but the heel
of oppression is more active.

The operation of cutting out booze may
be performed without anaesthetics.

It doesn’t pay to tell tales. The banks
have a monopoly on paying-tellers.

You never can tell. Many a man has
lots of go to him without any staying
qaulities.

Misery loves company. The fellow who
hates to be alone wouldn’t even take a
tumble to himself.

Wigg—“Guzzler’s conservation is pretty
thin, isn’t it Wagg—“Yes, for a man
whose speech is so thick.” .

The average man is more scarce tha
you would think. Most men are either
better or worse than they seem to be.

It’s a dangerous thing to ask an old
maid to take a chance in a lottery. She
might construe it into a proposal of mar-
riage. :

“Beauty is only skin deep,” quoted the
Wise Guy. “But many a woman is deeper
than she looks,” added the Simple Mug.

The Cynical Bachelor observes that the
monotony of married life doesn’t begin
till a woman has completely tamed her
husband.

Every day one loses more faith in his
fellowman. For instance, here is one who
has married a woman trombonist, without
a court order.

Ambition is the guy that puts the try
in triumph.

Nell—“Her wedding gown came from
Paris.” Belle—“But her divorce suit is
being made in Ameri¢a.”

Iy S —
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A PAGE FROM YESTERDAY

The retrospective view of those things
which were commonly associated with
our every day life, after a few years be-
come as interestingly strange as are the
prospective views of the future. The
fanciful imaginations of ome generation
become the realities of the next. The
transition from the hay burner to the
gas burner has come about so quickly
and so completely, that not only have
the earlier forms of transportation been
nearly effaced from our memory; but
we are actually tempted to ask ourselves
if such strange looking vehicles really
were used. Yet 65 years ago, when silk
hats, frock coats and hoop skirts were
the height of affluence, these vehicles
were the last word in stylish carriage
design. Today a dozing dobbin hitched
to one of these rigs would attract as
much attention on our city streets as
some fair damsel would, if attired in
one of the huge sgkirts of our grand-
mother’s time. It should be a pleasant
retrospection to our older readers, who
can recall some of these models, to see
how things have changed since the ad-
vent of thé automobile, and to wonder
if the cars we are using today will not
look equally as strange threc quarters
of a century hence.

—The Editor.
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Helpful Shop Suggestions

REMOVING A DAMAGED
WOOD SCREW
‘Where a screw has one side of
the head broken away, it is a very
difficult matter by the ordinary

REMOVING BROKEN WOOD SCREWS

means to remove it without dam-
aging the wood. It is very easy to
get the screw out by following the
plan shown in the accompanying
illustration. The screw-driver is
placed against the side of the head
which is still intact, and a small
block of wood is pressed firmly
against the side of the screw-driver.
As the screw-driver is turned the
block is moved around with it and
the pressure maintained. It will
be found that the screw comes out.
with very little trouble.

DRIVE SHAFT HOUSING
REPAIR

A simple expedient that will
greatly lessen the possibility of a
housing tube from breaking off at
the transmission is shown in the ac-
companying illustration. A steel

ring 1%” or more in thickness is
forged so that it will slip snugly
over the housing tube and "jam
against the flange on the end of the
tube.

The old studs are removed

STRENGTHENING THE DRIVE SHAFT
HOUSING

and longer ones made so that the
ring can be held tightly against
the end of the tube. In this posi-
tion it will support part of the

strain and load to which the tube
is ordinarily subjected. This meth-
od can be used only where one end
of the tube is plain so that the ring
may be slid into place.

LEAKY VALVE-STEM GUIDES

HERE are always many new
T wrinkles to learn about the
tractor engine, and recently
while visiting a farmer who had
used his tractor many seasons I
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TEMPORARY REPAIR FOR WORN
VALVE GUIDES

picked up this wunique wrinkle
which he had devised to cure some
troublesome leaky, worn valve
guides.

It so happened that he had been
having considerable trouble with
the engine missing when working
the tractor in gang plowing at slow
speed, and after a considerable lot
of tinkering with the carburetor
with no results, he came to the
conclusion that air was being
drawn in somewhere and weaken-
ing the mixture. An inspection of
the intake manifold gaskets and
joints showed that they were all
0. K. It was decided to have a
look at the valves, and luckily
while inspeeting them he noticed
that the stems were quite loose
in the guides, and it dawned on
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him that here was the place that
the piston could be sucking in air.

The valve-stem guide holes had
become worn considerably, and as

o
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TRANSMISSION BAND YOKE

no bushings had been fitted he had
to improvise some way to correct
the trouble. This he did as shown
in the accompanying diagram.
Steel thimbles were made to fit
round the lower end of the cast-
iron valve-stem guides. They were
made of brass pipe and the bottom
dises brazed into one end.

This packing gland was put on
the stem and then packed with as-
bestos wicking and graphite and
some small springs made that slip-
ped on the stem inside the regular
valve-spring. This spring forced
up the packing gland and packing,
and very successfully closed the
opening round the stem. The trou-
ble was cured. An occasional re-
newal of the packing is all that has
been needed for the past year.

TRANSMISSION BAND YOKE

The installation of new transmis-
sion bands may be facilitated by
making a yoke to hold them in po-
sition while the cover is being re-

placed. The drawing shows the
T
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OCTOBER, 1920

Ty

A SCREW DRIVER FOR CLOSE QUAR-
TERS

necessary dimensions. A piece of
14” round bar stock is used. The
bands are held and the yoke slipped
behind the ears. After the cover is
replaced, the yoke is easily with-
drawn. This is not only quicker
than tying them together with
string or wire, but the possibility of
dropping part of the string or wire
into the crank case is entirely ob-
viated.

NEW COLLAPSIBLE FORGE

A Texas firm have developed a
new collapsible or ‘‘break-down’’
forge that is coming
into extensive use in
the south-western oil
fields. The forge is de-
signed for oil field tool
workers, who find por-
table equipment very
desirable owing to its
compactness and the
ease with which it can
be set up whenever
needed.

The new forge is
being built on a pro-
duction basis in the
shops of this company
as a side issue to its
regular business. The
entire manufacturing
operation which con-
sists simply of cutting =
metal sheets to pattern !
and welding of the

.. . . HANDY
Joints, is done with yArvE
oxy-acetylene flame, GRINDING
and the equipment re- TOOL

quired is almost as sim-

ple and eompact as the forge itself.
Besides material and operators the
only requisites are the cutting and
welding blow-pipes, dissolved
acetylene and oxygen,
gases being supplied in port-
able eylinders.

A HANDY SCREW DRIVER

A handy screw driver for getting
into close quarters, especially where
medium sized screws are to be re-
moved can be made from a door
knob and a short screw driver bit.
File the shank of the bit down so
that it will fit the hole
in the knob snugly
and then pin it in
place.—Philip Baker.

AN EASILY MADE
VALVE GRINDING -
TOOL
Aninexpensive valve
grinding tool which
answers the purpose
very nicely and one
that can Dbe made
very easily is shown
in the accompanying
cut. A piece of steel
14 or 16 inches long,
or in fact any length
that will suit the indi-
vidual need, is used.
One end is forged with
a tapered shank to fit
the brace while the
other end is flattened
out, something after
the fashion of a eold chisel. This
end is finished with a radius
so that when the brace is acci-
dentally tilted either one way or
the other, the blade will not be so
apt to slip out of the slot in the
valve. A recess is cut on both sides
of the end that fits into the valve
slot. This further facilitates keep-

ing the blade in the slot.
o E. D. Pendleton.

EXTENSION BIT HOLDER

This is a very useful tool around
any repair shop, especjally where
any drilling has to be done in
places that are hard to reach. It
may be made from a regular exten-
sion bit holder, merely by welding
another piece of steel in the center,
or the whole thing may be made up
from a piece of raw material. One
of 36” seems to be the most useful,
although that dimension may be
left to the requirements of the in-
dividual.

KNOB

‘When it comes right down to the
anatomy, ailments and cure-alls of
a motor, there is a whole lot of dif-
ference between thinking what you
know about them and knowing
what you think.

HEAVY LOCKWASHER
— DD

the e

EXTENSION BIT HOLDER
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TIGHTENING THE KNOB ON
THE GEAR SHIFT LEVER
Looseness in the knob of the gear
shift lever with its attendant rat-
tles is an annoyance to every driv-
er. It is a condition that is so
easily remedied that there séems
hardly any excuse for
it being tolerated. Re-
moving the knob and
inserting the -proper
sized lock washer in
the hole will not only
stop the rattle but will
prevent the knob from
working loose. If the
play cannot be taken
up with one washer,
use two lock washers
with a plain washer
between them.

HOLDING THE IN.
NER TUBE WHILE
PATCHING IT
The difficulty of
having the tube curl
up while applying a
pateh is an annoyance

TIGHTENING THE GEAR that most of us have
SHIFT LEVER KNOB

experienced. It can
be very easily over-
come easily by fastening several
clothespins on the tube to hold it
flat.

WHO IS NEXT?

Twenty-three persons are ac-
cidentally injured every minute.

Thirteen hundred and eighty
accidentally injured every hour.

HOLDING THE INNER TUBE

BENDING LIGHT TUBING
Bending light tubing requires
considerable care. Where small
tubing is to be shaped, take a close
spiral spring that will make a neat,
sliding fit in the tube, and anneal
it at the part that is to be bent.
Take a piece of hard wood and
make a form about which the tube
is to be shaped. To remove the
spring after the bending process,
twist it in the direction in which it
was wound. This will serve to
close the spring slightly so that

¢ 9 it can be taken out easily. This

kink may be used on tubing up
to 75 in. diameter!
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CLEANING OUT THE OIL TUBE
ON A FORD MOTOR

Occasionally the oil tube on a
Ford motor will become clogged
from a piece of dirt or foreign
matter becoming lodged in the
oil tube. The wusual result is
that the first two connecting rod
bearings are burned out and some-
times the front main engine bearing
is effected. Where.any trouble has
been experienced with these bear-
ings, as a matter of precaution, it
would be well to examine the oil
tube to see that it is not stopped

THE TIMING GEAR COVER REMOVED

SO THAT THE OIL TUBE MAY BE

CLEANED WITH AN OLD SPRING
SPEEDOMETER SHAFT

up. This can be done without pull-
ing the motor down.

An old coil spring type speed-
ometer shaft may be used to good
advantage in cleaning out this
tube. In fact a device made espe-
cially for the purpose would not
work any better. By removing the
radiator and the eylinder front end
cover, the wire shaft may be easily
run through the tube. This opera-
tion will remove any dirt or sedi-
ment that has accumulated in it.
On cars using spiral timing gears a
little care will have to be exercised
in lining the gears so that the hole
will be accessible. It isa good plan
to drain the crank case and wash it
out with kerosene after this opera-
tion.

INNER TUBE DEFLATER

An easier way of deflating a tire
than removing the valve lining, and
a quicker way than holding the
plunger until the air has escaped, is
to make a simple deflater as shown
in the drawing. An old valve cap
is used for the purpose. The rubber
is removed, and several 1/16” holes
are drilled as indicated. A small
wood screw, the end of which has
been filed flat, is turned down
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Drill Sizes for Vari T

For taps 1 to 2 inches when a full thread is to be tapped in a-hole. The sizes
given are practically correct.

The following table, shows the different sizes of drills that should be used
when a full thread is to be tapped in a hole. The sizes given are practically
correct.

This table also indicates the proper holes for nuts, a matter which is®fre-
quently disregarded.

Diam. No. Threads Drill for Drill for

of Tap. to inch. V Drill U. S. S. Thread
1/4..... 16...... 18...... 20....... 5/32..... 5/32. . 11/64. ......... ... ..., 3/16
9/32....16...... 18..... 2000, .. 3/16....13/64..13/64.......................
5/16....16...... 18.............. T/32....15/64. ... ...l 1/4........
11/32....16...... 18, 1/4..... 17/64. ...

3/8..... 14...... 16...... 18....... 1/4...... 0/32...9/32............ 9/32.....
13/32.. .. 14...... 16...... 18...... 19/64....21/64. .21/64.......................
7/16. ... S22 0000l 11/32............ ..
15/32... . 14......16..............23/64..... B8
1/2..... 25/64..25/64. ... ... ... ..., 11/32
17/32.... 27/64. 27764, .. . Lo
9/16. .. .1¢ 29/64. ... ... /16.......
19/32.... 31/64. ...
5/8.. ... 100 01200000 15/32. ... 1/2....1/2 ..., 1/2........
21/32.... p 17/32..17/32. ... o
11/16. ... 12000 9/16. ... NMI6. ..
23/32.... 32 19/32...... e
3/4.....10. ... 11 L 1200000019732, B/8.LLB/8. L B/8
25/32. ... 21732 21/32. ...
13/15..0 000 oo Y B2
207320000 oG
23/32. ... Ll 23/32.......
B 7 T
) 8 B/16 27/32... ...l
1 b B304
1 s 7 20/ 15/16........... 15/16..............
1 5/32..... [ L 16/16....31/32. ...
1 1/4...... T /320000 1 1/16..............
1 9/32..... T S 1
1 3/8...... G T 1/8 i, 1 5/32..............
113/32..... 6. 1 6/32. .
1 1/2...... G 115/64. ... .. ...... 1 932..............
117/32..... 6. 1 9/32.
121/32.....56.......50 1/2........ 1 5/16..1 11/32. ... . ...
L o5/8.....05.......0 172,00, L 9/32..1 5/16................... ... 1 3/8
1 3/4...... S VA3/32. ..o I 1/2........
1 25/32..... T 1 7/16. .. EO
1 7/8...... 41/2...5 PP L17/32..0 09/32. ... 1 5/8
120/32.....41/2...56. ... 0o il 1L 9/16..1 9/16.....................
129/32..... 41/2...5.... .1 9/16..1 9/16...... .. .. i e
2o 4 1/2... .. 121/32.. ... 123/32.......

through the top so that it nearly
reaches the end of the cap. By
serewing this cap onto the tube, the
air will be released .

Someone has said that the man
who is in advance of his times
is usually the butt of stone-throw-
ing on the part of people who do
not understand and appreciate him.
And that the leader is the man who
can take these stones and the mud
thrown at him and build a mon-
ument out of them. So do not take
it to heart too seriously if every-
body doesn’t appreciate what you
are honestly trying to do. Have a
vision of something worth while,
and try to bring it to actual pass.
If you do, you will never complain
that life is monotonous or that the
years drag.

It is said that the automobile tire
business in the United States will
reach a total of $1,200,000,000 in
1920, which sum amounts to more
than all the gold in circulation in
this country and almost doubles the
value of the output of petroleum.
Less than twenty-five yvears ago the
law forbade the
driving of an

automobile on g
any publie :
highway. :

Thirty per
cent.of the pop-
ulation of the
United States
live in elec-
trically lighted
houses, it has .
been, estimated. , TUBE (DEFLATOR

{
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THREE LATHE KINKS

Two Small Drivers.—Fig. 1 is a
miniature driver, designed to af-
*ford the least diameter and amount
of projection, for the function of
driving small work between cen-
ters. It is less in the way than the
standard catch-plate, hence is more
convenient in dealing with slender
pieces. The size is made only just
sufficient to afford enough metal
round the threads and round the
driver pin. The latter is regulated
by screwing it in or out to suit the
position of the carrier on the work.
The driver illustrated in Fig. 2
is intended for bolt driving, a func-
tion usually performed by a slotted
plate bolted to the catch-plate, and
remaining in position, the only ef-
fort of chucking being that of slip-
ping the bolt on to the center. This
avoids the need of screwing on a
carrier and removing it for each
piece. The small driver shown gives
similar advantages, but provides
also an adjustment for various
widths of heads. The two little
angle-plates are slotted out so that
they can be advanced towards or
receded from the center, as desired.
The plates should preferably be
slightly recessed into the catch-
plate, sliding in grooves, so that the
thrust of driving is relieved from
the screws to a considerable degree.
Method of Finding Center Height.

—A rough-and-ready method of-

finding the center height of a piece
of work in the lathe to set the tool
to, is that shown by Fig. 3. Apply
a square as shown, standing the
stock on the bed, and bringing the
blade into contact with the peri-
phery of the work. The point where
the two touch will be the height to
which the tool may be then adjust-
ed. The hint is useful in cases
where a slide-rest height-gauge can-
not be conveniently applied, and
for the American type of tool-post.

Screw Center Fitting for Chuck.
—For a piece of wood-turning of
short duration, the fitting illustrat-
ed by Fig. 4 is useful, the object be-
ing to avoid removing the self-cen-
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. Hints for

the Service Man

By Curtis Allison

HEN overhauling a ecar
\X/ which has seen considerable

service, inspect the frame to
see whether it sags in the middle.
Various mechanical difficulties are
occasionally traced to sagging
frames, the more common trouble
being difficulty in clutch shifting.
The best way to remedy a sagging
frame is to fit a truss rod, with a
turn-buckle, under the portion of
the frame which sags.

‘““My eclutch spins,”” remarks an
excited autoist. ‘‘What’s the mat-
ter with the blame thing?’’

Cluteh spinning is frequently due
to excessive friction in the spring
thrust bearing. Sometimes faulty
alignment of the flywheel and

clutch cone prevent the engaging .

surfaces from entirely clearing
each other. A bent clutch shaft
may also cause the difficulty.

‘““My eclutch doesn’t take hold
properly.”’

High-grade glycerine, applied to
the leather facing of cone clutches,
will give the proper ‘‘take hold”’
which is sometimes lacking. When

tering chuck in order to substitute
a screw center in the mandrel. A
piece of iron or brass is turned to
the shape shown, the flange serving
the double purpose of a face for the
wood to serew up against and of a
shoulder to come against the face
of the chuck jaws. Into the drilled
hole a piece of screw is sweated.
To use, its merely necessary to
grip the chuck jaws on the body,
when the appliance is ready.

a cluteh is ‘‘fierce’’ in taking hold,
mix a little graphite to the glycer-
ine before applying.

‘““My radiator has an annoying
leak. It’s a small leak, which I am
unable to locate.”’

Little leaks are often hard to lo-
cate. Empty the radiator com-
pletely, then blow smoke into it
through a blow pipe. This plan
‘“‘shows up’’ the smallest leak im-
mediately. If the leak is located
where common soldering cannot be
done successfully, try placing a lit-
tle soft solder on the end of a wire;
this will enable you to reach out of
the way places.

When overhauling a car, do not
replace rubber hose connections un-
less they are in good condition.
The average rubber hose connection
deteriorates after a season’s use.
If an auto owner asks why new
connections are necessary, when the
old ones look all right, tell him that
the inside layer of fabric occasion-
ally separates from the rest, imped-
ing the circulation of water with-
out the defect being discernible
from the outside. Kinks should be
avoided in rubber hose connections.
See that the clamp fasteners are in
good condition, and are properly se-
cured. Where the rubber hose con-
nections has bends in it, it is ad-
visable to reinforce it with a coil
brass spring which fits snugly in-
side. This will prevent flattening
at the bend, eliminating cracks
which eventually cause leaking.

‘““My engine misfires; my plugs
must be all right because I cannot

S \ |
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FIG. 8

Three Lathe Kinks.

Height.

Fig. 1.—Small Driver for Slender Work. Fig. 2.—Adjustable Bolt-driver.
Fig. 4.—Screw Center Fitting for Chuck.

Fig. 3.—Method of Finding Center
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locate short circuiting at the spark
gap.”’

Short cireuiting of a spark plug
which causes misfires is seldom at
the spark gap. Greasy surfaces of
the poreelain collect and retain ma-
terials which enable the current to
avoid the gap, checking the ‘‘spark
jump’’ which is necessary to igni-
tion. Proper action will be re-
sumed when the porcelain is thor-
oughly cleaned.

When caring for motor trucks
give particular attention to the
bearings. When taking up bear-
ings in a motor truck, it is neces-
sary, in making the final adjust-
ment, that the strain of the bolts
shall not come on the journal, but
on the facings of the bearing shims.

““I want to see whether you know
how to put on cord tires,”’ remarks
the truck owner as he seats himself
where he will have a good view.

First of all see whether the truck
is equipped with the later types of
rims which are made with valve
stem slots to facilitate application
of tire tube. Allow the tire to drop
down evenly until valve stem is
reached. Press valve stem down
sideways and toward the end of the
flap. Hold stem in position, taking
care that when tire slips down the
rest of the way the valve stem
doesn’t catch in locking groove. It
is best to put a valve cap on the
stem to protect the threads during
this operation.

“Why does my motor heat so
quickly, if I retard the spark a
little too much?”’

Because the explosion takes place
when a maximum of the eylinder
wall is uncovered, instead of the
minimum as is the ease when igni-
tion happens at upper dead center,
piston being at top of its stroke.

““This tar and refuse oil must be
removed from the car body before
the varnish is ruined,”’ growls a
portly citizen. ‘‘See that you
don’t seratch the finish while doing
the cleaning.”’

Get some butter (packing stock
will do) and lay it over the greasy
spots, allowing it to stand for three-
quarters of an hour. It will soften
the grease, and the mixture can be
wiped off smoothly with a picce of
soft rag. .

When grinding valves, do not
pass up a valve until it has nicely
polished cirele all around it. When
a valve is properly ground, the pol-
ished cirele will be plainly visible
after the compound is removed.
Wipe each valve with a cloth damp-
ened in gasoline to insure removal

of all foreign material. Replace
springs, then check up that there is
approximately from .005” to .010”
clearance, depending on the type of
motor, between valve stem and
push rod when cam is at its lowest
point. Make certain that this clear-
ance is correct, otherwise you will
have another overhauling job at an
early date. When clearance is too
small, the valve will not seat pro-
perly, causing a loss of compression
and power. When the clearance is
too wide, the engine will be noisy ;
the valve will be slightly out of
time. g

““How does carbon acecumulate?”’
asks the car owner. ‘‘You service
men are always talking about the
necessity of keeping auto and trac-
tor motors free of carbon. Why
does carbon lower the efficiency of
a motor?’’

Carbon is certain to form to a
certain extent in the combustion
chamber of a gas engine but its for-
mation can be checked. Low qual-
ity fuel is one cause of its forma-
tion. Qil coming up past the pis-
ton rings is another common cause.
The principal manner in which car-
bon lowers a motor’s efficiency, is
the heating of the carbon in com-
bustion chamber to a point where
it ignites the gas prematurely, or
the explosion of the mixture before
the proper time of the spark. A
service man can do his patrons no
greater service than by encourag-
ing them to have carbon removed
from their motors at regular inter-
vals. )

It is to the service man’s inter-
ests to replace worn or broken pis-
ton rings, with new rings of high
quality. There are certain factors
which determine whether or not a
piston ring is satisfactory. It
must maintain sufficient pressure
on every part of the eylinder wall
and prevent gas blowing past. It
must fit the eylinder walls exactly,
when heated to the temperature ob-
tained when working. Pressure on
the cylinder must be well below
that which will squeeze out the oil
film, otherwise ring is certain to
score and cut cylinder wall. The
ring must have sufficient elasticity
to cause it to follow up, as wear
takes place. The slot in the ring
should be almost closed when the
engine is heated up, otherwise there
will be a gas leakage during com-
pression and explosion.

Ignition trouble is the main cause
of failure to start. Insulation
should be guarded against such
““foes’’ as oil, rubbed places and
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breaks.

*“My ecar ran fine when I left
home, but about half a mile out of
town it began to run unevenly and
finally stopped dead.”’

Look for water in carburetor.
Other probable causes of trouble
are weak battery; leak in water
jacket which admits water into
combustion chamber; loose wiring
connections; heated bearings and
seizing of piston in eylinders owing
to inadequate cooling or insufficient
lubricating oil.

The service man can be of great
assistance to his patrons by advis-
ing them to use the right kind of
lubricating oil. As motors differ,
and accordingly demand different
oils, the service man, owing to his
familiarity with different motors
can usually recommend the right
lubricant for a particular motor.
The proper lubricant is necessary
to assure the maximum power de-
velopment, smooth operation and
long life of a motor.

Whenever insufficient oil is sup-
plied to eylinder or moving parts,
excessive heat quickly generates
from the friction, causing destruc-
tive wear. When you are asked to
overhaul a motor which is seriously
harmed because of insufficient lubri-
cation, tell the owner just how the
trouble was caused, so he may avoid
such mishaps in the future. More
gas engines are ruined through in-
sufficient or faulty lubrication than
from all other causes combined.
Lubrication is the life of the motor
Warn your patrons not to experi-
ment with ‘‘cheap’’ or ‘‘cut price”’
lubricants.

POINTS ON PLOW WORK

Welding a plow point, make the
point fit the plow share; then heat
both plow share and point and
when they are a good red remove
from the fire and put a small piece
of welding plate between the parts
where the lap occurs. Then with a
pair of tongs, squeeze the parts to-
gether and they are ready to make
a weld. In this way there is no
slipping of the plow point and it
can be turned in the fire, making a

_very niee job and from ten to fif-

teen minutes is saved on each job.
Sometimes a little trouble is expe-
rienced in getting the first heat so
that the point will not slip off in
the fire. Special tongs are an ad-
vantage where much work of this
character is done.

Hardening soft center shares and
shovels is a common job. For plow

work take a piece of 115 by 1% inch
(Continued on _page 22)
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Hal Lets His Light Shine

By D. G. Baird

notions some folks gets into

their beans? W’y som’uh
them even gets a idea ever so often
that ordinary human bein’s like me
and you, what’s commonly known
as The Public, has such wonderful
vision we can see right through
wood or glass that’s coated with
from one to half a dozen inches’uh

DON’T it beat all what peculiar

grease and smoke and carbon and
real estate and the like.

I reckon it must be on acecount’uh
their lookin’ through wood and dirt
and the like all the time theirselves
—seein’ as how they’re wood from
the neck up—or maybe they get a
message from the squege board or
somethin’. Anyhow they sure do
get them kinda wheels in their
domes, as I can prove in a jiffy or
two.

As to the first proof, I might
sight no less a authority than the
Good Book itself where we’re told
that even in them days there was a
lot’uh birds what didn’t know no
better’n to stick a candle under a
bushel basket and expect it to give
light so’s the welders could see
without wearin’ them funny spee-
tacles what they’re always sportin’
around. Yep, and the great Teach-
er had to tell ’em that the right and
proper place for their flambeaus
was in the patented holders what
’uz made for the purpose, so’s the
light repair men and the rest could
see how to fit a half-inch bolt into
a three-inch hole.

As to all my other proofs, I'll
just sight the case’uv a modern
workman and well-known veterin-
ary to the steedless carriage, Hal
Jayne. And inasmuch as there’s

never been no chronicle’uv Hal'’s
career chronicled that I could refer
you to, I'll just proceed forthwith
to chronicle the same.

Hal had a fine location and a
bang-up shop—all brick and ce-
ment floor and pits and all—and
he’uz doin’ a nice business for a
time. Yep, it'uz a pleasant day for
yours truly when he breezed along
the highway and stopped in for a
social chat and a nice order from
Hal.

But times change sometimes and
they changed durin’ Hal’s time.
One’uh the changes that’us made
was a change from one shop in
Hillsdale, which was Hal’s to five
shops in the same hamlet, four of
which wasn’t Hal’s.  Another
change was a change from a few
little accessories, what’uz carried
as a kinda side line in Hal’s shop,
to two regular accessory stores and
a lot o’ hardware stores and drug
stores and the like that’uz carryin’
the same. And the third change
was that friend Hal begun to lose
his buoyant buoyancy and look
somewhat worried-like and to de-
velope a alarmin’ tendency to shut
down on his buyin’ and all.

‘‘Tain’t no use to try to buck the -

game no longer,’”’ Hal says when I
make careful inquiries into the why
and the wherefore-uv the ecrepe-
hangin’. ‘‘There’s just too much
competition. There ain’t room in
a small town like this for five gar-
ages and two accessory stores, so 1
guess I'll sell out and buy a little
farm and settle down to take it
easy. I'm gettin’ purty old any-
how and—"" -

But I never could stand to hear
a able-bodied man under the cen-
tury mark talk about gettin’ old
and retirin’ to the farm—I know
too much about farmin’!—so I pro-
ceed to cut friend Hal off right
short and get right down to busi-
ness. v

“‘Now just looka here, you candi-
date for the poor house,”’ says I
real cheerful, ‘‘the only trouble I see
with you is that your liver’s outa
order and your shop as well as yvour
system needs a general cleanin’
and renovatin’ and a little new pep
injected into it to make the wheels
go round a little smoother.”’

With this bit’uh sage council I
get up and start to take a look
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‘round about to see just what con-
dition things’re in, and I ain’t took
but two steps when I—well, it
wasn’t very dignified nor becomin’,
so I’ll just say that I picked myself
up and tried to dust the dirt and
cylinder oil and a few other ingre-
dients off'n my new palm beach
suit and assure friend Hal that I
wasn’t fatally injured and it’uz all
right and all.

‘‘Hal,”” says I when I regain my
exposure, ‘‘do my eyes deceive me
or do I see a kinda opaque light
through this here supposed-to-be
brick wall here?’’

“I dunno what kinda light
you're referrin’ to,”” says Hal real
uneasy, ‘‘but if you’d a fell an inch
forther toward the front you’d a
gone through that twelve-foot glass
window. I’ve been layin’ off to
take them old anti-skid chains outa
there ’cause they ain’t doin’ no
good anyhow, but I just haven’t got
around to it. Folks don’t buy
chains or nothin’ else from me any ,
more—they go to them accessory
stores.”’

Well, sir, the solution’uv the
whole bafflin’ problem just reveals
itself to me right then and there.

““You say there’s a twelve-foot
glass window in this front wall
here?’’ I asks real excited.

‘‘Sure! don’t you see it? There’s
another one just like it over on the
other side of the entrance, too.
This was some shop when—"’

But I’'m not listenin’ to what the
shop used to be. What I’m inter-
ested in is what the shop’s gonna
be, and before Hal's finished his

where 15

that colored

sentence I'm half way down the
room lookin’ for the colored gent
what Hal keeps around to wash
cars.

Hal comes tagin’ along after me
and when we find the aforemen-
tioned colored gent busy shootin’
craps with the battery man I bust
up the game real unceremonious and
tell him to run dowmn)town and get
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" a few sticks’uh dynamite and a
pick and shovel and a gallon’uh lye
and to borrow the hose from the
fire department and hustle back
and get to work cleanin’ them
twelve-foot windows.

Then I round up the rest'uh the
force and make them get busy in-
side cleanin’ out the old chains what
caused my downfall and was indi-
rectly responsible for savin’ Hal
from bankruptey, and have ’em
scrub the ‘floor and walls’uv the
windows and polish things up like
Christmas or the Fourth’uh July.

While they’re doin’ all that I'm
rumagin’ around in Hal’s old run
down stock’'uv accessories and
pickin’ out the neatest and best
looking goods and determinin’ my
plans for the future.

I see Hal's some mystified by it
all, so I proceed to elucidate as I
go on with the good work. ‘‘No,
Hal,”’ says I real kindly, ‘‘the hu-
man eye can’t see through glass
" coated with a twelve-inch plate’uh
smoke and grease. I'm willin’ to
forgive yuh for pretty near givin’
my wife the pleasure’uh collectin’
my insurance, but you’ll never for-
give yourself for lettin’ your busi-
ness go to the bow wows like this
after you've seen the difference a
few little changes’ll make.

““What yuh been gettin’ for this
cord tire?”’ I go on as I see he’s
got about ten or twelve piled over
in the corner? He says a little over
thirty plunks, and I proceed to roll
’em out. ‘‘Now,’’ I go on, ‘‘we’re
gonna put on a little special sale
of this here junk that you’ve got on
hand and I'll see that you’ve got a
supply’uh fresh goods by the
end’uh the week. This will all be
gone before that time, and you’ll
have a clean stock to go with your
clean windows.”’

With that I make him get busy
markin’ price tags at a reduction’uv
about 259 to 409 on the lot and
I arrange a window displayuv
tires, wheels, tubes, jacks, pumps,
and related articles. Hal hesitates
a little at first, but he’s anxious to
get rid’uh his old stock what he
ain’t been sellin’ none of for
months, so he lets me cut prices all
I want.

Well, sir, we get them windows
cleaned up so’s passin’ motorists
can see right through-’em and see
the goods and the price tags on 'em
whats in the windows, and before
we’re through puttin’ the goods in
we’ve sold two tires and a jack and
three innner tubes and some more

things that I've forgot.

In between sales I'm givin’ Hal
a few pointers on display.

‘‘Hal,”’ says I, ‘‘don’t ever again
be guilty’uv hidin’ your light under
a bushel or behind dirty windows
with nothin’ in ’em. Let your light
shine! And the way to let it shine
is to have attractive show windows
kept nice and clean and filled with
nice clean stock at attractive prices.
Let folks know you’'ve got goods
for sale! When it comes to sellin’
accessories your windows'’re the
best salesmen and the best ads
you've got.

“You can make your windows
work eighteen hours a day, every
day in the year, and they won’t
strike for shorter hours nor higher
wages—they 're free! They can be
made to work at night as well as

day.
up in there and they’ll do the job.
There’s folks goin’ by here in cars
all day long and till two or three

Rig some high-power Mazdas

o’clock in the mornin’. Let ’em
know you’re doin’ business. Get a
little opulence into the appear-
ance’uh things around here and the
first thing you know you’ll be opu-
lent!

‘““When your new goods come,
you make it a rule to keep your
windows clean and to always dis-
play clean, attractive goods. Folks
don’t like to buy dirty, greasy ac-
cessories no more’n they do other
dirty things.

Display things that go together;
like tires, tubes, patches, cement,
pumps, jacks, chains, wheels. Dis-
play them for one week. Then next
week change your show to some
other line—say to oil, grease, waste
and that kinda stuff. The next
week you can show bulbs in assort-
ed sizes, lenses of different makes,
and other goods in that particular
line.

Always make your display a unit
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.—don’t just cram the window

full’uv a lot’uh junk ’cause you’ve
got it and don’t know what else to
do with it. A miscellaneous show
like that loses all its force’uv sug-
gestion. Let the folks see your
stuff and it’ll sell itself by the very
sight’uh the merchandise.

And don’t forget to put price
tags on your goods, marked in plain
figures so’s he who rides may read.
Folks wanta know what things cost
and it may be they’ll see you're
sellin’ a little cheaper than their
city dealer and’ll buy from you
instead'uh him.

‘“The folks what stop in for gas

‘or air or repairs’ll buy accessories,

and the folks what buy accesso-
ries’ll stop for repairs and gas and
oil and the like. Garages and ac-
cessories just naturally go togeth-
er.

“You roll up your sleeves and
get into the game and you’ll be
forgettin’ there’s four other shops
and two accessory stores in this
here burg.”’

And do you know what Hal said
back to me? Huh?

He said real spunky-like: ‘‘Who
said there was any other shops or
accessory stores in this here vil-
lage! B’lieve me, as far’s I’m con-
cerned there ain’t another shop on
the North American continent! Put
‘er there,pal!”’

POINTS ON PLOW WORK
(Continued from page 20)
wagon tire and bolt it to the back
of the share. Then heat to a cherry
red and sprinkle while on the fire
with pulverized potassium cyanide,
being careful not to inhale any of
the fumes. Then plunge into the
tub edge first. The tire iron on the
back of the share prevents warping.
Leave in the tub until cool and

polish.

For cultivator shovels heat to a
cherry red and sprinkle with eya-
nide all over the face, as above.
Then cool the cutting edge of each
shovel slightly for about 34 of an
inch from the edge and then plunge
in the tub.

VANADIUM AS AN ALLOY

Vanadium has become one of the
vital factors in the steel trade, en-
tering into the manufacture of
automobiles very extensively. Four
pounds of vanadium added to a ton
of steel results in an increase of 45
per cent. in its strength and at the
same time produces an alloy steel
which has satisfactory machining
qualities:
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tion of various types of joints
and welding operations, the
nomentelatures or symbols pre-
pared by the Welding Committee

IN order to aid in the standariza-

STRAP WELD, REINFORCED,
COMPOSITE OF THREE LAYERS,
VERTICAL, STRAIGHT.

S

7,

of the Emergency Fleet Corpora-
tion are given for the information
and guidance of those doing electric
arc welding. It is suggested, that
general use be made of it in the in-
dustrial world, so that all may
speak of the same welding term

without confusion or misunder-

standing whether in  the field or
shop. Some of the most important
nomenclatures are given as fol-
lows. The simpler forms having
appeared in a previous issue.
Strap weld reinforced, composite
of three layers, vertical and
straight. This sketch and symbol
shows a strap holding two plates
together, setting vertically, with
the welding material applied in no
less than three layers at each edge
of the strap, as well as between
the plate with a reinforced, com-
posite finish, so as to make the
weld absolutely air, water or oil
tight, and to attain the maximum
tensile strength. The edges of the
plates are left in a natural or
sheared finish. This type of weld

STRAP I 2
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Nomenclatures Used in
Electric Arc Welding

is used for most the purpose of holding the straps

particular work
where maximum
strains are to be
sustained.
Strap weld,
flush, strength of
three layers, hori-
zontal, flat and
overhead, double
bevel. This illus-
tration shows a.
strap holding two
plates together
horizontally
welded as a strength member
with a maximum of three lay-
ers and a flush finish. Inas-
much as the straps necessitate
the welding of the plates from
one side only, both edges of
are beveled to an angle, the degree
of which are left to the discretion
of the designer. The edges of the
strap are left in a natural or shear-
ed state, and the maximum strength
is attained by the mode of apply-
ing the welding material, and
through the welded sectional area
per square inch exceeding the
sectional area of the surrounding
material.

PLATE
AR

STRAP WELD, FLUSH,
STRENGTH OF 3 LAYERS,
HORIZONTAL, FLAT AND,
OVERHEAD, DOUBLE BEVEL

HORIZONTAL WELD

(4044 ((0aavr7Z;.
NN '

\
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OVERHEAD WELD

Strap, tack, overhead, 8” center
to center, 4” long, butt, reinforced
composite of three layers, flat,
straight. This symbol represents
two plates butted together and
welded flat, with a composite weld
of not less than three layers, and a
reinforced finish. A strap is at-
tached by means of overhead tack-
ing, the tacks being four inches
long and spaced eight inches from
center to center. In this case, the
welding of the plates of maximum
strength and water, air or oil
tight, but the tacking is either for

b <

in place until it may be contin-
uously welded, or because strength
is not essential. All the edges are
left in their natural or sheared
state.

Butt weld, concave, caulking of
two layers, flat, straight: The
symbol shown shows a butt weld

6084  STRAP, TACK, OVERHEAD.
193F]) s CENTER TO CENTER

oI 4' LONG, BUTT, REINFORCED
COMPOSITE OF 3 LAYERS,
FLAT, STRAIGHT.
1. 2.3
~J FLAT WELD
I PLATE
-

OVERHEAD WELD

symbol shown shows a butt weld
ing material finished concaved and
applied in a minimum of two lay-
ers to take the place of caulking.
The edges of the plate are left in
a natural shear cut finish. This
symbol is quite frequently used
for deck plating or any other place
where strength is not essential, but
where the material must be air, oil
or water tight.

Butt weld, reinforced, strength
of three layer, vertical, double vee:
This symbol is used where the
edges of two plates are vertically
butted together and welded as a
strength member. The edges of
adjoining plate are finished with a
‘‘double vee’’ and the minimum
of three layers of welding material
applied from each side, finished
with a convex surface, thereby
making the sectional area per
square inch of the weld, greater
than that of the plates. This will
be a conventional symbol for shell
plating or any other member re-
quiring a maximum tensile
strength, where the welding can

BUTT WELD. CONCAVE.
CAULKING OF 2 LAYERS,
FLAT, STRAIGHT.

FLAT WELD
[N
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be done from both sides of the
work.

Butt weld, flush, composite of
three layers, flat, double bevel ; That
symbol shows two plates butted

o~ BUTT WELD, REINFORCED
83V STRENGTH OF 3 LAYERS,
» VERTICAL, DOUBLE VEE.
'——DOUIL! Vllt
— ~
AY
21
PLATE PLATE

VERTICAL WELD

together in a flat position, where
the welding can be applied from
the top surface. It shows a weld
required where both strength and
water tightness are to be consider-
ed. The welding material is ap-
plied in a minimum of three layers
and is finished flush with the level
of the plates. Both édges of the
adjoining plates are beveled to an
angle, the degrees of which are
left to the discretion of the de-
signer, and should be used when it
is impossible to weld from both
sides of the work. )

Lap weld, concave, caulking of

BUTT WELD, FLUSH,
COMPOSITE OF 3 LAYERS.
FLAT. DOUBLE BEVEL.

FIAT WELD

DOUBLE BEVFL ——

two layers, overhead and flat,
straight: The sketch shows the
edge of two plates lapping each
other with the welding material
applied in not less than two layers
at each edge, with a concave caulk-
ing finish, so applied, as to make
the welded seams absolutely afr,
oil or water tight. The edges of
the plates themselves are left in
either a natural or sheared finish.
Conditions of this kind will often
occur around the balkhead door
frames, where maximum stregnth
is not absolutely essential.

Lap weld, reinforced, strength
of three layers and tacking, 18”
center to center, 6” long, vertical,
straight: The illustration herein
shown, is somewhat exaggerated
as regards the bending of the plates
but it is shown this way only to il-
lustrate fully the tack and contin-
uous weld. It shows the edges of the

plate lapped with one edge welded
with a continuous weld of a maxi-
mum of three layers with a rein-
forced finish thereby giving a
maximum tensile strength to the
weld, and the other edges of the
plate, tack welded. The tacks are
6” long with a space of 12” be-
twen the welds or 18” from cen-
ter to center of the welds. In
both cases, the edges of the plates

A LAP WELD, REINFORCED,
' STRENGTH OF 3 LAYERS
AND TACKING, 18* CENTER
TO CENTER, 6' LONG,
VERTICAL, STRAIGHT.

AL LR

are left in a natural or sheared
state.
Plug and lap weld, strength of

three layers, flush, flat, overheat,

horizontal: The sketch shows a
condition exaggerated, which is
apt to occur in side plating where
the plates are held in position
with bolts for the purpose of
alignment before being welded.
The edges are to be welded with a
minimum of three layers of weld-
ing material for a strength weld
and finished flush, and after the
bolts are removed, the holes thus
formed are to be filled with weld-
ing material in & manner prescrib-

LAP WELD, CONCAVE,
CAULKING OF 2 LAYERS,
OVERHEAD AND FLAT.
STRAICHT.

FLAT WELD
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OVERHEAD WELD

ed for strength welding. The
edges are to be left in a natural
or sheared state, which is custom-
ary in most cases of lapped weld-
ing.

Plug and fillet weld, reinforced,
strength of three layers, flat,
single bevel and straight. The
adjoining sketch shows a pad eye
attached to a plate by means
of a fillet weld around the edge of
of the fixture and further strength-
ened by means of plug welds in

P

countersunk holes drilled in the
fixture. The welding material is
applied in a flat position for
strength weld with a minimum of
three layers and a reinforced
finish. The edges of the hole are
beveled to an angle, which is left
to the judgment of the designer,
but the edges of the fixture are
left in a-natural state. This method
is used in fastening fixtures, clips
or accessories that would be sub-
jected to excessive strains or vibra-
tions.

Fillet weld, reinforced, composite
of three layers, flat, vertical and
overhead, straight: This illustra-
tion shows a fixture attached to a
plate with not less than three layers
of welding material and with a re-
inforced finish. The fixture being

" placed vertically, . necessitates a

combination of flat, vertical and

PLUG AND LAP WELD,

STRENGTH OF 3 LAYERS
FLUSH, FLAT, OVERHEAD,
HORIZONTAL.

FLAT WELD

HORIZONTAL
PLUG WELD

overhead welding in the course of
its erection. Although a fixture of
this kind should never be required
to be water tight, the composite
symbols is simply as a possibility
of a combination.

Tee weld, flush, strength of
three layers, flat, single vee: The
adjoining sketch illustrates the
edge of a plate welded to the face
of another plate as in the case of
the bottom of a transversed bulk-
head being welded against the
deck plating. To obtain a maxi-

PLUG'AND FILLET WELD,
REINFORCED, STRENGTH OF
3 LAYERS, FLAT, SINGLE
BEVEL AND STRAIGHT.

FLAT

mum tensile strength at the joint,
the edge of the plate is cut to a
‘“‘single vee’’ and-welded on both
sides with a strength )weld of not
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less than three layers, and finished
flush. This should be a convenient
way of fastening the intercostals
to the keelsons. In this particular

FILLET WELD, FLUSH,
STRENGTH OF 3 LAYERS
FLAT. STRAIGHT.

FLAY FILLET WELD

case the welding is done in a flat
position. _

Tee weld, reinforced, strength
of three layers, vertical, single vee.
This symbol shows another case of
the tee weld with the seam setting
in a vertical position, and the
welding material applied from
both sides of the work. The edge
of the plate is finished with a
‘“‘single vee’’ and a minimum of
three layers of welding material
applied from each side, finished
with a convex surface, thereby
making the sectional area, per
square inch of the weld, greater
than that of the plate, allowing
for a maximum tensile strength in
the weld.

Strap and tee weld, flat, rein-
forced, tack, 12”7 center to center,
6” long, single bevel, overhead,
strength of three layers, flat: The
illustration herein shown, repre-
sents an example of the possible
combination of symbols. An angle

FILLET WELD, REINFORCED,
'@' COMPOSITE OF 3 LAYERS,
X FLAT, VERTICAL AND

OVERHEAD, STRAIGHT.

T
AN

SECTION
THRU AA

OVERHEAD

iron is tack weld to the plate in the
form of a strap or stiffener, though
in actual practice this might never
occur. The tacks are spaced 12”
from center to center, and are 6”
long, and applied in a flat position,
with a reinforced finish. As the
strap prevents welding the plate
from both sides, the edge of the
plate is bevelled and the welding
material applied for strength in
not less than three layers in an
overhead position and finished

flush. Note that in specifying tack
welds, it is essential to give the
space from center to center of the
weld, and the length of the weld
by the use of figures representing
inches placed either side of the
circumseribing symbol of the com-
bination.
RUBBING ROUGHSTUFF

As a rule the good roughstuff
rubber does not get the credit
which is his due. In the production

. of surpassing finish he plays a large

part. Really high-class rubbers
have a natural aptitude for the
work. Supplement this with expe-
rience and you have the finished
mechanic. One of the best rough-
stuffs and varnish rubbers the
writer ever worked with was sim-
ply a specialist, having no knowl-
TEE WELD, REINFORCED,
STRENGTH OF 3 LAYERS,
VERTICAL, SINGLE VEE.

\

e

VERTICAL

edge of the other branches of the
trade. He came from the country,
with the average countryman’s en-
thusiasm for hard work, and the
amount of roughstuff, or varnish,
he could rub in a day, and the very
fine surface he could develop, was a
revelation.

The beginner, first of all, will find
it necessary to choose and care for
properly a good rubbing ‘‘kit’’—
pail, sponges, rubbing stones, ete.
The sponges will need to be medium
sized fleece wool sponges. These
carry the maximum quantity of
water and will on the whole last
longer. A couple of good galvan-
ized pails, 12-quart capacity, will be
needed. A common hand saw, also
a flat 1-inch mill file will be in or-
der. The lava pumice stone is
scarcely ever used now, the artifi-
cial rubbing stone, a composition
product, made in various degrees
of fineness, having succeeded it.
These various qualities of fineness
are suited to practically all grades
of work. Carriage, wagon and auto-
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mobile work rarely ever needs more
than two kinds—medium fine and
fine. Cut these, in size of block, to
suit the size of surface. A big,
thick, unwieldly block of stone re- °
quires extra effort to hold it firmly

TEE WELD, FLUSH,
STRENGTH OF 3 LAYERS,
FLAT, SINGLE VEE.

to the surface without rolling and
wobbling about, and even then it is
likely to get away from the opera-

. tor and scratch the surface. On ac-

count of its greater cutting surface,
and the larger amount of work that
can be done with it,the larger stone,
up to a certain size, is the most eco-
nomical, but the stone should under
no circumstances be larger than
can be conveniently handled. Pro-
vide a bench within reach of the
rubbing position, and on this carry
an assortment of various sizes and
shapes of stone. Then on different
shaped surfaces, odd corners, and
around surface ornaments, use the
stone shaped precisely for the work.
A barrel two-thirds full of water
had best be kept within reach. Rub
around moldings, surface orna-
ments, and edge of panels first.
The main surface is always the
easiest to reach. Rub this main sur-
face, as far as possible with straight
arm movements out from the shoul-
der and return. Use plenty of water
so that a good rubbing contact is al-
ways had, and to prevent gumming
of the filler and gouging the sur-
face. Working the head counts for
as much as working the muscles in
rubbing roughstuff.

STRAP AND TEE WELD,
FLAT, REINFORCED, TACK,
12 CENTER TO CENTER,
6" LONG, SINGLE BEVEL,
OVERHEAD, STRENGTH OF
3 LAYERS, FLUSH.
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THE LOGICAL TRACTOR AGENT
—THE BLACKSMITH

By Ed. Henry

OME people would have us be-
S lieve that there is quite a con-
troversy raging regarding the
exclusive motor car dealer and the
implement dealer, as to who is or
will be the most logical agent for
the tractor. Some writers claiming
the motor car dealer has already
preempted one-half of the business
in which the implement dealer was
seemingly intrenched at the begin-
ning. Recently at a convention of
implement dealers regret was
voiced that the impression had got-
ten abroad that there was such a
quarrel between the two classes of
dealers, the convention asserting
there was no such harsh feeling.

‘Whether there is such harsh feel-
ing or not, in deciding who is the
most logical man to handle the
tractor, the blacksmith seems to
have been absent from their cal-
culations; yet he is undoubtedly
the best fitted to handle the tractor
from more angles than one, as can
be readily proven and as tractor
manufacturers will in time find out.
Selling tractors cannot be success-
fully confined to one year: it must
be a growing business. It is not so
much a matter of selling the first
machine as it is a matter of keep-
ing that machine in good running
condition and ready to give a satis-
factory working performance day
in and day out. And who can be
better fitted to do this than an
energetic progressive blacksmith
who naturally and thoroughly
understands machinery of all sorts
and the knoweldge required to
keep it in running order? Your
automobile dealer may be a better
or more persuasive salesman, but
he knows little of the farmer’s
working problems, which the black-
smith has intimate knowledge of
because he has perhaps shod his
horses or mules and helped keep
his farm implements in repair for
vears.

He knows how much horse and
man-power he employs or could
employ profitably the year around,
therefore, he is in position to help
him select the size and type of
tractor that will fit his needs and
do his work satisfactorily and most
economically. He is not likely to
sell him a machine that is too small
to do the work because the farmer
thinks he can save by buying a
lower-priced smaller machine.
Knowing econditions the black-
smith would not do that, he’d

rather lose the sale than sell the
machine he knew could not do the
work expected of it and hence
could not give satisfaction. Though
another man, less practical or well-
informed, would close the sale and
take his chances. Then perhaps,
both he and the manutacturer
would lose in the end through hav-
ing a dissatisfied owner.

Nor would the average black-
smith be guilty of persuading him
to buy a big expensive over-size
machine simply to get the increased
commission the sale of the larger
and higher priced tractor would
give him. He would know better
than to unload such a white ele-
phant onto any farmer, because
familiar from past experience with
his power needs, he knows such a
machine would prove too cumber-
some and expensive to operate
hence even more unsatisfactory in
.the end than the too small size. One
machine would be too small for the
tasks expected of it but it would
be easier and more economical to
give it added help than to pay the
constant expense an over-size ma-
chine would entail. Instead of re:
duecing the farmer’s power costs it
would increase them. This natural-
Iv would be a constant source of
irritation and dissatisfaction. no
credit or help to the tractor’s re-
putation nor to the agent’s busi-
ness.

On the other hand the average
implement dealer knows farming
conditions and problems pretty
thoroughly, but as a rule he is not
so familiar with this new iron gaso-
line-consuming horse and its prob-
lems. He is familiar with horse-
drawn implements but does not al-
ways realize that these have to be
converted or changed to meet the
new requirements. A tireless in-
exhaustible horse that must have a
full equipment of machinery to
keep it busy is a new problem to
him, though it mayv not be to the
blacksmith who is familiar with all
sorts of machine economy. Many
blacksmiths are already implement
dealers hence a tractor agency will
fit in nicely with their other busi-
ness.

As said before, selling the trac-
tor itself is only the begining. It
is the service given afterward that
will make the agency a success or
failure, and who can be better fitted
to give really helpful first-class ser-
vice than the average blacksmith
and his shop?

The blacksmith’s business for
vear has consisted principally of
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rendering service. During the rush
of the busy planting or harvesting
season he is called upon and has
been frequently compelled to work
almost day and night repairing
and servieing tools and implements
in order that his farmer patrons
may be enabled to get their crops
into the ground in due time and
again to get them off at the proper
time during the busy harvesting
Season., .

He has learned the supreme value
of prompt efficient service and is
prepared and in position to give
it. How often a customer has come
to him with a broken or worn cul-
tivator or implement part saying
an immediate repair or replacement
was necessary or he was likely to
lose much of his prospective erop.
Perhaps he had been to his imple-
ment dealer previously only to find
that because of the increased and
unforeseen demand for that part
at that particular season of the year
he had just given another custom-
er the last he had in stock, nor can
he give the farmer any assurance
of how soon a new part can be
obtained from the manufacturer.
Perhaps the blacksmith handles the
implement in question and is out
of parts for the aforesaid reason.
Under these circumstances, what
does the average blacksmith do at
the earnest solicitation of his
customers? He goes immediately
to work and either makes a new
part or repairs the old, sending his
customer rejoicing on his way,
happy in the knowledge that he
has been saved from a threatened
loss. Would that be possible to
the dealer in any other line unless
he constantly employs a capable
blacksmith?

It is practically the same with
the tractor, to give satisfaction it
must be kept running, performing
the tasks imposed on it satisfactor-
ily and economically. And few
understand this better or are in a
better position to give this service
than blacksmiths. Should the
tractor balk or break dewn during
the busy season, the farmer de-
mands that it be repaired or ad-
justed immediately for the same
reason that he demands quick re-
pairs of the implement maker.

Blacksmiths are prepared to do
just that as they have all the farm-
er’s other repair and service work
of this kind. He is also, as a rule,
located close at hand, easily reach-
ed because he is not in some dis-
tant city or town as is often the
case with others.
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Shoeing Foundered Horses:—Some of
the questions of Mr. O. N. Benninger,
concerning the shoeing of foundered
horses, are very aptly answered by our
Canadian contemporary.

“The causes for this trouble are com-
monly concussion, over-exertion, ex-
haustion, drinking cold water when the
animal is heated, over-eating and im-
proper feed.

In laminitis, the symptoms, if in both
feet, are excessive lameness. The animal
moves with great difficulty, especially
when starting, and appears as if the en-
tire body were in a state of cramp; he
stands with the hind legs drawn under
the belly and forefeet aivanced, in order
to relieve the painful feet of as much
weight as possible. Occasionally he may
be seen to sway backward, raising the
toes and throwing the weight for a mo-
ment upon the heels of the front feet, and
then resuming the original position. If
compelled to move, he raises the feet
laboriously, not because the muscles are
sore, as is sometimes supposed, but be-
cause if all four feet are not on the
ground at the same time to bear the
weight of the body his suffering is in-
creased. He will often groan with pain
and the sweat will break out over the
body. To diagnose a case quickly the
best method is to push the horse back-
ward, when, if affected, he will elevate
the toes and throw his weight upon his
heels.

In some instances the animal will lie
down on his side with his legs stretched
out, for hours at a time, evidently feel-
ing great relief in this position; in other
cases, particularly during the early period
of the disease, he will stand persistently.

Treating the Disease

Remove the shoes from the affected
feet, stand the horse in hot water for
several hours each day, or what is equally
good and perhaps safer, apply hot flax-
seed poultices, changing them every hour
as they become cold. After two or three
days of this treatment, change to cold
water, which can be applied either in the
form of a foot bath or by standing the
animal in a running stream for five or
six hours at a time. As soon as the pain
has diminished moderate exercise is bene-
ficial. This may be gradually increased
until the animal shows no further signs
of trouble. If, after five or six days,
pronounced symptoms of recovery are not
evident, apply a stiff blister of canthari-
des around the coronet repeating the
blister if necessary. In addition to the
local treatment nitrate of potash (salt-
petre)) in doses of 2 to 4 ounces may be
given three times a day. .

After treatment use a bar shoe, well
rolled at the toe and with thin heels. Use

no toe clips. Concave the upper web to
remove sole pressure.

Chronic laminitis is permanent laminitis
resulting from one or more attacks of the
acute form of the disease. In the chronic
form there is always inflammation, some-
times more, sometimes less, but never as
severe as in the acute form. This varying
inflammation affects the adjoining sensi-
tive structures and interferes with their
continuous regular secretions. The coron-
ary band becomes affected and consequent-
ly the growth of horn is not steady. This
is shown by the growth rings on the outer
surface of the wall.”

Which Would You Do?—Pardon the
liberty I take in writing you. I am in

14 TONS OF HORSESHOES

Mr Stewart of New Jersey has shod a
few horses. If you don't believe it, look at
the evidence in the picture. In his letter
he says: “Here is a picture of myself and
a 14 ton stack of old horseshoes which are
but part of those that accumulated during
the 39 years that I have spent behind the
anvil.”

the blacksmith business for myself and
am thinking of building an addition to
my shop to be used for a garage, as I
have a splendid location for it. I have
not had a great deal of experience in auto-
mobile work, and T am wondering whether
I should go in partnership with a man,
or hire him on a percentage basis. If you
would give me some advice, I would cer-
tainly appreciate it very much. I am
doing this on account of the lack of
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blacksmith work. Because the location is
good. I feel that it would improve my

business.
A. R,, Wiscensin.

Editor’s Note:—If you have a good
location, we believe the idea of expand-
ing your business to take in automobile
work to be an excellent idea, and it cer-
tainly should increase your revenue. The
automobile industry has grown to be the
third largest in the Country, and, it is a
fact not generally known, that the farm-
ers own and operate more motor vehicles
than all the industrial and commercial
enterprises combined. The farmer is
going to use more and more trucks and
tractors to combat the shortage of help,
and also to extend his scope of operation,
by supplementing with the tractor, that
work which has already been well done
by the horse. Some would have us be-
lieve that the tractor is going to sup-
plant the horse entirely; but since both
have their advantages and disadvantages,
this version seems lacking the happy
medium of a working average. What we
will have is a combination of both. So
it would seem only logical to assume that
the blacksmith and repair-man, particu-
larly in the rural district, will profit from -
the resulting repair work, when he is
properly equipped to handle it.

Some careful thought should be given
to the selection of a partner, because it
not only involves his mechanical ability,
but is also a proposition in which your
finances are vitally concerned. Remem-
ber in selecting a partner, that you can
be held liable for his action in reference
to your business, regardless of the fact,
that they may have occurred without
either your knowledge or consent. Un-
less you are well acquainted with the
party. we believe it would better serve
your interests to engage him either on a
salary or on a commission basis. In that
way you would preclude any possibility of
laying yourself liable for any bill, con-

‘ tracts or other arrangements that he

might contract for in the firm’s name.
Then too, if you found his service un-
satisfactory, you could dispense with
them without litigation.

NBEBRASKA BLACKSMITHS TO MEET

The men who compose the Nebraska
Blacksmiths, Horseshoers, and Wheel-
wrights Association will have their an-
nual meet at York, Nebraska on Wednes-
day and Thursday, Oct. 20th and 2lst.
Items of interest will be debated, and
this annual get-to-gether will be for the
advancement of all. York is ready with
a big welcome. Smiths of Nebraska re-
member the date and place—Oct. 20th and
21st at York.

Those County Officials:—T have delayed
writing to you, because I have waited to
see if any other blacksmith would answer
the letter of C. C. Schmidt of Iowa, re-
garding his inquiry as to what constituted
a profiteering charge. Now, I find that the
letter has been so well answered that it
seems useless, almost, to add anything
to what has already been said. If he had
asked how to do the work it, would have
been an easy matter for the Editor to
have answered him in the same issue,
vet when it comes to inquiring about
charging for the work, the blacksmith is
at a loss to explain himself. I had an
answer for Mr. Schmidt, but brother E. D.
Pendleton of Ohio answered his letter so
thoroughly, that I will make no further
comment. I only hope that Mr. Schmidt
will read those letters to that County
Official so that he/ will see what other
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blacksmiths think about profiteering, as
he charges. A County Oflicial seldom if
ever makes any complaint on bills for
painting or carpenter work. They can
charge any price, it would seem, and there
will be no kick; but watch your step Mr.
Blacksmith when you submit your bill.
I have many experiences similar to those
of Mr. Schmidt ahd know just what to
expect. A dollar looks just as big to a
customer in a blacksmith shop as it ever
did. There has been comparatively little
decrease in its purchasing power. The
truth of the matter is that blacksmiths
as a whole do not know how to profiteer.
Their ignorance in that respect is to be
regretted. The average smith knows how
long it will take to do a certain job; but
they do not seem to know what should be
a fair charge for their work. They will
stand on a street corner and tell just
how much work they have done that
particular day; but just ask them what
they have actually cleared on their work,
then you will have them up a tree. I have
bhad blacksmiths tell me that they have
cleared $60.00 in a day. They would let
their customers in on the same informa-
tion, which of course is a bad business
policy. That seems like a big profit for a
day’s work, and it is to be sure. It is the
exception rather than the rule. If they
would have kept track of all their bad
days, their overhead expenses and other
items which reduce the net earning and
taken a working average instead, they
would have been astonished to find that
in all probability they would have made
only laborer’s wages.

It is a strange thing to me to see
blacksmiths working all their lives at a
trade as old as this one is, and not one
out of ten know how to set a price on
their repair work. The automobile is
educating the younger men how to charge
for their work; but there seems to be no
hope for the older blacksmiths. The old
saying that you can’t teach old dogs new
tricks fits here very well indeed.
to thank the Editor, for he is trying to
help us old blacksmiths out of the rut.
I hope that more blacksmiths will write
to their trade paper so that we can keep
posted on prices and general conditions.

A Reader from Ohio.

More on Removing Broken Cap Screws:
—1In a recent issue of the American Black-
smith, I read the inquiry of Mr. E. A.
Neuman, who wishes to know the best
means of removing broken cap screws. I
have had quite a lot of experience with
that line of work, and will gladly tell
how I do it. First, I make an old fash-
joned diamond shaped drill, then file the
cutting edge so that it will cut left hand-
ed. The shank is made so that it will
fit a brace. Next, a hole is drilled in the
center of the broken cap screw. The left
hand diamond drill is placed in a good
strong brace, then start drilling into the
hole in a left hand direction. When the
drill gets down where it can get a good
hold, nine times out of ten, the cap screw
will back out. However, if it is so tight
that this method will not move it, then
take a blow torch and heat the metal
around the screw, being careful to keep
the heat away from the screw. This will
expand the metal sufficiently so that
little difficulty“will be experienced in get-
ting the screw out.

Louis Keisser, Illinois.

Remagnetizing Ford Magnets:—I am
going to ask for a little help. Can I
charge the magnets of a Ford magneto
with a 110 volt direct current without
disassembling the magneto? If I can, I
wish you would supply me with the de-

I want_

tails, telling me exactly what I need and
how to use same. I am afraid to go ahead
without the advise of older and wiser
heads. Any advise that you give me will
be appreciated, and if there is any charge
for the service, I will most gladly pay it.
I W. S,, Kansas.

Editor’s Note:—The usual method and
probably the better method is to replace
the magnets with new ones. The Ford
Motor Company do not advise attempting
to remagnetize these magnets, presumably
because there is always a possibility of
completely demagnetizing the magnets
rather than magnetizing them, if the con-
nections and the current is not properly
used, or if the fly wheel is not stopped in
exactly the right position. A 110 volt
current may be used for the purpose, but
it will be necessary to reduce the voltage
to approximately 30 volt by the addition
of the proper amount of resistance to the
line. This may be accomplished in several
different ways. A 3 ohms resistance coil
cut in on the negative side of the line will
reduce the current sufficiently. The coil
may be made of 13 ft. of No. 16 nichrome
wire, or 8 ft. of No. 18 may be used. If
German silver wire is used 35 ft. of No.
16 or 22 ft. of No. 18 will produce the
desired results.

Perhaps the safer way of getting the
desired resistance would be to employ a
bank of lamps, using 28, 32 C. P. carbon
filament lamp connected in series multiple.
4 banks of 7 lamps each are formed by
connecting these lamps in parallel. These
4 banks are then connected in series. This
resistance is connected in on the negative
side of the line and the line is then con-
nected, or rather grounded to the frame of
the car. The other side of the line, the
positive side, is connected to the magneto
terminal after all the other wires have
been removed from it.

When the current is Tun through the
field coil each one of the spools produce a
magnetic field, alternately north and
south around the entire coil. Now to
magnetize a magnet, it is necessary to
bring the north pole of the magnet into
the opposite ficld, that is the south pole.
Where the polaritv is similar the magnet
is demagnetized. Thus it becomes apparent
that it is highly important that the fly
wheel be stopped in exactly the right
position. This is done with a limited de-
gree of accuracy by placing a compass on
the transmission cover about 1” from and
to the left of the magneto terminal, then
by turning the engine over slowly until
the needle of the instrument is parallel
with the engine, and the north pole end
of the needle pointing at the engine when
in this position. Connect the wire from
the positive side of the line to the mag-
neto terminal. Next, connect a wire from
the negative side and make and break the
circuit by touching the wire to some metal
part of the engine or the frame. Per-
manent connections should not be made,
but instead only 30 or so momentary
contacts should be made, which, it is
claimed, will charge the magnets more
satisfactorily.

By connecting 5, 6 valt batteries in
series a suitable current may be obtained.
The manner of connecting them to the
magneto is identical with the method
already described.

It is important that the positive side
of the line should be connected to the
magneto terminal. If there is any doubt
as to the polarity, it can be readily deter-
mined by submerging them in a salt water
solution. Tt will be observed that the
bubbles will form around the negative
wire.

OCTOBEBR, 1920

Limits, Tolerance and Allowance:—I
have gotten into a discussion over the
words “limits,” “tolerance” and allow-
ance” as regarding the specifications given
on a drawing. I would be very much
obliged to you if you would define these
three words and tell me just how they
are applied or what they mean in refer-
ence to a working drawing. .

: F. L. Carter.

Editor’s Note:—There is a close rela-
tionship existing between the word
“limit” and the .word “tolerance” and
also between these words and the
word “allowance.” For this reason
they are often used incorrectly. “Limit”
is the permissible variation over or
under the size given by the specification
of the drawing. For example, it is im-
possible so as to speak, to make shafts of
exact 1”. Therefore, it is the practice in
modern machine manufacturing to estab-
lish a limit on such work—the over limit
being known as the plus limit and the
under limit as the minus limit. Occasion-
ally there is only one limit permitted, the
oversize, we will say. Usually, there is a
limit established both below and above the
stated size.

“Tolerance” is the total of the under
and over limit Thus if we had a piece of
work that had an over limit of .001” and
an under limit of .0005"” then the tolerance
would be .0015".

“Allowance should be used in referring
to the space between running parts prou-
vided to give a certain fit for lubrication.
This difference between the shaft and the
hole depends, of course, on the character
of the parts and the work they have to
perform. ‘“Allowance” varies from “toler-
ance” because it takes into account the
tolerance on the hole as well as on the
shaft and these two tolerances usually
offset each other to some extent. For
example if there is a plus limit of .0005”
and a minus limit of .001” on a shaft and
the hole into which this shaft is to fit
has a plus or minus limit of .001” it may
happen in many cases that a shaft carries
the full .0005” plus limit may be assem-
bled to fit a hole that is carrying the full
.001” limit, which will reduce the allow-
ance to the minimum. This situation is
provided for in designing the machine.
“Clearance” and “working clearance” are
used commonly in place of allowance.
The three words—“limit”, “tolerance” and
“allowance” have their meaning fixed and
should not be confused.

Drawing The Temper on Small Drills:—
If some of the boys want to know how to
draw the temper on small twist drill and
taps, and to do it evenly without using
expensive furnaces, tell them to try the
bake-oven in the range. I get good re-
sult there. W. S. Hathwav, Manitoba.

KEEP YOUR GOGGLES ON

In case of employee who was not wear-
ing protective goggles provided by em-
plover and who was working in direct
disobedience to posted order requiring
emplovees to use safety device, California
Industrial Accident Commission has ruled
that employee’s action in neglecting to
wear the goggles was an act of serious and
wilful misconduct, and since emplover had
enforced rule by reprimanding employees
for violation of it, it was not necessary
that he discharge offenders in order to
claim that the rule was enforced; compen-
sation reduced one-half.

Preparing Fine O0il for Delicate Ma-
chinery—Put small zinc and lead shavings
in equal quantities into best olive oil, and
place the oil in a cool place until it be-
comes colorless. _This oil is_ the best
obtainable for fine mechanism:
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CHANGE IN MOTOR CAR SALES SIT-
UATION FOLLOWED BY RETURNING
NORMAL DEMAND

HAT has happened to the motor
car business? And why did it
happen?

These are questions that everyone con-
nected with the industry is asking him-
self, with few being able to supply a satis-
factory answer.

All that the average man is certain of
is that business suddenly, and unaccount-
ably, took a slump. The change was so
abrupt, so unexpected, and so utterly
without precedent, that it gave rise to all
kinds of wild rumors as to why it hap-
pened, and as to exactly what was happen-
ing. Here are some facts that may clear
up a lot of misunderstanding about the
peculiar business situation which now
exists.

Just a few weeks ago it was impossible
to obtain delivery of a car. This period
had continued for so long that buyers, in
their anxiety to get some kind of a car,
would frequently place orders with several
dealers, then accept the first car delivered,
and cancel all other orders.

Almost the same thing was true about
prospects. A man would go into one
sales room to inquire about delivery, and
then pass on to the next one until he had
frequently been listed as a live prospect
by from six to ten dealers. Of course he
could not be a live prospect for more than
one. Consequently all the other dealers
had a man listed as a prospect who was
not a prospect at all. This, as one can
easily see, created a false situation
because it led dealers to believe there was
many times the car demand, more than
actually existed.

Of course the time arrived when these
men who had cars on order, and these
live prospects, were able to get some one
make of car. Accordingly any number of
dealers suddenly found that the orders
on their books were being cancelled right
and left, and that their prospect records
had become worthless almost over night.

This, of course meant a decided tempo-
rary drop in sales, and business had to be
allowed a chance to recover. No business
can have all its orders cancelled practically
at one time, and keep on making sales as
if nothing had happened. But there is a
normal, steady demand for motor cars
almost equal to the production attained
this year, and this demand is bound to
resume. In fact, the slowly increasing
number of arders received each day indi-
cates that business is starting to “come
back” right now.

Here is an easily understood comparison.
Sugar is scarce.  Suppose everyone in
your block were to order five pounds of
sugar, from the grocer in your block, for
delivery next week. Then suppose all
these people also ordered five pounds from
the grocer in the next block just to make
sure that they would be able to get one
of the orders filled. Now you can see that
one of these grocers was bound to be dis-
appointed. They would both have gone
ahead and ordered from their wholesaler
the amount of sugar that the retail orders
called for. But the next week, when de-
liveries were made, they would find that
they only had actual sale for one-half of
the orders that they had taken, This would
mean that they could not order any more
sugar from their wholesaler, until they
had disposed of what they had on hand. So
the wholesaler temporarily suffered. But
after the grocery had disposed of its
extra supply, then the sale of sugar would
continue just as it always had.

That is the situation in the automobile
business.

Don’t let anybody mislead you with wild
stories about the whole industry going to
the dogs. That is simply nonsense.

There isn’t any question that things will
stabilize soon. There is always a normal
state of business. Too great a business,
or too small a business is abnormal, and
it cannot continue very long, because a
normal business is the natural state of
things.

A FEW FACTS FOR “KNOCKERS”

Occasionally you will hear a chronic
pessimist declare that this country is
going to destruction, that we are on the
verge of a panic, or a revolution or some
other imagined catastrophe. In order to
quiet such “calamity howlers” a dose of
cold, hard facts is prescribed.

John Fletcher, Vice-President of the
Fort Dearborn Bank, recently handed a
few figures on panics to Chicago's big
business men at the meeting of the As-
sociation of Commerce: “There are
people foolish enough to talk about the
possibilities of panic. With but 5 per
cent. of the earth’s population, we have
24 per cent. of its agricultural produe-
tion, 40 per cent. of the mineral produc-
tion, and we manufacture 35 per cent.
of its goods. Our natural wealth is
above $2256,000,000,060 while that of
our nearest competitor, England, is but
$80,000,000,000. With this, it is impos-
sible for things to go wrong. The real
trouble in this country today is that
there is a premium on idleness. Our trade
balance today is $5,000,000,000. We have
purchased our foreign placed securities to
the value of about $8,000,000,000. We
have loaned our allies $9,000,000,000 or
$10,000,000,000. Half of the gold in the
world is in the United States, and the
deposits in the banks of this country are
billions more than the total in all the

. other banks of the world.”
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TESTING WELDS

is one that has been consider-

ed more or less since welding
was known, but especially during
the past five years. Its importance
has now become very great. There
have been many failures in the past,
many of them not having been ex-
plained and some of them having

THE question of testing welds

. 1. !’h.kxmmol. Films of oxide or
‘.1"'10 which weaken the metal, and prevent it
passing test.

been very expensive. As in all
other developments, welding first
received its principal impetus from
the practical man. Of late, how-
ever, the tendency has been to in-
vestigate more carefully and more
fully and by means not available to
the ordinary welder. This means
that scientists of all kinds have
been called into consultation and
.that almost every conceivable
method of test has been suggested
in order to determine what methods
and materials would make the best
welds both from a standpoint of
security, service and cost. While
some of the methods employed at
present are beyond the reach of
the ordinary welding shop yet they

1A paper read before the BSeptember
meeting of the Chicago Bection of the
Amerrican Welding Bociety.

*Mr. Miller is proprietor of the Roches-
ter Welding Works, Rochester, N. Y., and
is regarded as being one of America’s fore-
most authorities on the subject of autoge-
nous welding.

Mr. Miller’'s paper serves to illustrate
the splendid constructive work which is
being done by the American Welding So-
oiety. The Chicago Beotion of the Bociety
meets at 7:30 p. m. on the second Tuesday
of eachk month, in the rooms of the West-
ern Bociety of Engineers, Monadnock
Bldg., Ohicago. Visitors are welcome.

By S. W. Miller, M. E.*

are of great value and, in fact, nec-
essary in order to determine cor-
rectly what has occurred during
the welding operation and what
results may be expected under
given conditions. Serious criticism
of most of the published results
can be made because of their incom-
pleteness in one or more respects
and one of the things that the
American Welding Society pro-
poses to do is to put the testing of
welds and welded structures on a
firm and safe foundation.

The testing of metals, aside from
welds, is quite well developed both
in theory and practice. The usual
test is the tensile that gives the ten-
sile strength per square inch, the
yield point or elastic limit in pounds
per square inch, the elongation in
per cent of the original gauge

Strained piece of dﬂm steel showing
at small def small

FPig. 2.
rupture b 'acts, two

dots of manganese sulphide.
length and the reduction of area in
per cent of the original section.
Compression, torsion, shock and
alternating stress tests are also
used and the two latter are begin-
ning to be used much more than
they have in the past because it
has been found that materials may
give high results in the tensile test
and yet be entirely unsuitable to
resist service where shock or al-
ternating stresses are met. Another
of the common tests is bending to a
certain radius either hot or cold
and it has been found that it is a
very valuable test of certain quali-
ties.

Chemical analysis is another
powerful method of investigation

and many. specifications have been
made in which its use is vital.

The microscope has been found
to be of tremendous help in the
study of metals and in fact it is now
a necessary instrument in all
laboratories. Its principal function
is to determine the extent and
location of impurities in a metal, to
decide whether the structure is
proper for the purpose desired and
to decide whether various heat
treatments will give satisfactory
results. While no one method of
test shows everything desired to be
known, the microscope is probably
the most powerful single method of
investigation in the case of metals,
and in the study of welds it is par-
ticularly valuable because of the
method of their formation. A
weld is a casting and is subject to
all the defects found in castings
which are, however, exaggerated in
the case of welds. It would be im-
possible in the time allowed to con-
sider the defects in welds in all
metals made by all welding pro-
cesses and I, therefore, feel that it
will be wise to confine my discus-
sion to the welding of steel plates
by the oxy-acetylene and metal
electrode processes. Let us also
consider that the welds we are to
talk about are to be those in some
important structure so that sound-
ness and high quality are neces-
sary. By soundness, I mean free-
dom from mechanical imperfec-
tions such as lack of fusion, the
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of cold weather is often overlooked
or neglected. The only one detail
that is regarded with any particu-
lar importance is filling the radia-
tor with an anti-freezing solution.
Ordinarily, the rest is trusted to
luck. -

The first difficulty which is ex-
perienced during the cold weather
is that the oil and grease has a
tendency to congeal, thus impair-
ing the efficiency of the lubricating
system, and in some
actually clogging it. It is even
more important to change the oil
frequently during this period than
it is during the summer, because
the presence of water in the oil is
particularly dangerous at this
time. The water may lodge, either
in the oil lines, or in the pump,
freezing there and consequently
entirely blocking the flow of oil.
Perhaps, before it has had an op-
portunity of thawing out, some
serious damage may have been
done.

Cold thick oil does not flow
freely and, therefore, does not
lubricate the parts as thoroughly
as in warmer weather. For that
reason, that motor should not be
raced as soon as it is started, after
having stood in the cold for some
time. The oil has congealed. par-
ticularly if it is of an inferior
quality. If the motor is raced be-
fore the oil starts circulating pro-
perly excessive wear on some of
the parts may result.

Much damage is done to auto-
mobile engines, as well as all other

internal combustion engines, which "

are operated in the cold at this time
of year. Because there is a decided
tendency for this piston to seize in

instances.

plosions. Therefore, if

the engine is run at a high rate
of speed before the whole engine is
warm, damage is apt to result, es-
pecially with comparatively new
motors, where the clearance be-
tween the pistons and the eylinder
walls is at the minimum. This con-
dition is further aggravated by the
fact that the oil has congealed and
is slow in flowing properly. There is
nothing to be gained by allowing
the engine to race, while on the
other hand there are some grave
possibilitiesattached to the practice.
There is no harm in allowing it to
run at a moderate rate of speed,
until it is warm, in faect, it is advis-
able to do.so. Some drivers ex-
plain the reason for allowing the
motor to race because they are
afraid it will stop. If the choker
is left pulled part way out for the
first few minutes that the motor is
run no difficulty from stopping
will be experienced.

The proper oiling and care of the
motor or tractor is even more es-
sential at this time than during the
summer, because of the added diffi-
culty with which the lubricant
flows. After a summer of strenuous
driving, people are apt to grow lax
in the care of their car. Their ex-
planation is that they are soon
going to lay the car up for the
winter, or else have it overhauled.
This attitude often means hard
wear on the car, and bill which
could have been prevented had
they been more considerate.

In cold weather gasoline does not
vaporize as readily as it does in
warm weather, with the result that
starting difficulties are more fre-
quent. With the present grade of
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system particularly the
battery. Where trouble is exper-
ienced in starting the motor on
cold mornings, the motor should be
primed. If the motor is not equip-
ped with priming cocks, time in re-
moving the spark plugs can be
saved by spraying some gas into
the intake manifold. Ether mixed
with gasoline increases its flamma-
bility and makes an excellent mix-
ture for priming, as it ignites much
easier than the plain gasoline.

In extremely cold weather, or
when low grade fuels are used, the
motor often refuses to run until it
is hot. In such cases acetylene may
be used if available. A rubber tube
connected to the gas cylinder, while
the other end is inserted in the air
intake of the ecarburetor, will usual-
ly do the trick, if the gas isn’t
turned on to far. In cases where
the motor refuses to run after the
introduction of acetylene gas, the
spark plugs should be examined, as
this gas has a decided tendency to
short circuit them.

Perhaps it is the starting system
that suffers the most during the
cold weather. This is because con-
siderably more current is used in
starting, the lights are burned for
longer periods, the runs are short-
er, and the car is operated at a
much lower rate of speed. Thus
the battery doesn’t have a chance
to recuperate. The excessive cur-
rent used in starting a cold stiff
motor in some cases causes trouble,
as drivers are prone to close the
starting switch and hold it until
the motor starts. Violent discharg-
ing long kept up, heats the battery,
and if indulged in repeatedly is
very apt to buckle the plates.
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Another way to commit the sin of
excessive discharging is to pretend
that your gasoline car is an electric
and run it on the starter instead
of with the engine. Remember
that the penalty of these abuses is
shortened battery life.

Do not conneet additional ap-
paratus to the electrical system,
particularly during the winter
months. Such equipment as cigar
lighters and warming pads put an
added burden on an already over-
taxed system. The surplus capa-
city of the system is large, but
there is a limit to the amount of
current which the generator can
produce, especially under the ad-
verse conditions enumerated. The
same judgment and reason should
be used in the operation of the
lights on the car, as one uses in
lighting his house or garage. When
the car is running it is not neces-
sary to burn all of the lights. The
head and tail lights are all that
are necessary, and when standing
the side and tail lights will suffice.

Another danger in allowing a
battery to discharge itself in cold
weather is that it is apt to freeze.
A frozen battery, as a rule, means
a ruined battery, because freezing
will seriously damage the battery
vitals. You are familiar with the
fact that water freezes at 32° F.
The nearer a battery is to a dis-
charged condition, the lower the
gravity becomes, and the nearer
the electrotrolyte approaches to
becoming pure water, and the high-
er the freezing point. On the other
hand, to freeze a fully charged bat-
tery requires a temperature at
least 40° below zero Fahrenheit. If
the electrical system is keeping the
battery well charged, there is little
likelihood of freezing in every day
service. When the gravity gets as
low as 1.150, the battery can hardly
be counted on to maintain the lights
and operate the starter. Good
lights, then, indicate gravity of
1.150 or higher. Electrolyte of a
gravity as low as 1.150 freezes at
10° F. .

An idle battery slow self-dis-
charges and the need of preven-
tion of freezing is one reason for
the insistence that to insure the
longest battery life, you must
charge at least one a month, par-
ticularly during the cold weather.
When you store your battery for
the winter, you can prevent freez-
ing by keeping it where it will not
be subjected to such extreme tem-
peratures, but you must provide for
the monthly charge to keep the

plates in a healthy condition.

The care of the radiator through
the cold weather is most important,
as it is one of the most important
parts as concerns the longevity of
the engine. As the temperature of
the ecombustion runs between 2,000
and 3,000 degrees F. and the
greater portion of this heat is car-
ried away through the cooling
system, it is important that this
system should be kept in good con-
dition. There are more cases of
over-heated motors in cold weather
than at any other time. At first
thought one would naturally think
that the reverse of this condition
existed, but it doesn’t. Radiators
frequently become frozen at the
bottom, thus preventing circulation,
and causing the motor to overheat
before the obstruction is thawed
out. Another common cause is the
failure of drivers to raise the radia-
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tor cover, and to continue driving
long after steam can be observed
coming from the radiator. The
other extreme is to allow to much
of the radiator to be exposed, there-
by lowering the operating tempera-
ture. It should be borne in mind
that most efficient results are ob-
tained when the motor is operated
with a water temperature of around
170° degrees F.

The circulating system should be

filled with an anti-freezing solu- -

tion as soon as the cold weather
sets in. It is not safe to rely on
draining the radiator when return-
ing from a drive and filling it again
when starting out. In extremely
cold weather or when driving
against a strong wind, the water
may freeze even after circulation
starts. Furthermore, where the
tubular type of radiator is used, if
one or more of the tubes have be-
come clogged with dirt, the water
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will not drain out. Freezing gener-
ally results in a leaky radiator or
cracked water jacket, necessitating
costly repairs. ’

The ideal anti-freezing com-
pound is, first, one that will prevent
freezing of the radiator liquid
without either injuring the engine
or the radiator, second, that will
not lose its non-freezing properties
after continued use, and, third,
that does not materially change
the boiling point of the water when
dissolved in it.

Kerosene has a lower freezing
point and a higher boiling point
than water, but the flammability of
its vapor makes it dangerous to
use, and its high and uncertain
boiling point might lead to the
serious overheating of the engine,
or even to the melting of the sold-
er in the radiator. It has marked
solvent action on the rubber parts.
These facts clearly indicate that
kerosene should not be used as a
non-freezing solution.

Most of the anti-freezing solu-
tions sold under various trade
names have a calecium chloride base.
The calcium chloride exert a great-
er corrosive action than water on
the water jacket of the engine and
on the solder of the radiator. Tests
have shown that calcium chloride
solutions_ will completely remove
solder from copper and brass. Sirnice
these are the materials used exten-
sively in the construction of the
radiators, the use of this solution
is bound to have a most deleterious
effect. Another troublesome effect
from calcium chloride solutions is
experienced if small leakes occur
in the radiator, and the solution
comes in contact with the spark
plug and ignition wires, as short
circuits are most liable to result.’
Calcium chloride compounds should
be used with caution, if at all, on

account of their corrosive action.

The aleohol solutions do not exert
a greater corrosive action than
water alone. Solutions made from
either wood or denatured alcohol
seem to be the most desirable anti-
freezing solution to use. The
table below shows the approximate
temperatures at which the different
alcohol solution freeze.

209 solution freezes at 15° above
zero.

30% solution freezes at 8° below
Zero.

509 solution freezes at 15° be-
low zero.

A solution composed of 60%
water, 109, glycerine and 30%

(Continued on Page 47)
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High
Spots

The Essence of Tact—Following in-
spection the commanding oflicer of a
negro regiment was making a speech to
his men in which he warned them that,
while courtesy is necessary at times,
one should always use tact in one's re-
lations with other people.

Talking together afterward, two of the
colored soldiers were discussing the dif-
ference between courtesy and tact.

“Well,” said one, “Ah can’t ’splain the
difference but Ah knows. Fo de wah Ah
was a plumber and one day a lady calls
me on de plone and sez, ‘Hurry right
down heah, the baft-tub done sprung a
leak,” and down Ah rushes. Ah bust
right in the front do’ and up the back
stairs into the baftroom. And, boy!
there was a lady in the tub! And Ah
jest speaks right up, sez Ah, ‘Good
mawnin,” SIR!” Now that there ‘good
mawnin’’ was courtesy, but the ‘sir’ was
tact.”—Everybody’s Magazine.

Triumphant Neutrality—Three Ken-
tuckians were killed in a fizht over a
dog. The dog is alive because he ran
away and hid. All of which proves that
brains will triumph in the end.—John-
ston Democrat.

What’s the Hurry?.—“My dear, I
dreamed I saw a man running away with
you last night.” .

“And what did you do?
stupid thing, I suppose?”

“No, I merely asked him why he was
running!”—Cartoons Magazine.

Prejudiced—Y. M. C. A. Man (over-
seas) “Now, if you don’t study French
in a class, you'll speak the language the
way a New York Dago speaks English.
You don’t want to do that, do you,”

Hardened Doughboy: “That’s the way
a forcign language ought to be spoke!”
—~Stanford Chaparral.

The wusual

The Rural Correspondence School—
Jed Hicksleigh—“Postmaster, he's the
smartest feller hereabout—speaks six

languages.”

Travelling Salesman—“Learned them
in college, T presume.”

Jed Hicksleith—“No, he jes’ kinda got
onta ’em readin’ postal cards.””—New
York World.

The Popular Installment Plan—The
congregation of a Southern church, being
desirous of honoring their pastor, wrote
to the dean of a certain faculty: “We
want to get our beloved pastor a D. D.
We enclose all the money we can raise
at present. Be good enough to send one
D. now. We hope to raise sufficient for
the other D. by and by.”—Toronto
Globe.

Three little girls received each a sil-
ver spoon as a gift, and they were brag-
ging about them.

“Mine,” said one of them, “says ‘From
Papa’ on it.” i

“That’s nothing,” said the second.
“Mine says ‘From your loving Papa’”

“Mine,” said the third, with a superior
air, “says ‘Hotel Washington’””—Ladies
Home Journal.

His Viewpoint—An American pater-

familias patiently followed for several
weeks a wife and daughter who were
more keen than he was about visiting
Roman ruins. At last. he rebelled and
laid down this rule—

“I'l go with you to see any buildings
that still have roofs on ’em, but as to
the rest, I say, let bygones be bygones.”
—Windsor Magazine.

At a dinner in New York, James Mont-
gomery Flauy, the clever artist, told this
story to illustrate the influence of the
artistic atmosphere:

“You can't escape the artistic atmos-
phere. Even my cook cannot escape it.
She came into the studio today, and
said: “About the potatoes for lunch,
sir—will you have them in their jockets
or in the nood?”—Truth Secker.

A small boy came hurriedly down the
street, and halted breathlessly in front
of a stranger going in the same direction.

“Have you lost half a crown?” he
asked with his hand in his pocket.

“Y-es, yes, I believe I have!” said the

stranger, fecling in his pockets. “Have
you found one?”
“Oh, no,” said the small boy. “I just

want to see how many have been lost

to-day. Yours makes fifty-four.”—Lon-

don Tit-Bits.

Muleology—On mules we find two legs
behind

And two we find before;

We stand behind before we find
What the two behind be for!
—TLafayette Lyre.

Father’s Forte — Teacher: “Why are

you late?”
* Pupil: “Mother heard that a man had
been arrested for stealing hens and beat-
ing two policemen, and she sent me to
see whether it was father.”—Klods Hans,
Copenhagen. :

Adding to the Prophets—“Who are
those birds over there?” yelled the movie
director .

“The twelve apostles,” answered the
camera man.

“Well, we ought to have at least
eighteen.”—The Siren.

Letting It Ride—Irish porter (who
had been shifted from Killaloo to Bally-
hooly): “Killaloo! Killaloo! Killaloo!”

Station master:—“This isn’t Killoloo!”
—it’s Ballhooly.”

Porter: “Well, phwat does it matter

" anyhow? Nobody’'s getting out.”—Lon-

don Opinion,

A Dark Thought—

Didje ever stop to think that the

White the bride always wear at a

wedding,

Is supposed to be a symbol of jov?

Then please explain why the groom

Is always dressed in Black?

—Cornell Widow.

A Tactful Reproof—Mrs. Smythe de
Willoughby: “Was the grocer’s boy im-
pudent again this morning, Clara, when
you telephoned the order?!”

Clara: ‘““E was, mum! But I didn’t
’arf give ’im wot for. I sez, ‘Who d’yer
blinkin’ well think you're a-talkin’ to?
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I'm Mrs. Smythe der Willoughby'!”—
Punch.

An Unpopular Part—A four-year-old
Vancouver boy overheard his mother
talking with an aunt about her family
of three young sons.

“What a pity,” exclaimed the aunt,
“that one of them couldn’t have been a

irl!”

g Every hair on the child’s tow head rose
in horrified resentment. With his feet
wide apart and his face red he confronted
the two women.

“Yes,” he shrilled, “and who would
’a’ been ’er? I wouldn't ’a’ been ’er.
Jack wouldn’t ’a’ been ’er. Harry
wouldn’t ’a’ been ’er.”—Saturday Even-
ing Post.

Not Chivalry, but Caution—Entering
the crowded street car the stout woman
tried vainly to get her fare out of her
pocket, which she had tightly buttoned
as a precaution against pickpockets. For
several moments she worked at the but-
tons, and then the man next to her said:
“Allow me to pay your fare, madam.”

“No, thank you,” was the reply; and
once more she began at the buttons on
the pocket.

After a while the male passenger once
more asked: “Won’t you allow me to
payv your fare, madam?”

“Certainly not,” was the acrid reply.
“T have my fare if T can get at it.”

“T only suggested it, madam,” was the
quict reply, “because you have already
unbuttoned my suspenders three times.”
—The London Roval.

EXPERT AT IT

“Private Johnson!” yelled the top kick
on the returning transport as he discov-
ered the recaleitrant lying on his bunk
during the fire drill. “Didd’t you hear
me vell ‘Everybody inside, out?”

“Yeah.” groaned Private Johnson, from
the depth of gloom, “but what difference
does that make to me? TI've been that
way since the boat started.”—American
Legion Weekly. )

ONE WORRY REMOVED

“Well, my dear, I've just had my life
insured for five thousand dollars.”

“Oh, how sweet of you? Now I sha'n’t
have to keep telling vou to be careful
every place you go.”—The American Le-
gion Weekly.

IT WORKED

A defendant in a case before a county
court judge, when an adjournment took
place. sucgested that it would be
a wise thing for him to present the
judge, who was a sportsman, with a
brace of wild duck. His solicitor replied
with indignation that such a thing would
absolutely ruin his chance of success.
When the case ultimately came to be
heard the judge manifested the utmost
animosity against the plaintiff and dis-
missed his claim with ignominy. On
coming out of court the defendant said
triumphantly to his solicitor, “Them
ducks I sent the judge did the business
after all.” “You don’t mean,” shouted
the solicitor. “that after what I told
you, you actually sent the ducks to the
judee.” “Oh, faith, I sent them all right,”
said the client, “but after what you told
me, I sent them in the other fellow’s
name.””—Nineteenth Century Review.

His honor (gazing.at the prisoner)—
What is he charged with?

Officer (newly appointed)—Oi don’t
know, yer honor, but I think it's
whiskey.—Judge.

Mother—Johnny, if you eat any more,
you'll burst.

Johnny—Well,; pass the cake, mother,
and get out)of the way.—Judge.
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HE blacksmith who is not
T equipped to do oxy-acetylene
welding in connection with
his other repair work is undoubted-
ly missing a lot of nice profits. Not
only because he is unprepared to
do the weldinig; but because there
are many repairs that can be satis-
factorily made only with the torch.
The torch method is the only way
in which many things can be mend-
ed, and if the smithing shop equip-
ment does not include a welding
outfit, these jobs must all be passed
up. Some of them may be big jobs,
involving considerable profit, and
requiring skilled experience to-
gether with special apparatus and
high power torches. But the usual
run of work, the kind wherein the
steady substantial profit lies, may
be handled by the average mechan-
ic, who understands the fundamen-
tals of welding, and is provided
with a fair size outfit.

It is not essential that the-smithy
should know a great deal about
welding in order to be able to do a
lot of the smaller classes of work.
Of course, the more he knows, and
the more experience he has had, the
better it will be. If he knows how
to regulate and operate the torch
and possesses a fair understanding
of the actions and reactions of
metal when heat is applied; the
principles of expansion and con-
traction, there is no reason why he
should turn away these nice profits.
A fair size oxy-acetylene welding

outfit usually brings a lot or other
work besides the mere welding of
broken articles.

Among the many small jobs that '

will come to the torch-welding
blacksmith is the building up of
worn teeth and the repairing of
broken teeth on gears, especially
cast iron gears. Before the advent
of the welding torch, some black-
smiths made a sort of makeshift re-
pair on broken gear teeth by dowel-
ing new ones in place, but when it
came to mending a gear with a third
or more of the teeth mashed, they
simply gave it up as an impossible
job; the cost of doweling on a full
set of new teeth would have been
several times that of a whole new
gear. Now, however, one or a.dozen
mashed teeth may be built up
quickly and easily with a fair cost
to the customer and a reasonable
profit to the welder.

There are numerous kinds and
types of gears, and the damage to
be repaired on them is just as va-
ried. So much so that it is quite
out of the question to attempt to
tell how to repair them all. In fact,
it is impracticable to try to tell how
to weld more than one class of
gears in one article because of a
lack of space, and because too many
descriptions would cause confusion.

Therefore, I have chosen a small

cast iron gear with several broken
teeth as an example to illustrate
one method of welding broken
teeth. This, together with a de-
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SUpalaltly, Ul ULIT al a uiine, 1ue
first is probably the easier to
actually place and fuse the metals,
since it does not require as much
skill; while the second methad re-
quires a steady hand to manipulate
the flame and filler rod, as well as
a clear understanding of the action
of melted metal under the pressure
of the welding flame. In the mass
method, the welder must be more
careful about producing a solid
weld since a spongy or porous spot
may ruin the whole thing when the
new teeth are cut or filed out. In
the single tooth method the welder
can build up each tooth so near the.
correct size but very little grinding
or filing is needed; if the operator
is clever, he may utilize the pres-
sure of the welding flame to blow
or brush the molten metal into al-
most any desired shape. In fact,
he may give the new teeth almost
their original shape with the flame
pressure. But there is also danger
of porous spots in the single tooth
method, if the flame and filler are
not handled right; however, there
is less danger and more opportunity
to tell just when the porous spots
start to form. :
In both methods, the welder must
endeavor to. keep the metal soft,
else the new teeth cannot be filed
to exact shape. However, if the
shop is equipped with the proper
grinding facilities the hard teeth
may be ground smooth providing
they are not too small. And if the
shop possesses a -milling machine
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in determining just how much of
the rod should be melted to fill a
molten portion of the weld ; also, he
must constantly change the posi-
tion of the rod to meet the require-
ments of the molten weld. In short,
he must be always more on the alert
when employing a filler rod not just
the correct size for the weld.

A cast iron flux powder is em-
ployed at frequent intervals, dur-
ing the welding, by dipping the
heated end of the filler into a pot of
it, and quickly returning it to the
weld. This flux is for the purpose
of cleaning the metal, and to form
a coating over it to protect it from
the oxidizing actions of the air, and
also from the oxygen of the flame.
However, there is such a thing as
too much flux; a condition which
the operator will probably learn
only through practice.

In the actual placing of the block
metal, the welder may start at any
part of the broken section, although
a corner of one of the adjoining
good teeth is probably the best,
since the metal is to be added in
layers, so to speak. These layers
should be uniform to prevent dis-
connected spots.

Let us suppose that the welding
is started at the corner of one good
tooth. The flame is held close to it
and played back and forth across
one end of this corner until it
shows indications of becoming fluid,
when the filler rod is brought in
contact with the flame and later in
touch with the melting weld. The
tip of the white cone of flame is
played over the melting spot long
enough td®permit the heat to soak
into the casting, thereby melting it
to a depth of perhaps a quarter of
an inch before new metal is fed
into it. It is a great fault of many
welders that they do not melt deep
enough before adding filler metal;
in effect, they merely melt a thin
skin of the casting and then melt
the filler on top of it. This pro-
cedure forms what is termed an ad-
hesion ; the new metal merely sticks
to the surface of the old. .

But the deep melting should be
comparatively slow melting for if
the operator tries to hurry by
plunging the white cone into the
molten metal he will oxidize it, or
carbonize it, or perhaps both. In
either event he will produce a dirty,
brittle weld, which will show up
badly when the new teeth are cut.

As soon as the first pool of metal
is melted deep enough, the heated
end of the filler rod is immersed in
it. Enough filler is fed into the

pool to raise the level about a quar-
ter of an inch. At the same time, the
flame is working toward another
portion of the corner, forming a
new pool, or rather lengthening the
first one. This is formed and filled
like the other. The process is re-
peated the full length of the tooth
to form a fillet of new metal all
along the corner. Then the flame
and filler are worked in unison
back across the face of the broken

FIG. 2. COVERING THE GEAR TO

CONFINE THE HEAT

section to add another strip of filler
metal beside the first. As each pool
is melted and elongated, it is also
widened to overlap and soak into
the preceding one. Thus a layer of
new metal is fused to the entire sur-
face of the broken tooth section. In
doing this, the short portions of
missing teeth are melted down to
form that part of the layer; the
filler metal is not added in these
portions.

If preferable, the short portions
of broken teeth.may be completely
knocked off with a hammer and
chisel before preheating the cast-
ing. In ‘most instances, it is prob-
ably better to do this, since the
welder is then more certain to get
uniform layers on the first weld.
This is of course recommended only
for ‘‘en bloe’’ welding; for build-
ing up teeth one at a time, it is bet-
ter to leave as much of the old
tooth as possible.
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On top of the first layer, another
layer about the same thickness is
then added. This second layer is
made by the same manner of soak-
ing and pooling the filler. The
pools are layed in strips or rows
back and forth across the first
layer. When the second layer is
complete, the flame is pointed down
on the ends of the weld to blow
them square and smooth, at the
same time dabbling here and there
to fill any hollow spots.

The solid section is then finished,
a layer at a time, after the manner
described ; always being careful to.
soak each one together. The last
layer is filled a little above the level
of the original teeth, so they may
be machined to accurate size. The
ends of the block are made a little
thicker than necessary, too. This
is to furnish machining stock. Now
the preheater flame may be turned
off, and the gear allowed to cool,
until cold enough to handle, when
it is ready for cutting the new
teeth.

During the process of welding,
the flame is kept almost constantly
in motion, swinging from one por-
tion to another as needed, raising
and lowering according to whether
the melting is too slow or too fast.
The filler is also given a slight
twisting motion to assist in mixing
and cleaning. It is constantly in
touch with the molten metal except
when applying the flux. The filler
is fed directly into the bath and
never allowed to drip; the surface
of the weld is raised by feeding the
filler beneath it. A constant watch
is kept to prevent oxide from being
trapped in the congealing weld.

As soon as the gear is cold
enough to handle, the next step in
the repairing process is to cut out
and shape the new teeth. There
is but one way of accurately cut-
ting new teeth on a bevel gear.
Where accuracy is required, the
blank is placed on a bevel gear cut-
ter. Even the milling methods
which are employed advantageous-
ly on spur gears are useless on bevel
gears, because the tooth thickness
is not the same over its entire
length. However, since cast iron
gears are not used where great ac-
curacy or smooth running is essen-
tial, these repair teeth may be cut
by hand. Good working results
will be obtained, where reasonable
care is used in blanking them out.
By hand this is done as follows:
first, the gear is taken to the emery
wheel where the surplus metal is
ground,off of the ends of the teeth,
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and most of the surplus is ground
off the face too; a very thin por-
tion is left for filing to accurate
size. Fig. 3 shows the gear with the
“en bloc’’ method of welding com-
pletely welded ready for grinding.

After grinding the gear is fasten-
ed in a vise in such way as will
hold the tooth block horizontal.
Both sides of each tooth are then
cut with a fine metal saw. This
sawing is done straight down flush
with the bottom of the teeth, no at-
tempt being made to shape or pitch
the teeth. The shaping is done
afterwards with files. The sawing
is mostly to help in removing the
metal from between the teeth; of
course it is to be carefully and ac-
curately done.

The metal is removed between
the saw cuts by chiseling it off in
thin layers with a narrow chisel
and light hammer. Great care is
essential in this since one little slip
of the chisel may ruin the whole
job by breaking a new tooth. Each
thin layer of metal is removed en-
tirely before starting another layer.
The last layer is finished with the
edge of a fine file. ‘All of the new
teeth arethen trued up with files and
the gear is ready for service again.

Now the other method of repair-
ing gear teeth with the torch is
practically the same in most parts.
The cleaning of the same as is also
the arrangements for preheating.
The condition and extent of pre-
heating are practically the same as
is also the reason for so doing. The
cooling, filing, etc., are similar.

The chief difference between the
‘“‘en bloc’> and the single tooth
methods lies in the manipulation of
the flame and filler, and in the size
of each. As a rule the flame is
smaller for a gear about the size
of the one illustrated. This is be-
cause the larger flame would melt
the metal too fluid, and too much
of it, unless very expertly handled.

Ordinarily a larger filler rod
would furnish more metal than
could be properly applied to
the teeth. To eliminate a lot
of filing and fitting the new
metal must be added in por-
tions just right to be puddled and
blown smooth with the flame. When
attempting to melt from a too large
rod, the natural result is to over-
heat the gear metal, or the filler
previously added, thus causing it
to spread out and deform the shape
of the new teeth. When the filler
does melt, the quantity is usually
too large, and consequently drips
down the sides of the tooth. On

the other hand too small a rod may
give the opposite .results. It is a
difficult matter to define any set
rule by which the novice may know
the correct size filler rod or the cor-
rect tip for different jobs.
somewhat due to the variation in
the different makes of torches, and
a great deal due to the difference in
skill of the operators. Experiments
will no doubt do more to help the
operator in choosing proper sizes.

In building up a single tooth, the
flame is revolved over a spot near
the end of it, until the metal starts
to melt, then the flame is confined
as near the exact area as is possi-
ble. When this is melted a bit of
diller rod is worked around over it
until this is melted on top of and
joining the tooth metal. Then the
flame and filler are gradually work-

FIG. 3. THE BROKEN TEETH WELD-

ED “EN BLOCK”.

ed along the tooth to melt and add
another bit of filler. The second
addition being but a continuation
of the first; so on the full length of
the tooth.

It is better not to build the tooth
its full height from the start, but
to build it up in layers. Sometimes
three or four layers are necessary.
‘When the tooth is about two-thirds
complete the flame and filler rod are
used to smooth and shape it. The
flame is turned at an angle to blow
along the rough spots or little
ridges that may have dripped over

This is -
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the sides of the tooth. The rod is
used to scrape aside these ridges
as they melt. Sometimes the weld-
er may leave the smoothing go
until the teeth are all welded and
then turn the gear to bring the
teeth vertical when the rough pro-
Jections are blown straight down
along the tooth.

In welding the teeth are grad-
ually drawn in at the top as the
height of the teeth grows, by re-
ducing the amount of filler added,
and by a faster movement of the
flame. The flame is advanced until
.the metal reaches the stage where
it just fuses right, then it is drawn
quickly back a little to permit the
added metal to set. Then it is once
more advanced and retarded al-
ternately the full length of the
tooth. The broken teeth are weld-
ed one after the other as rapidly as
possible. And each one is com-
pletely finished before starting an-
other. When all are completely
welded the gear is cooled and the
teeth are filed to fit.

During both processes a strictly
neutral welding flame is employed.
It is regulated thus at the start and
maintained during the entire pro-
cedure.

CASE HARDENING

This is a substitute for temper-
ing, and is used on metals that can-
not be tempered or hardened in any
other way. There are several ways
and means of doing this work.
Heat your article to be case-hard-
dened to a bright red; sprinkle
over powdered rosin till thoroughly
coated and plunge into clear water.
This works fine on any wrought
iron work. . For cast iron use
prussiated potash or common lye,
or even the muriate of potash is
good. Use same method as with
wrought iron.

Another method for hardening
cast iron, is to pulverize and mix
together equal weights of saltpetre,
prussiate of potash and 14 ounce
sal-ammoniac. Heat the cast iron
pieces till red hot, roll them in the
powder, and then plunge them into
the liquid.

(Continued from page 39)

alecohol is very often used, its
freezing point being 8° below zero.
Although glycerine tends to retard
evaporation, the aleohol will eva-
porate much faster than the water.
The solution will become weak and
ineffective unless more alcohol is
added from time.to time.
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RADIATOR REPAIRING

be with us, and when it does

come, it will bring along wit'h
it a good deal of radiator repair
work. This work is not all going
to be the result of frozen, and con-
sequently broken radiators. It isa
little early in the season for the

SOON the freezing weather will

FIG. 1. THE WRONG METHOD OF
USING THE SOLDERING IRON

bad ‘‘freeze up jobs.”” But when
the cold weather does arrive, anti-
freezing solutions will have to be
used. They are valuable, there-
fore, that the annoying leak that
has been tolerated all summer will
have to be repaired. Obviously, the
motorist will be very prompt in at-
tending to it before he buys many
gallons of alcohol at its present
price. Since most of the jobs can
be successfully repaired merely by
a little soldering, there is a golden
opportunity for the progress_ive re-
pair-man. - ’ .

It has been the practice in the
past to send demaged vor'le.aky
radiators to men who specialized
in that particular line of ‘work.
There is no good reason for this,
as the repairs, with few exceptions
may be made by any good mechanic
after a little practice. The neces-
sary equipment is decidedly inex-
pensive compared with the returns,
while the improvement in the ser-
vice you.may render to your cus-
tomer will be invaluable to your
business. '
“'Beforé going into the -details
ationt the repairs of  radiators, a
iittfe information on the process of
soldering will not be altogether out
of order. - The first thing to be con-
sidered is the solder. There are
several kinds used in building up
the radiator, but in repairing only

~one kind need be used. What is

commonly known as half and half,
or 50-50 answers the purpose very
nicely.

The second consideration is the
soldering iron. It should be heavy
enough to convey heat to the work,
and should be tapered to give a
flat point for getting into the cor-
ners. The care of the iron is most
important, as it is impossible to do
good work with a dirty or impro-
perly tinped iron, because the
solder will not draw properly.
When the iron becomes so dirty
that it cannot be cleaned on a sal
ammoniac block, it should be heat-
ed and hammered out to remove any
low spots, and then the surface
is polished after filing, because the
smoother it is the better it will
work, and the longer the tinning
will last. Be careful to file the
surface square and flat, bearing in
mind that the more surface of the
soldering iron that comes in con-
tact with the part to be soldered,

FIG. 2. - THE RIGHT METHOD

the quicker the part will be heat-
ed. In filing, remember that using
the file carelessly will not only leave
the surface rough, but it is apt to
leave.low spots, particularly where
the file is used with a swinging
motion. After the surfaces have
been properly dressed, chamfer the
edges slightly.

Now, the next operation is to
tin the iron. Heating the iron and
then dipping it into the acid, after
which rubbing it on a block of sal
ammoniae, and at the same time
holding a bar of solder on the
point will produce the desired re-
sults.. A good job of soldering can
only be done with a clean, properly
tinned iron, so that the time spent
in this connection will repay the
mechaniec by giving him a better
and more dependable job.

Solder oxidizes readily in heat,
therefore, the iron should never be
allowed to get red hot. It will re-
sult in burning off the tin, and as
a rule leave the iron so badly pit-
ted, that it will be necessary to re-
face it. Everytime the iron is
withdrawn from the fire, it should
be dipped for an instant into solu-
tion of sal ammoniac and water.
This will leave the point clean and
bright which will allow the solder
to flow much more readily.

The acid used in soldering work
of this kind is commercial muriatie
acid cut with zine. By cut is meant
that zine is placed in the acid and
allowed to remain there until all
boiling action has ceased. This
acid is used both in cleaning the
surface, and as a flux in soldering.
It should never be kept in any-
thing except a glass bottle or a
stone crock, as it will corrode
metal, and in so doing becomes
dirty as well as losing its strength.

Now, let us consider a few of the
fundamentals of soldering, making
sure that we have the idea eclearly
in mind, before attempting any
work on the radiator. The first
thing to do is to thoroughly clean
the surface to be solder. Any dirt
that is left on the surface has a
tendency to spread when the acid
and latter the heat is applied, and
thus getting into the work pre-
vents a good joint. To clean the
surface, heat it with the torch, and
then rub the heated surface with
acid on the acid brush. When all
the dirt is, loose, take the radiator
to the test tank and wash it care-
fully with a scrubbing brush and
water.

It is positively essential.to have

RESETTING THE TUBES IN
NEW SOLBER

FIG. 3.
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FIG. 7. REMOVING THE LOWER

TANK

be given a coat of white enamel to
prevent the acid from attacking the
metal. The table top should be as
flat as possible, and no dirt should
be allowed to accumulate on it, as
the core of any radiator is easily
thrown out of square when it is hot.
The steam pipe running to the test
tank is for heating the water. The
water may be heated in any man-
ner, or the operator may work in
cold water if he prefers. '

The hose covered strap irons
shown at the left may be set at the
most convenient height for the
man who is to work at the bench.
The radiator may be supported on
these brackets as shown, or at any
convenient angle. The shelf for in-
verting the radiator is optional.
The block shown in Figure 5, desig-

nated as number 30, may be used in

place of it. The shelf will, how-
ever, prove a worthy addition to
the bench. The air line leading to
the front of the bench and desig-
nated as air supply, is used in test-
ing the repaired radiator, a pres-
sure of from 8 to 10 pounds is the
most satisfactory.

Figure 5 shows the tools used in
radiator repairing. They will be
referred to throughout this article
as the need for them arises. Since
there are many more Fords in
operation than any other individual
make, let us take for example the
repair of these radiators in detail
and it will be found that the basic
principles are applicable to most of
the other makes which are of the
fin tubular construction.

Figure 6 shows a. relative as-
sembly of the 1916 and 1917 Ford
radiators. It brings out clearly
the relative position of their parts,

and also states the method of at-
taching them. This should prove
useful in the- study of making
radiator repairs.

In disassembling the radiator for
any extensive repairs to the core
or tubes the first operation is the
removal of the bottom tank. The
operation is the same on both
styles of radiator.

The bottom tank as considered
here will include the tank rein-
forcements, and the outlet conneec-
tions. The first thing to do in re-
moving the lower tank is to detach
the overflow pipe and the conduit
for the light wires. The conduit
is removed by heating the solder
and lifting it from the tank. The
overflow pipe need only be loosened
from the lower tank and core and

FIG. 6. THE PARTS OF A NEW AND OLD STYLE FORD RADIATOR AND THE
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bent out of the way. Next, detach
the reinforcement from the radiator
support. On the later radiators,
this support and reinforcement are
spot welded. The weld may be
broken by driving a cold chisel be-
tween the reinforcement and the
support. If it is found that the re-
inforcement are soldered together,
melt the solder with a torch or
iron and bend the reinforcement
far enough away to keep it from
seizing. Next heat the surface of
the reinforcement attached to the
lower tank, brush off the solder
and swing it out of the way. In the
same way detach the other rein-
forcements.

Now the radiator should be
placed on its side as shown in
Figure 7. With a torch the heat

B e

MANNER OF ATTACHING THEM




NOVEMBER, 1920

8. REPLACING THE LOWER
TANK

FIG.

is applied to the side seam. With
a brush remove the heated solder
as it flows from the joint. This
operation should be repeated on all
four seams. When the joint shows
that most of the solder has been
removed, heat the entire tank suffi-
cient to melt the solder by moving
the torch rapidly all over it. Grasp
the outlet connection with a pair
of pliers and remove the tank, at
the same time applying heat to any
point that may be sticking.

‘While at this particular point let
us reverse the operation and see
how the tank is replaced, after the
repairs which necessitated its re-
moval, are completed. Removing
the tank disturbes the solder
around the tubes in the header. It
is, therefore, advisable to heat the
inside of the header, brush off the
old solder and reset the tube in new
solder before replacing the tank.
Figure 3 shows how this is done.

In replacing the lower tank, see
that it fits the header as closely as
possible. Stand the radiator bot-
tom side up as shown in Figure 4,
using the shelf of the repair bench
for the purpose. Flare the edge of
the header out a little and spread
the tank to fit it. It is usually
necessary to tap the corners of the
tank in a little. Clean the surface
to be soldered with heat and acid,
and insert the tank into the head-
er, tapping it down with the flat
of the hammer. Tack the corners
of the tank to the header with a
little solder on the iron. Use the
hammer to tap the edges of the
header into contact with the tank,
then everything is ready for the
soldering operation. .

First, solder the ends, drawing
the solder around the corners about
1% to 3; inches. The radiator
should be stood on its side for this
operation. The process is shown
in Figure 8 A. Next, solder the
faces. The radiator should be laid
back on its face when running the
seam on the back. When running
the front seam it should be sup-
ported on block 30, shown in Fig. 5.

The operation is shown in Figure
8-B. When soldering around the
outlet, a little time and care is
necessary to make a good joint.
This is because the cold heavy
metal is apt to resist the soldering
at first. It is a good idea to run
all around the outlet with the iron
to insure a tight joint.

Next, stand the radiator bottom
side up on the shelf, shown in
Figure 4, swing the reinforcement
into place and solder it to the sup-
port, then solder it to the tank.
Take the necessary time to insure
a strong joint, by flowing the
solder well under the reinforce-
ment. This operation may be per-
formed immediately after the
seam is run on the ends. The ad-
vantage of doing it at this time is
that it holds the tank in position
while soldering. The disadvantage
is that in soldering the face, the
end seams may open up, in which
case, the reinforcement must be
removed and the seam redrawn.
Except in resetting the tubes, the
soldering iron is used in all solder-
ing operations when replacing the
bottom tank.

With this operation completed,
we may go into a little more of the
details. Let us consider the spread-
er used in holding the tube in posi-
tion and also forming part of the
tank. To remove the bottom head-
er, obviously it is necessary to re-
move the bottom tank. The header
is removed by heating it and brush-
ing off the solder around the tubes.
Then heat the header by moving
the torch over it rapidly and drive
it off by inserting bar 25 shown in
Figure 5 between the header and
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the fin. The operation is shown in
Figure 9.

In replacing the header the
operation is reversed. The radiator
is set bottom side up on the shelf
shown in Figure 4. Heat all the
tubes and brush off the excess sold-
er, and clean any tubes that are
dirty, using heat and acid. Place
the new header in position if a new
one is to be installed, being sure

FIG. 9. REMOVING THE BOTTOM
HEADER

that all the tubes are entering the
holes, then tap it into position with
a hammer. The header should be
located about 1 15/16” from the
radiator support. Wipe the tubes
and header with acid. Hold the
torch in the right band, start at the
right hand side of the radiator, ot
you face it and flow the solde:
around the tube to set them. This
operation is shown in Figure 3.
Next, comes the removal of the
rear wall of the radiator. We will
take for example the 1917 type. In
removing this part, it should be
remembered that there are three
rivets which hold the water inlet
connection to the top tank header.

See
R

N

ADIATOR Rrpai Deacts

FIGURE 4
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The rear wall is removed with this
inlet assembled to it. With a
chisel, shear the heads of the rivets
which hold the inlet connection to
the header. Heat the washer which
holds the rear wall to the radiator
rod support and remove it. Clean
the solder by applying heat and
brushing it off in the manner des-
eribed in removing the bottom
tank, then drive the top of the rear
wall off of the tank to allow enough

PEENING THE RIVETS ON
THE UPPER TANK

FIG. 10.

room to insert the rivet-buckler, in-
dicated as 24 in Figure 5.

Next, heat the water inlet con-
nection at the point where it is
soldered to the top header and
drive out the rivets, inserting the
rivet bucker through the opening
already made. It should buck the
edge of the top header, near the
rivet that is being driven out.
When the three rivets have been
removed, use the flood flame to heat
the lower seam and water connec-
tion, then pull the rear wall off by
grasping the water connection
with a pair of pliers.

In replacing the rear wall of the
1917 radiator, first heat and brush
off all the excess solder, both from
- the walls and the relative edges of
the top tank assembly. Tap out
the edges of the tanks so that they
will fit the wall snugly. Insert
three new rivets in the header and
tack them in place with a touch of
solder, on the side of the tank. Fit
the inlet connections onto the
rivets. If the holes in the connec-
tion are too small for the rivets,
clean them out with the drift,
shown as number 8 in Figure 5.
Insert the rivet-bucker through
the opposite side. This operation
is shown in Figure 10. Now peen
the rivets. Fit the walls to the as-
sembly and tack it to the ends of
the header and at two or three
places on the top tank top.

Solder the washer in place

around the radiator rod support. If
there is too great an opening at any
point in the joint solder the dent
puller, 1 or 9 shown in Figure 5, to
the top near the rear wall. The
method is shown in Figure 11. With
this as a hand hold, hold the top
ap to the flange of the rear wall,
«losing the opening while you tack
it with solder at the center of the
gap. Run the solder seam with an
iron and bar of solder. It is good
practice to clean the old seam be-
rween the top and inlet ‘connec-
tion and while soldering, run this
seam over again. It will save time

in testing the radiator.
(To be continued in the next tssue)

WHEN THE BLACKSMITH
MAKES SPRINGS

Merle E. Morgan

Making the main plate of an
automobile spring is the most im-
portant part of the entire spring
making process. Many smiths who

are not overly familiar with that-

class of work make a serious mis-
take when laying out the main
plate by cutting it too short; thus
not allowing in sufficient stock to
turn the eyes properly. It is al-
ways better to be on the safe side
and allow a little too much stock if
anything, as it is always easier to
cut a piece off than to weld some
on.
The first operation is to turn the
eye which fastens on the rigid end
of the chassis at the front of the
car. After turning the eye, give
the leaf the proper arch over its
entire length. Put this leaf in
place, that is, fasten it to the front
hanger by means of the eye, and
then mark the location of the
center or tie bolt. This is very im-
portant as the position of the axle
1s located by this measurement.
‘When the spring is finished, if the
back end is found to vary slightly
it does matter a great deal, because
the swing spring shackle will take
up the difference, whereas with the
front end, it fastens to the end of
the chassis frame and then holds the
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FIG. 1. THE FIRST BEND

axle true, it is important that this
space should be reasonably correct.
Another common mistake is ne-
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glecting to draw out the ends thin
or sharp enough. A plate 5/16”
thick ‘should have a bevel at least
1” long and should be hollowed
slightly, something after the fash-
ion of a razor blade. It should be
square at the end when finished.
The next operation is making the
bend for the eyes. This is where

§
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Bend Here

FIG. 2. THE SECOND BEND

most smiths could improve their
methods. A decidely incorrect
practice is to start the bend back
from the end and then work out
towards the end. The better way is
to start the bend right at the end
or point and then work back to-
wards the center of the leaf. Make
a short bend much smaller, if pos-
sible, than the size of the finished
eye. This is shown in Figure 1.
With this operation finished, reheat
the leaf direetly back of this bend
and bend the leaf as shown in

FIG. 11. THE MANNER IN WHICH
THE SEAMS ARE DRAWN TOGETHER

Figure 2. Now the leaf should be
laid on the anvil, then hammer
straight down on the first bend,
this will close the eye. When the
eye is worked down so that it is
slightly smaller than the finished
eye should be, being sure that the
thin edge of the leaf is kept will
under the bend, then drive a drift
of the proper size into the eyes so
that the opening will be the right
dimension.

Don'’t be satisfied merely to stand
still—keep moving forward;
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HELPFUL SHOP SUGGESTIONS.

THE PROPER CARE OF THE
DRY-DISC CLUTCH

The multiple and single plate
dise cluteh as used in the modern
car, is not as difficult to adjust
and care for as it would seem to the
uninitiated. The disc clutch is a
piece of mechanism of unusual
qualities: Simple, easy to operate
and lasting. In view of the severe
work which it has to perform, and
the excellent manner in which it
does it, with comparatively no at-
tention whatsoever, it becomes a
unit of almost 100 per cent per-
fection. There are times, however,

SECTIONAL VIEW OF THE MULTIPLE
DISC CLUTCH

when one of these clutches, after a
period, will begin to slip. This con-
dition usually developes after the
first two or three months’ service,
if at all.

The clutch of the dry disc type
is made up of a number of dry

dises arranged alternately with a -

steel plate against one fabric-lined.
The edges of the fabric-lined
plate have a series of teeth cut
around the outer -circumference
which mesh with the corresponding
grooves in the outer drum. The
steel dises have keyways cut in the
edges of the hole in the disc which
engage with keys in the internal
drum. When the clutch is engaged,
these dises are firmly compressed

by two springs acting against the

compressor plate.

The height of the total number
of dises piled one on top of the
other, and arranged the same as in
the cluteh, should equal or be
slightly in excess of the distance
from the shoulder to the edge of
the internal cluteh drum. When

the car is new the lined-dises fre-
quently have high spot on them,
but after a few hundred miles’ run-
ning, they will be worn down, re-
sulting in a reduction of the thick-
ness of the disc assembly. When
the reduction is sufficient to make
the measurement of the disc assem-
bly less than the distance from the
shoulder to the edge of the drum,
then the compressor plate will
be against the edge of the drum
instead of the dises, resulting in a
slipping clutch. To correct this
condition, the only thing neces-
essary to do is to add to the dise
assembly to increase its thickness.
This can be done by installing one
extra steel disc, and the best place
to put it is against the shoulder of
the drum. One dise is usually suf-
ficient to make up the required
amount. Do not put to many dises
in, as there would be a possibility
of the cluteh not releasing proper-
ly. Very often, when one of these
clutches start to slip, the operator
will pour on gasoline or tighten the
springs. This usually does not
help much as, in most cases, slip-
ping is caused from the reason
given.

Slipping of the clutech is also
caused from improper pedal ad-
justment. The clutch pedal, at all
times, should have a slight amount
of play so that there may be no
doubt that the cluteh is being held
out by the pedal stop.

Do not pour oil into the clutch
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housing as it will damage the lin-
ing by making it too soft. The
thrust bearing should be kept well
lubricated.

LUBRICATING THE SPRINGS

Here is the way to save time and
work in graphiting the springs of
the car. Jack the weight of the
car off the springs and insert a

WELL LUBRICATED SPRINGS NOT
ONLY WORK BETTER; BUT ARE LESS
APT TO BREAK

paste made of oil and graphite be-
tween the leaves of the springs, with
a piece of a hack saw blade. Jack-

"ing up the car relieves the weight

from the springs, the leaves of
which may be easily separated by
driving a thin cold chisel or an
old screw driver blade between
them. The accompanying illustra-
tions shows the operation being
performed on the front springs.
The rear springs may be treated in
the same manner.

THE PARTS OF THE MULTIPLE DISC CLUTCH. THE OCCASIONAL CAUSE OF
" SLIPPING IS CLEARLY SHOWN



54 . THE AMERICAN BLACKSMITH

FORD PISTON RINGS

The Ford piston rings are now
machined with a groove near the
edge. This groove should be to-
wards the top when installed on

THE CORRECT INSTALLATION OF
THE NEW FORD RING

the piston. The accompanying cut
illustrates the proper installation.
This method of marking supersedes
the Ford script, and as the groove
and the taper are cut at the same
time, any possibility of marking
the ring incorrectly is eliminated.

GENERATOR BRUSHES

A great deal of the generator
and starter trouble is traced direct-
ly to the brushes. Where trouble
with either of the instruments is
experienced, the following infor-
mation will help the mechanic in
determining whether or not the
trouble can be readily corrected,
and in many cases avoiding the
delay of sending the part back to
the factory, only to find that merely
the brushes were at fault. The
brushes should seat all the way
across the commutator. The pro-
per position is shown in Fig. 1 and
indicated as A. Generators with
brushes seated as shown in B and C
of the same figure will not obtain
the full charging rate and have a
decided tendency to run hot. A
generator with improperly seated
brushes cut in late, causing the re-
pair-man or owner to believe that
the cut-out is not functioning pro-
perly. . ‘

It is very important tha.t the

FIG. 1. THE RIGHT AND WRONG WAY
OF SETTING GENERATOR BRUSHES

third brush be set correctly and

propertly tightened to the holder.

See that the holder is set so that
the brush lies parallel to the sege-
ment as shown in A of Figure 2;
instead of across the segement as
shown by B of the same figure.
This latter condition is brought
about when the holder has become
bent, or when there is some obstrue-
tion under the fibre insulator, or
when the insulator itself is damag-
ed.

TOOLS FOR REMOVING THE
HEADLAMP DOORS

Headlamp doors are easily re-
moved with the tool shown here-
with. The dimension shown fit the
Ford head lamp and should be
varied for other lamps. The tool
is made from a strip of flat iron
3614” long 34” wide and 14” thick.
It is bent into the shape illustrated.
At the 4 points indicated by the

arrows, holes 34” in diameter are’

drilled 4” apart. The door is re-
moved by clamping the device
snugly around the rim with the
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A B

FIG. 2. THE BRUSH SHOULD BE PAR-
ALLEL TO THE SEGEMENT

four rivets in the rim of the door
engaged in the four holes of the
tool, forcing inward on the two
handles and turning to the left.

AN OLD- PISTON MAKES A

HANDY BENCH GRINDER

The discarded piston has a num-
ber of useful purposes around the
shop. It may be used for a lapping
tool merely by sawing it in half,
lengthwise, and then holding the
two parts against the cylinder wall
by means of a spring on the inside.
When it is sawed off slightly below

the wrist pin bushings, it makes an_

excellent pot in which the welder
may keep his flux. A more in-

_ genious use still, is to use it for an

emery wheel stand. It can be con-
verted with but little effort and
small expense. For small wheels
and light work, it answers the pur-
pose admirably, because the piston
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IT'S EASY TO REMOVE HEAD LAMP
DOORS WITH THIS TOOL

being fairly rigid, little trouble is
experienced from vibration when it
is bolted down securely.

In those pistons which are pro-
vided with wrist pin bushings, it is
only necessary to make a shaft that
will fit them, while in the case of
the other piston, that is, those in
which the wrist pin is fastened into
the piston, it may be necessary to
provide the shaft with bronze bear-
ings. Although cast iron and steel
run together fairly well at moder-
ate speeds, they do not work so well
at the high rate necessary for the
proper operation of an emery
wheel. The shaft is driven by
means of a pulley fastened rigidly
to it by a set screw. The pulley is be-
tween the two bearings, and where
it is sufficiently wide to occupy the
space between the bosses, nothing
further is needed to take up the end
thrust. However, where the pulley
is too narrow for this purpose, a
collar at both ends of the shaft, held
there by means of a set serew will
answer the purpose. The drawing
shows these details. Two grease cups
provide means of lubricating the
bearings. The side of the piston
nearest the wheel may be cut so
that the wheel is more accessible.

AN OLD PISTON MAKES A HANDY
EMERY WHEEL STAND

According to the Bureau of Crop
Estimates, on June 1, 1920, there
were 3,500 tractors in use on the
farms of Virginia.

502,667 short tons of pig iron
were produced in Canada during
the first half of 1920, states Com-
merce Reports.
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Prices in the Western States—At the
present time prices in the Western States
are higher than in the majority of areas.
A recent price list issued in Oregon quotes
the following on various lines: Plowshares,

ned 12-inch, 50c; 14-inch, 60c; 16-
ineh, 75¢ and 18-inch, $1.00. Plow point-
ing is $1.75. Setting axles costs $2.00 and
up; welding and setting from $2.50 to
€6.00. Setting wagon tires, 2-inch, per
set, $6.00; 3-inch, $8.00. New steel tires,
1%, x5-16, are $17.60 per set; 134x15 are
$24.20; 1¥,x5, $37.40; 3x14, $45.00. Stubs,
each, vary from $4.00 for l-inch size to
$6.00 for the 114-inch. .

ing, sizes 3 and 4, are $3.50 a set:
3 and 6, $4.00; 7 and 8, $5.00. Two rub-
ber pads, No. 5 and up are $3.00. Bar
¢hoes up to No. 4 are $1.25 each; size 5
and larger, $1.75. Resetting, sizes 0, 1 and
2 are $2.00 per set; sizes 3, 4, and 5, $2.50
and sizes 6, 7 and 8, $3.00 per set.

Shops in Chicago—The new prices in
Chicago appear to meet with no opposition
from the customers of the trade in that
eity. Evidently horse-owners consider that
$5.00 is not too much for a set of shoes.
The new price list in Chicago has been is-
sued. It shows that the Local in that
eity covers 255 shops and has 300 mem-
bers. There are 45 shops in Chicago with
two or more partners.

Comparisons With the Past—We often
hear men talkk of the “good old days” but
it is a safe bet that they are not horse-
shoers. Few men in the trade would want
to go back to the conditions under which
they worked 20 years ago—or the prices.
Im 1900, reports from 17 cities in the
¥. B. and Canada, giving the shoeing prices
for fire department work, showed that
the top price was paid in New York at
$3.50, the low figure in Hamilton, Ont.,
$150. In New York at the time it was
the custom to remove and replace one
shoe before the second shoe was touched.
;‘h;o average price for all 17 cities was

'liking Butcher Knives—Do you sup-

. pose that some smith could tell me how

to temper,a butcher knife made from a
flle or any suitable steel.
R. H. Morris, Nebraska.

Editor’s Note—We do not believe that
you would be satisfied with a knife made
from an old file, because knives made
from this material are usually stiff, have
no spring. break very easily and are not
inclined to hold their cutting edge. This
is because the steel used in files is high in
carbon, containing as high as 1.409% while
the ideal steel from butcher knives seldom
runs over .80%. Thus the knife made
from file stock possess all the qualities
amly opposite those which it should

ve.
In hardening a knife of the proper ma-
terial, arrange the fire so that as much

of the blade can be heated at once as is
possible. Now put that knife in the fire
with the cutting edge down, and move
the knife back and forth so that it will
heat evenly over the entire length. When
it reaches a dull red, plunge it into the
hardening bath lengthwise with the cut-
ting edge down. Next, polish or brighten
one side of the blade. To draw the temper
place the flat side over the fire, holding
the knife slightly above the hot coals and
moving it so that it will heat evenly:
draw to a pale blue, but before cooling
place the blade on the anvil and straighten
it by striking it the proper place, then
cool, and it is ready for the grindstone.

THE INTERIOR OF MR. SNYDER'S
SHOP SHOWING A “HOME MADE”
POWER HAMMER

Changes From Blacksmithing to Auto-
mobile Blacksmithing:—Mr. F. L. Snyder
of Albany, Oregon has changed from gen-
eral blacksmithing and horseshoeing to
oxy-acetylene welding and automobile
spring work. He reports, that he is well
pleased with the change, particularly
after figuring his profits at the end of the
year. In the earlier part of his life, he
worked with his father in one of the small
plow factories, many of which are scat-
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tered through the Mississippi valley. This
training, under one of the mechanics of
the old school, has proved most beneficial,
as it afforded excellent experience in the
handling of steel, which especially fitted
him for automobile spring work and oxy-
acetylene welding.

Although Mr. Snyder has been interested
in mechanics all his life; probably it was
the demand for a satisfactory method of
welding cast iron, which came through
the introduction of the automobile, that
offered the greatest stimulus to his ex-
perimental work. Along about 1905, he
started some extensive experiments along
that particular line, keeping in touch at
the same time with the latest develop-
ments, so that for years back, he has been
turning out weldihg jobs, as nearly me-
chanically correct as it is possible to make
them. No job is apparently too intricate
for him. His success in the field of spring
work is notable as well, for the “Snyder
Spring” is widely known through his lo-
cality.

His efforts have always been to make
the job stronger after it was repaired,
than before, to use his words: “It broke
before, and if it is not made stronger this
time, it will break again.” The idea he
fallows is to make the casting stronger by
re-inforcing it, or in the case of a spring
to make a better fit of the leaves, and te
see that the temper is correct for the best
possible results.

His mechanical qualifications are not
confined alone to being a good mechanic;
he is somewhat of an inventor as well, for
he has designed and made most of his
tools, punches, shears, forming devices
and also the power hammer shown in the
accompanying photograph. These tools
are not mere makeshifts, but are of design
and construction which compare most
favorably with the most advanced ideas.

W. 8. Richards, Albany, Oregon.

Shoeing Foundered Horses:—In your
last issue of the American Blacksmith,
Auto & Tractor Shop, Mr. O. N. Benninger
acks about shoeing foundered horses.

Now I have had a few cases to handle
in my career as an Army Horseshoer, and
do not believe that a plate put on a foot

" will push the bulge on the sole, caused b

founder, back. On the contrary, it wi
aggravate the trouble as it is bound to
create inflammation in the sensitive sole.

The way I have always achieved the
best results is by putting the horse with
foundered feet in slings.

I have used leather boots with a heavy
packing of oakum, and the horse was
slung only so high as to let him use his
own judgment. That is, he may put all
his weight on his feet or simply rest his
whole body on the slings.

In my 30 years in the Army, I have in
every serious case removed the entire
sole as soon as puss formed between the
hornv and the sensitive sole. After the
removing of the horny sole, a man has a
chance to heal the diseased parts and
grow a new bottom.

After the horre has a new horny sole,
and it should still show a inclination te
bulge, T then put on a shoe with screw-
calks and fasten a plate with thore calks
under the shoe on the ground surface.
The plate is slichtly hollowed towards
the sround and awav from the foot. This
enables me to pack the foot with oakum
and some good hoofdressing, of which
there are several on the market.

The horse should now be worked a little,
not too much, as otherwise the trouble
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may re-occur. One thing should be kept in
mind and that is the horse should be kept
in an absolutely dry stall and should be
worked only in dry weather. Another
good trick I have found is by putting a
good effective blister around the cornette
while treating the case. This will stimu-
late the walls of the hoof to grow quicker
and stronger and so resist the outward
spread of the wall which again will have a
tendency to ratker bulge the sole upwards.

Of course, this all is very laboriovs, but
it is effective. But then a foundered
horse should not be worked and should
have the best care as otherwise a real
and permanent cure is impossible.

It may always be seen by the brittle
and broken up feet that a foundered horse
was neglected or worked too soon.

* Frank Wenke,

Post-Blacksmith, Fort Logan, Colorado.

Moth Balls in the Gas Tank—Recently,
I bought a small stock of table
were supposed to greatly iner
mileage on gasoline. This was t
man’s version, which he sup-
ported with numerous testi-
monials. After a thorough
test, I find no perceptible dif-
ference in the mileage but the
car seems to start harder. To
all appearance they are noth-
ing more than moth balls.
Naturally, I've grown rather
skeptical as to their merits,
and before recommending them,

I would appreciate a few sug-
gestions or comments from the
Editor. Do there preparations
really increase the mileage?
Do they do any harm to the
engine?! Would you recom-
mend their use?

Jules Dexereaux, Quebec.

‘Editor’s Note—Recently we
have had a number of inquries,
regarding the efficacy of var-
ious “colored moth ball” to in-
crease gasoline mileage when
dropped into the gas tamk.
Chemical analysis show them to be
a fraud upon the public, and prove
that they do not have the slightest effect
upon the efficiency of the gasoline. We
do not know that they do any particular
harm to the engine, but since they do not
improve its operating efficiency, and have
a decided tendency to making starting
harder, we would not recommend their use
under any circumstances.

An article recently appearing in As-
sociated Advertising, aptly answers the
question. It says in part as follows:

“Persons throughout the United States,
the National Vigilance Committee reports,
are selling ordinary preparations of
naphthalene (which is the preparation
used in making the ordinary moth ball of
commerce) as a product guaranteed to in-
crease the efficiency of gasoline in motor
car operation to an extravagant degree, to
remove carbon from cylinders and to
eliminate most motor troubles.

Distributors of these products adver-
tise that their use will increase the
efficiency of gasoline 15 to 100 per cent,
and that power equal to that obtained
from a gallon of gasoline can be obtained
at a cost of only 2 to_ 5 cents.

These products are ‘marketed by adver-
tising in newspapers and periodicals, by
literature sent through the United States
mails and by the personal solicitation of
agents.

These products are sold in liquid, pow-
der or tablet form, usually the latter. A
small package of 100 tablets retails at

$1.00.
which:

Eliminates carbon

Banishes ignition trouble

Prevents backfiring

Gives a quick pickup

Eliminates skipping and missing

Prevents overheating of the motor

Increases gasoline efficiency anywhere
from 15 to 100 per cent.

These claims vary somewhat according
to the brazenness of the advertiser, but
the foregoing are typical.

Pseudo-scientific explanations are given
for the benefit of the gullible who like to
know all about the things they buy.

. They learn something that -certainly
was never dreamed of in any philosophy
so far studied if they digest this:

“NITRO-LENE is a chemical discovery
that attacks and SOFTENS THE SKIN
or covering on the globules of Gasoline,

It is advertised as a substance

THE SHOP OF A BLACKSMITH WHO SUCCESSFULLY IN-
CLUDED AUTOMOBILE WORK ALONG WITH BLACKSMITH- is nearly always recommended

ING

PLOSIVE and MORE POWERFUL giving
a FASTER and more even COMBUS-
TION.”

This " is a fair sample of the ‘reason
why’ copy put out by the advertisers in
question. The usual guarantee goes with
it. This is safe enough as the majority
of people will not trouble to demand
money back when the amount involved
is only a dollar. Also there are positive
statements, sometimes in the form of a
chemist’s report, to the effect that the
preparaion is harmless to the machinery.

We have not yet seen any chemist’s re-
port in any of this advertising that in-
cludes a statement of the efficiency of
the product.

The reason we do not know who and
how many are now selling these miracu-
lous marvels is because the advertisers
not only sell the stuff but will part with
the formula to any one who cares to go
into the business himself, provided they
get their price for it. You pay $15 or
whatever the price may be, to find out
how easily people may be gulled and then
you coin a high sounding name, invest in
a quart or two of moth balls and enter
the industry. The profits are figured by
the advertisers as being from 700 to 900
per cent, which is fairly attractive.

.Each of these advertisers is careful to
call attention to the fact that there is
no camphor in the stuff. This is quite
true. Camphor is an expensive drug and,
though many people think it is, is not a
constituent of moth balls. Naphthalene

NOVEMBER, 1920

is cheap and most people do not know
that it is what moth balls are usually
made of. Thus the disclaimer serves a
useful purpose: it makes people think
these things, though they smell so much
like them, are not moth balls without
exactly stating as much.

The infallible testimonial is relied on to
establish the claims to wonderful per-
formance. Many people write and state
that their mileage per gallon of gasoline
is greatly increased and we have no doubt
that it is, in most cases. But not by the
Gasoline Fconomizer. It is increased by
the directions which go with the Econo-
mizer. These are always careful and ex-
plicit and deal with the adjustment of
the carburetor in such a way as to reduce
the proportion of gasoline to air in the
vapor, and, incidentally, increase by just
8o much the mileage per gallon of gaso-
line. That is, it is the adjustment of the

the results and
at all.
hown that these
wre composed of
nd of nothing
2y are generally
quised in some
ene has no ef-
in the quantity
e efficiency or
gasoline. The
Bureau of
tested products
and has this to

conclusion from
ir performed is
" not quite all,
mprovement in
on when these
re added to the
+ to the redue-
ortion of gaso-
line used, caused by readjust-
ment in the carburetor, which

to be made when the mew fuel

‘dope’ is added. It is of course
a well known fact that may engines, par-
ticularly automobile engimes, are habit-
ually operated on too rich a mixture,
mainly for the sake of ease of starting
and satisfactory operation when first
started, and that the reduction in the
proportion of gasoline to air will often
produce all the desirable results claimed
for these ‘tonics,” etc., without the addi-
tion of any foreign material whatever.

This appears to be sufficient explanation
of the testimonials received.

A pound of naphthalene in the shape of
moth balls at retail costs about 35 cents.
A pound of naphthalene purchased under
the name of one of these “economizers”
will cost about $2, which might well lead
one to ask wherein the economy really
lies. By buying flake naphthalene at
about seven and one-half cents a pound
the real economy is even more strikingly
illustrated.

The Bureau of Standards has a part-
ing word to say of the fraudulent claim
that these preparations will increase the
power and efficiency of gasoline:

‘Very conclusive tests of a number of
materials havé shown that there is no
measurable difference between the power
produced by gasoline with, and the same
gasoline without, the added material.’

It seems fairly evident that all publica-
tions which desire to protect their read-
ers from this sort of mean and petty ex-
ploitation should exclude these advertisers,
under whatever name they may seek ad-
mittance from their columns.”
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WIT  pasL utall allludL  CHLLTLY
with the repairing of autos, trac-
tors and farm machinery, since
these are primarily the blacksmiths
line of work. But it is a well known
fact that the average smithy is sup-
posed to be able to do any and all
kinds of repairing; from an Inger-
soll watch to a locomotive. In fact,
he is sometimes called upon to do
that very thing—repair an Inger-
soll.

Especially, the village smith is
popularly thought of as a cure all
for all the ills of everything made
of metal ; and it is to him that I be-
lieve this magazine holds its great-
est appeal. The blacksmith in the
larger cities and factory depart-
ments is essentially a speciality
man.

Therefore, I believe it is well to
treat some of the more plebian
classes of work in an article now
and then, and by the way, lots of
these small fry jobs require some
judgment and a certain degree of
mechanical ability. Many of them
are not so easy to do as they look.
Unless the smithy has had con-
siderable experience with all kinds
of metal he is liable to be taken in
by some of these ‘‘tinkering jobs.”’

Take for instance the common
cast iron force pump such as is illus-
trated in the accompanying photo-
graphs. Here is a job of welding
that looks simple enough, and is
one that any torch operating black-
smith is liable to be called upon to

pie proceaure 1S uried, 10 18 iouna
that a new crack is formed near
the weld, or the old one is opened
again, about as fast as the welding
can be done. After this happens
once or twice the welder begins to
realize that he must be about as
careful with this kind of a job, as he
would with a tractor or automobile
job, if he wants the weld to be all
that the name implies. He eventual-
ly finds the job to be a study in ex-
pansion and contraction just the
same as a six cylinder block, ounly
in a more modest way ; and that he
must handle it aceordingly.

As I say, I believe an article now
and then on some of the cheaper
classes of welding will be appreciat-
ed by the blacksmith welders.
Therefore, let us take the town
pump as a good example of a little
job with a hidden ‘‘kick’’ and fol-
low the repairing of it through the
process, a step at a time.

In this particular instance, the
break occurred in the lower part of
the force chamber, in the form of
a crack three or four inches long.
The fundamentals would have been
the same, if the crack had been
located in any part of the body of
the pump, either above or below
the location indicated in Figure 1.
The reaction of the heat caused by
the melting weld would have to be
controlled or forestalled just the
same.

But let us start at the time when
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which consists of grooving the
crack, or in other words, of cutting
enough metal out of the crack “to
form a V-shaped groove the full
length of it. There is danger of
lengthening the crack, when a
hammer and chisel are used. This
risk is not great however, if the
mechanic is careful and .doesn’t
work too rapidly.

The iron was cut away from each
edge of the crack, until a groove
was formed about twice as wide at
the top as the thickness of the
pump bowl, and sloping to the full
depth of the crack. When finished,
the V.groove formed an angle of
approximately 90 degrees. This
was for the purpose of enabling the
torch eperator to weld the full
thickness of the metal without hav-
ing to melt it out. To enable him
to make the casting metal and the
new metal one piece, which should
be the object of all welds since the
parts are not to be merely stuck to-
gether with filler metal, but are to
be one homogeneous mass.

The groove was cut past each
end of the crack and gradually
sloped to the surface of the bowl.
This insured the welding of the
whole crack and made the welding
of the ends simpler. By gradually
drawing the weld to the surface of
the casting, the operator could
easily eliminate any abrupt por-
tions. -

After grooving, the job was



60 THE AMERICAN BLACKSMITH

otherwise prepared for welding by
cleaning along each side of the
groove with a file to prevent any
rust or paint from interfering with
the melting weld. The vicinity of
the groove was lightly tapped all
over to jar loose any corrosive
scale or rust that might be adher-
ing to the inner side of the break,
or which might float through and
cause trouble when the weld melt-
ed.

The pump was then taken to the
welding table where arrangements
were made for preheating. The
horizontal preheating and welding
position of the pump is shown in
Figure 1. Fire bricks were used to
raise the pump high enough above
the table to permit a gas burner to
be inserted beneath the bowl, di-
rectly below and opposite the frac-
ture, the groove being upward and
approximately horizontal; a posi-
tion maintained during the weld-
ing process.

The gas ‘burner used for pre-
heating was a portable home-made
device consisting of a common star-
shaped stove burner welded to a
section of gas pipe, to which a hose
wgs connected. With this arrange-
ment, the operator was able to con-
fine and concentrate the heat near-
Iy at will; an essential item on
many small jobs as a great saving
of time and fuel is thereby effected.
No preheating fuel is wasted and
only just enough is utilized to
bring the casting to the correct
stage of heat.

After arrangements were made
as indicated in Figure 1, the ball of
the pump was walled in with loose-
1y laid fire brick, enclosing both the
casting and the gas burner. Then
several pieces of asbestos paper
were spread over the top to furth-
er confine the heat. It is scarcely
necessary to call attention to the
fact that only the large or ball part
of the pump was preheated as it is
clearly shown in the photograph.
To accomplish this and to conserve
the heat were the main reasons for
the fire brick enclosure.

Outside of a correct manipulation
of the welding flame, the preheat-
ing was the principal requirement
in the process of repairing this
pump. The gas burner was lighted
and allowed to burn slowly at
first, then hotter as the casting
absorbed the heat. This heat was
permitted to reach the dull red
stage before the welding flame was
applied. This rising temperature
caused the metal of the pump bowl

to slowly expand, thus tending to
open the grooved crack. Had the
crack been free at both ends, it
would have spread apart perhaps
a sixteenth of an inch at this tem-
perature. As it was solid at the
ends the crack could only strain
upward and outward under the
stress of expansion. But this was
all that was needed, since it suf-

FIGURE 1, SHOWS THE LOCATION

AND EXTENT OF THE DAMAGE AND

ALSO THE ARRANGEMENT FOR PRE-
HEATING

ficed to furnish plenty of play for
the subsequent reactions upon
cooling. In other words, when the
heat of the weld subsided and the
bowl started to contract, the con-
traction of the bowl could follow
the contraction of the weld inward,
and thus prevent cracking.

The flame of the gas burner was
increased until it almost entirely
enveloped the ball of the pump,
and being confined within the brick
wall and beneath the asbestos cov-
ering, but little of it escaped
through conduction to the ex-
posed portions of the pump. There-
fore only the parts directly effect-
ed by the heat were fully expand-
ed. The rest of the expansion
being gradually dissipated through
the near portions of the bowl. Thus
any sudden strain caused by the
application of the welding flame
and its intense heat was eliminated.
‘When the weld was finished the
whole thing, pump bowl and weld.
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was practically fully expanded. If
cooled properly it could not crack
since the contraction of the whole
thing would act as if there had
been no welding done. In other
words the outside diameter of the
ball could shrink with nothing to
retard the action.

The blacksmith who does not
possess natural gas for a preheating
agency can readily substitute a
charcoal fire on such jobs as this
pump. All that is necessary is to
place a grating or flat iron bars
across the fire bricks under the
pump, upon which a charcoal fire
is kindled and heaped up around
the ball. Draught to this fire is
regulated by opening or closing the
cracks between the lower bricks.
The charcoal fire is a little slower
in heating but will produce a melt-
ing heat that is liable to ruin the
casting if it isn’t watched.

As a further substitute for gas
preheating, an air pressure oil
burner is good since the flame of it
can be directed and controlled
quite readily. After the job reaches
the proper stage of heat. it can be
held there long enough té do the
welding. Or the smithy may heat
the job over the forge, if he is care-
ful to raise the casting high enough
to prevent the fire from coming in
actual contact with the metal.

But to revert again to the job at
hand: as soon as the ball of the
pump had reached a red heat all
over, the welding flame was ap-
plied to one end of the groove
through an opening in the asbestos
covering. This part of the process
is shown in Figure 2. Only enough
of the casting was uncovered to ex-
pose the grooved crack. This was
to prevent any loss of heat and the
resultant decrease in expansion.
The expansion was held at the
maximum during the welding pro-
cess.

A medium size flame was em-
ployed in connection with a soft
cast iron filler rod three-sixteenths
of an inch in diameter. The flame
at the start was held close to one
end of the groove revolving in ecir-
cles about an inch in diameter. As
the metal started to turn bright
red, the circles were decreased in
size until the flame was revolving
in ecircles that only covered the
sloping sides of the groove. When
the groove started to melt the filler
rod was placed in touch with it in
the path of the flame. Then the
groove and rod were melted to-
gether in one deposit upon the cast-
ing. The rod being twisted slightly
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and fed into the melting groove to
fill that portion of it. As fast as
the groove started to melt, the filler
mixed into it. But at no time was
the filler melted until the groove
was ready for it. This was ac-
complished by clever manipulation
of the flame as it covered both the
melting filler and that portion of
the groove being filled.

The filler rod was constantly in
the bath of molten metal except
when applying a cast iron flux pow-
der. Then the fluxed end of the
rod was quickly returned from the
flux pot to the weld. At no time
was the melting filler permitted to
drip onto the weld, but was fed in
by pushing beneath the surface of
the weld.

The sloping walls of the groove
were melted and flowed to the bot-
tom as they mixed with the filler
rod. Care was taken to see that
the sides as well as the bottom of
the groove were melted before flow-
ing in the filler, or as it was flowed
in. This is a very particular part
of the welding where the groove is
wide and deep. It is easily accom-
plished on grooves like that of the
pump job which were only about a
quarter of an inch deep.

‘When bits of slag apeared in the
melting weld they were worked to
the surface and floated to the edge
of the weld with the flame presure,
or were scraped aside with the filler
rod. The purpose of the flux was
to cause the slag to become more
fluid and, therefore, make it easier
to float. The flux was applied liber-
ally during the process, serving
also to form a covering for the
melting weld to prevent oxygen ot
the atmosphere, or- that of the
flame, from attacking the molten
iron.

The groove was melted and mixed
full in a series of connected por-
tions. However, each bit of it was
but a continuation of the previous
one. And each portion was m
reality a part of the casting along
the sides of the groove. At the
last end of the weld the flame ap-
plication was relaxed a little as the
weld worked up the sloping part
of the groove. That is, the melting
was not so heavy nor was so much
filler applied. In other words, no
effort was made to melt the full
thickness of the pump metal but
merely the full depth of the groove.

As each inch or so of the welding
progressed the flame was played
bagk along the edges of the weld to
insure a perfect connection between

the filler and the casing. Literally
speaking this was acomphshed by
allowing the heat of the welding
tlame to soak into the iron until
it became fluid. When the strip or
casting along the edge of the weld
had all been made fluid again, it
was fairly certain there could be
no disconnected spots, because the
metals would flow together under the
mixing influence of the flame pres-
sure. At times during this process,
the flame was sprayved diagonally
across the surface of the weld to
wash any floating impurities to the
edge of the weld where they could
be scraped off. This spraying action
tended to smooth the face of the
weld. This operation must be used
rather sparingly as there is danger
of hardening the weld or causing it
to be porous and brittle, as will

RETAIN THE HEAT

frequently happen if the flame is
held too close, or is too ardently ap-
plied. This washing action, which
is sometimes called hot-finishing,
should be rapidly and deftly aec-
complished without hesitating long
over any part of the weld. The
filler is not utilized in this hot
finishing, except when a bit of oxide
will not float to the surface. Then
the filler rod is used to pick the
stubborn bit of dross out of the
molten metal.

When the last portion of the
groove had been filled and hot fin-
ished, the covering of asbestos was
replaced over the weld. Then
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several sheets of asbestos paper
were wrapped around and over the
preheater to prevent rapid radia-
tion. The gas was allowed to burn
several minutes after covering the
Job to bring up any accidental loss
of expansion. The theory being
to have the whole pump ball, weld
and all, red hot or more before let-
ting it commence to cool.

Then the gas was extinguished
and the casting permitted to cool as
slowly as the covering required.
The covering and brick work
caused the radiation of heat from
the casting to proceed slowly, there-
by causing the contraction to aet
evenly throughout the whole thing.
In effect, the contraction or shrink-
age of the ball followed the contrac-
tion of the cooling weld inward.
We might say, the pincer-like clos-
ing of the crack squeezed inward
in unison with the shrinking weld.
_ The pump was allowed to remain
in the brick furnace until cold
cnough that it could be handled
without burning the hands. How-
ever, it was not absolutely neces-
sary to do this if the space occupied
on the table is needed for another
Jjob. When the ball had been re-
heated, just previous to shutting
off_ the gas, it could have been
quickly swadded in heavy asbestos
paper and placed to one side and
allowed to cool. But this operation
should be rapidly and deftly per-
formed in order to prevent loss of
any heat and expansion. There
should be several thickness of as-
bestos around the casting when
moving it.

The last step in the process of
repairing the pump consisted of
grinding the weld smooth to give
it a finished appearance, which
counts for a great deal with most
customers. To the layman the ap-
pearance of an average oxy-acety-
lene weld seems to be quite a
blotchy affair. Therefore, it is al-
ways a good proposition, in fact a
profitable investment to grind and
otherwise clean up a weld. The cus-
tomer is better satisfied and he is .
bound to tell other of his satisfac-
tion, just as he is bound to tell
others when he is not satisfied. At
least, he does not think he has been
swindled by a defective job.

Now, in closing let me say that
the pump is but one of the many
Jjobs the blacksmith can do, if he is
equipped with an oxy-acetylene
welding torch. In fact, there are
many such jobs that can be done
by no other method, and there is a
neat profit in making repairs
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HINTS ON ANNEALING |

TEEL to be used in parts which
S are subject to stress must be
prepared for ready response to

the heat treating operation requir-
ed to bring out its physical proper-
ties. Steel hammered and rolled in
\&.oPm Euos %

% ! %
FILLED CRACK

FIGURE 3. A SECTIONAL VIEW OF

THE DAMAGED PORTION, SHOWING

HOW THE CRACK WAS GROOVED
AND LATER FILLED

the mill, and later forged in the
blacksmith shop, is left hard and
brittle and is not susceptible to the
hardening process.

This condition is overcome by an-
nealing, which removes the hard-
ness by careful, uniform heating
and slow cooling. The operation
restores the steel to a state of soft-
ness and ductility, absolutely nec-
essary for the satisfactory machin-
ing of blank stock and the heat
treatment of tools, die and machine
parts.

‘“ Anneal’’ generally means ‘‘to
soften.”” In the case of glass this
is brought about by heating and
then slow cooling, which renders
the glass less brittle. The same idea
applies to steel hardened by ham-
mering or rolling, or brittle through
strains set up in the steel by stamp-
ing, punching or drawing opera-
tions.

(Continued from page 61) .
similar to this pump job, which is
not to be sneered at even if the
smithy would prefer to work on
autos and tractors.

In connection with the many
little jobs similar to this pump job,
let me say that the fundamentals
of the process are the same. The
factors of expansion and contrac-
tion are controlled by the welder.
In further explanation of which I
have used a drawing in connection
with this article. I believe it is
self-explanatory and to need no
comment. It is my aim to illustrate
the workings of expansion and con-
traction in relation to eylindrical
articles. :

The steel if heated to its eritical
temperature and aliowed to cool
slowly, tends to recover its malle-
ability. The treatment brings it to
its softest state, preparing it for
further operations.

Annealing to remedy structure
should always be carried out be-
fore the machining operations are
started. Annealing before quench-
ing or drawing minimizes the pos-
sibility of warping and shrinking.
When heavy machine operations
are performed a light anneal is
helpful before. hardening to avoid
warping. The finishing machine
operation should be performed
after this light anneal.

A satisfactory manner of anneal-
ing carbon steel, is to pack the
pieces in a cast iron box, between
layers of charcoal, so that the pieces
do not touch one another or the
sides of the container. Leave one-
half inch between the steel and the
walls of the box. Secure the cover
tightly, place in the furnace and
bring to the proper heat, accord-
ing to the carbon content of the
steel, making sure that all parts
are thoroughly heated. This method
tends to slightly carburize the steel,
which is a material help in ma-

chining and subsequent heat treat-

ing operations.

The time required depends on the
size and quality of the stock and
the pieces. A piece of high grade
tool steel an inch in diamter, for
instance, should remain at a tem-
perature of 1475° to 1600° F., de-
pending on the carbon content of
the steel, for from one hour after
the box 1is thoroughly heated
through, with a proportionately
longer time for larger pieces. Let
the box remain in the furnace and
cool with it. Cool slowly and do
not remove from the box until the
box and the contents are perfectly
cold.

Instead of charcoal, fire eclay,
charred bone or leather, slaked
lime, refactory earth and sand are
also used for packing.

There is a new method now being
used for annealing carbon steel with

out packing, which is claimed to .

work very satsfactorily. Place the
work in the furnace cold without
packing, and heat to 1480°. When
the stock has reached this tempera-
ture remove it and place in another
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furnace which has been previously
heated to 1290°F. After the work
has received a thorough heating at
this temperature, shut off the burn-
ers entirely and allow to cool.

It is claimed that steel annealed
in this manner is soft enough for
the most practical work, and excel-
lent results are obtained in the
hardening operations.

The best temperature for carbon
steel annealing is from 1300° to
1750° F. This is known as the re-
fining heat, giving the finest grains
when hardened. The heat varies
with the carbon content, as follows:

Carbon

Content Temperature Color
159%  1300°F. Dark Orange.
1.0% 1500°F. Medium Orange
0.5% 1750°F. Bright Orange

High speed steel can be annealed
very nicely by heating thoroughly
to about 1600°F. and cooling slow-
Iy the same as carbon steels.

A short method is recommend-
ed: Heat slowly until it passes the
transformation point, approximate-
ly 1600°F. hold at this heat, but no
hotter according to the size of the
piece, then bury in asbestos, ashes
or slaked lime to cool.

Here is another process which is
claimed to be very successful:
Place in a furnace heated to about
750°F., raise this temperature slow-

A CROSS-SECTION VIEW OF THE
PUMP BODY. THE DOTTED LINE
SHOWS, IN AN EXAGGERATED MAN-
NER, THE EFFECT OF PRE-HEATING

ly to 1600°F., then shut off-the
heat, letting the furnace cool to
1300°F., but not lower.- Reheat to
1300°F., holding at°that tempera-
ture for 30 minutes. Then remove
from the furnace to air cool. This
whole operation is said not to take
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over an hour for a piece inch
square.

There are a few vital points to re-
member when annealing steel. They
may be briefly summarized, as fol-
lows:

Do not heat too long. Heat only
long enough to penetrate—then
turn off the heat immediately.

Do not overheat.
Heat slowly and cool slowly.

The slower the heat the greater
the success.

Uniform, even heating is essen-
tial for the best results.

To anneal brass, copper and
other non-ferrous metal, the heat-
ing required is not nearly so high.
1n the case of brass, the tempera-
ture required is about only one-half
to one-third of that necessary for
carbon steel.

For aluminum a very low and
even temperature should be main-
tained, it should be remembered
that aluminum melts at about
1217°F., and it is very easy for the
inexperienced operator to permit
the fusing of the metals. Heat
slowly and evenly to the proper
temperature, then allow to cool
slowly. More accurate results are
obtained if the material is left in
the furnace to cool.

In some work such as stamping
and drawing, the metal should be
kept at an extremely low tempera-
ture. Very thin sheets or wire can
often be annealed sufficiently in hot
oil.

Uniformity in annealing opera-
tions depends almost entirely on
the accuracy of the furnace used.
The temperature should be brought
slowly and evenly to the required
point, held as long as necessary,
and the cooling must also be done
slowly and evenly.
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By D. G.

JIM DOUBLE TRACKS HIS LINE

BAIRD

clothin’ store to buy a pair of
kicks and have the enterprisin’
merchant tell you he didn’t handle
foot adornments because there was
a shoe store two blocks up the
street? I’ll bet

SAY, did you ever go into a

HAVE YQU you didn’t! If
TIRES? you had you’d a
made it unani-

mous to send
him along to
the bug house,
wouldn’t you?t
‘Well friends,
just lend me
your ears and
I'll whisper a
dark secret to
you. There’s act-
ually some gar-
age men what
don’t handle ac-
cessories! Can
you beat it? And
the reason they
most usually give is that there’s a
accessory shop a coupla blocks up
or down the street or else they’ve
got a notion that the line don’t pay.

Talk about opportunity knockin’
at the door! Say, the old sport 'ud
have to use a sledge hammer on the
portals 'uv some garages to an-
nounce his arrival and chances are
ten to one they wouldn’t know
then there’d been a visitor. ‘‘No-
body home’’ his nibs would grumble
and amble down the street.

Yes sir, there
was my erstwhile
friend and some-
time boon com-
panion, Jim Cal-
loway, what was
a bad offender in
them respects.
Jim just had a
idea that all he
could take care
of at a reason-
able profit to his-
self and company
was a straight
line ’'uv garage
work and stor-
age and the like,
and when it
come to side lines he was willin’
to let the world know he was run-
nin’ on the main line all the way.

All’'uh which woulda been well
and good for some bird what didn’t

wanta help out his Uncle Samuel
by contributin’ a respectable-sized
income tax, but I soon demonstrated
to friend James that the gent
what’s interested in servin’ the
public and collectin’ gratitude and
coin 'uv the realm in return there-
fore will find that a double-track
line carries a lot more traffic.

‘“‘Jim,”’ says I among other in-
terestin’ things, ‘‘how’s the aec-
cessories goin’ these days?’’

“W’y pretty good, I think,”’
says Jim real innocent. ‘‘I haven’t
talked with the Perkinses lately,
but I believe they’re doing a nice
business.’’

““The Perkinses?’’ @ays I in a
mystified way. ‘‘I wasn’t referrin’
to no Perkinses so fag’s I can re-
member—I was inquirin’ after the
health of the business of one James
Calloway by name.’’

‘““Me?’’ Says ?z‘ﬁ some surprised.
“W’y I don’t handle accessories.
The Perkinses 're the only ones
who handle that line in Hemphill.
Just a straight repair business and
fillin’ station is enough for me
these days. Got all I can take care
of at that.”’

‘“Is that so?t What'’s the trouble
—bank in Hemphill shut down on
big deposits?’’

‘“Well, they haven’t refused any
that 1've offered them so far, but
I've never seen fit to branch off
onto side lines. Besides, the Per-
kinses have got a full line of ac-

NO MONEY
IN ACCESSORIES!

cessories just a block and a-half up
the street, so I don’t see that there’s
any particular need for anybody
else to go into the line in a small
village like this.”
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““Not wishin’ to change the sub-
jeet, Jim,”” says I real soothin’ly,
““but have you been examined by
the Doctor lately 1"’

““Me been examined?'’ says
James lookin’ somewhat peculiar.
“W'’y no, not lately. What "ud I
wanta be examined for? I haven't
been sick a day—except for a little
cold winter-before-last —in five
years.”’

““That’s fine. Don’t have any
funny feelin’ in your head, do you?

Or any peculiar notions at times?’’,

“‘Say ! What do you think you're
driving at any way?’’ Jim wants
to know. , .

“‘Oh, that’s all right, James,”’ 1
says still bein’ real solicitous in my
tone, “‘I just wondered whether
you was enjoyin’ the full use ’uv
your faculties in your old age. You
see, a gent in your line what gets
an idea that there ain't
no use for him to handle
accompaniments for gas
wagons and automobiles
is likely to arouse the
curiosity of his friends as
to the state "uv his mental
health.”

““Huh!’’ says James s’if
he don’t appreciate my
candid remarks. I guess
I ain’t got as many wheels
in my dome as some that
pretends to be business
specialists. There ain’t
no money in a small line of
accessories in the first
place, and in the second

placel’ve already told you
there’s a business just a couple of
blocks up the street that’s carrying
a full line, so why in the world
should I go dabbling with a little
stock in competition with them?”’

“No money in accessories! W'y
you bloomin’ mechanic there’s
about 359, profit—how much more
do you want? And as for there
bein’ a store up the street that
handles ’em, whadda you care if
there’s a dozen! When a custom-
er comes into your shop and wants
some repairin’ done, he’s moren
likely to want some kinda acces-
sory too, ain’t he? And a lot'uh
times he wants something that’s
worth real money, don’t he? W'y
all you gotta do’s—"’

But just here Fate smiles real
sweet and a gent what's havin’ a
spring repaired in a Packard Twin-
Six steps up real business-like and
says:

“‘Pardon me, gentlemen, (mean-

in’ me too, o’ course), but do you
have tires?”’

“Tires?’’ says Jim turnin’ a
beautiful purple, ‘‘no sir, we don’t
handle ’em. You can get ’em at
Perkinses just a block and a-half
up the street. We only have a
straight repair business here. We
always—"’

But the gent wasn't listenin’. All
he wanted to know was whether he
could get rubber goods in return
for paper goods—the long-green
kind—and when he found bhe
couldn’t he turned around and left
us real unceremonious.

I hate to take advantage 'uv a
friend when he’s down, but I see
it’s for the good ’uv all concerned,
so I digs out a pencil and do a little
mathematics.

‘‘Now, you business giant you,”’
says I, ‘I figger that the profit on

I'M GOING
TO PERKINSES

that there one Packard tire what
you just mow didn’t sell would
amount to just about three times
the price 'uv that little repair job
vou're doin’ on the cart and would
cost you about one-fifth the labor.
With a little—"’

But Jim snaps out real uncom-
plimentary-like: ‘“‘Aw! go to
blazes!”’ interruptin’ me without
beggin’ my pardon, so I ignore his
ill manners and go right on with
my elucidation.

““Now,”” I continues s'if nothin’
had happened to break my chain 'uv
thought, ‘‘Let’s surmise a little—
in other words, let us conjecture
what might happen, occur, even-
tuate, or befall in the ordinary
course of human events and busi-
ness competition.

““Just suppose, f’rinstance, that
another garage should—’’

““I beg your pardon again,’’ says
the gent what had wanted the rub-
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ber ring for his steed, ‘*but I sup-
pose you keep small articles such
as lenses and bulbs, do you not? I
might make that there tire do till
I get over to Maxwell—I'm in an
awful hurry—but it’s going to be
dark before I get there and one
of my lights is broken.”’

““No sir,”’ says Jim lookin’ like
he could eat a left-handed monkey
wrench, ‘‘we don’t handle any aec-
cessories at all. I'll be glad to send
a man up to the accessory shop and
get such things as you need—"’

‘““Oh never mind!’’ the gent
snaps and walks off again.

Well, Jim turns around and
walks off too, showin’ very plain
that he don’t appreciate my pleas-
ant companionship. But I don’t let
on a-tall, rememberin’ that I'm
doin’ a favor and a noble service
both for my friend and for the
human race—to say noth-
in’ of the customers what
can’t be classed in the
last group of animals—so
I stroll along into the of-
fice and continue my dis-
course.

““Now it might not be
advisable for you to put
in a complete stock ’uv
auxiliaries, James,” I
goes on s8’if I hadn’t
been rudely interrupt-
ed, ‘‘but certainly it
'ud be to your advan-
tage and to the ad-
vantage of the bank
'uv Hemphill and to the
travellin’ public ‘uv the
United States of America for you
to put in a nice stock 'uv—"'’

. “‘I thought you were conjectur-
ing what might happen if another
garage was to start up in Hemp-
hill,”’ James interrupts somewhat
s'if he thinks I'm wanderin’ in my
oration.

‘““Exactly,”” I replies without
hesitation or one-step. ‘“As I was
sayin’, it would certainly be a
brilliant idea for you to lay in a
nice line ’uv the more common
things such as spark plugs, anti-
skid chains, jacks, bumpers, lenses,
bulbs in assorted sizes, tires, tubes
and valve caps, grease guns, grease
cups, soap and grease remover, fire
extinguishers, cotter pins, lock
washers, waste in small packages,
and the like for the service ’uv
yvour trade, ‘cause if some other
garage should happen to start up
in this here burg you’d pretty soon
learn that when a motomaniae
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drifts into a shop for repairs he’s
usually willin’ and anxious to
spend money for the usual accom-
paniments.’’

Jim gets up and hikes back to-
ward the rear 'uv the garage with-
out sayin’ ‘‘excuse me,’’ but I can
walk as fast as the next one and
I'm right with him all the way.

‘“O’ course you don’t wanta try
to put the Perkinses outa business,”’
I continues as we hustle along get-
tin’ faster and faster in our gait as
we pass out the back door and start
up the alley, ‘‘but you’ll find that
a modest outfit such as ‘Ive describ-
ed ’ll be worth real money.

‘““There was a friend 'uv mine
over Mink’s Point what put in a
outfit about like that last spring
and durin’ the summer their week-
end sales sometimes run as high as
a millinium. Now if you’d—"’

“Say, I'm runnin’ outa gas!
‘Where’n sam hill ’re you headed
for anyhow?”’

And Jim don’'t slow up a-tall—
just looks back over his shoulder
to see how far behind I'm gettin’
and kinda grins like my old friend
that he is and says:

““I'm going up to Perkinses to see
if he’ll let me have a small stock of
accessories to last me till I can get
a lot shipped from the jobber. Come
on along—I want you to help me
pick out what I need most.”’

GOOD BLACKSMITHING COAL
Good blacksmithing coal, like
any coal in fact, is very hard to get
at present. There are certain quali-
ties which blacksmith coal should
possess to give best results. They
are enumerated briefly as follows:
First, the coal must be of a high
coking nature, clean and free as
possible from impurities, such as
slate, fire clay and mother earth.

Sulphur is the most difficult con-
stituent with which to contend. The
fuel, therefore, should be low in
sulphur as possible, on account of
the fact that where sulphur comes
in contact between the two portions
to be welded, pitting will be caused
and a poor weld will result.

The percentage of ash in the fuel
also should be taken into careful
consideration, not so much that it
intereferes directly with the weld-
ing, but from the fact that it clogs
the tyres of the forge and causes
intermittent drafts at times when
a constant draft is essential. Such
action will naturally result in ir-
regular heats and thereby decrease
the efficiency of the furnace.

KEEP THE AIR WASHER
CLEAN

The accompanying cut shows the
amount of dirt that was taken from
the air washer of a tractor after a
few hours work in a dusty field.
If the air washer had not been
working properly this dirt would
have passed through the combus-
tion chamber and a considerable

THIS IS WHY THE AIR WASHER

PROLONGS THE LIFE OF YOUR EN-

GINE. THE DIRT WHICH IS COL-
LECTED IN A FEW HOURS

portion of it would have clung to
the pistons and the cylinder walls,
and some of it would have worked
down the valve stems and guides.
The result, of course, would be
shortened tractor life and higher
operating expense.

One driver to save the trouble
of cleaning the air washer, when
in the field, tried a novel labor
saving short cut, as he thought. It
was a short cut—he’s short several
dollars to pay the resulting repair
bill. It worked so well, like many
‘‘cure alls’’, that he continued to
operate this way for a time, but as
a result of his lax methods the
cylinder block and all the bearing
in the engine had to be replaced.
The air washer, as every other
part of the tractor, is put on for a
definite purpose, and it is the
owner’s duty to see that it is fune-
tioning properly at all times.

PUTTING THE TRACTOR AWAY

One of the leading tractor manu-
facturers gives the following sug-
gestions for laying away the trac-
tor when it is not to be used again
for a while. If they are followed
out, the tractor will not only be
kept in better condition, but it will
also run much better when put into
service.

‘““When stopping the tractor on
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its last run, pour a pint or more of
oil into each priming cup and then
shut the motor down immediately
afterward. This oil will be drawn
into the cylinders and will coat the
valves and valve stems with an oil
film which will protect them from
rust.

‘“In putting away a tractor, it

should be looked over very care-
fully to see that all parts of the
cooling system are drained thor--
oughly. If the tractor sits high at
one end, water may lodge in cer-
tain places, and if freezing does

no damage, it will rust the parts

and in time cause trouble.

““The user of a tractor will find

it a paying proposition to house the
tractor at all times when not in ser-
vice.
there should be something placed
over the stack of the radiator which
will prevent snow and rain getting
in and a tarpaulin or canvas large
enough to cover the motor com-
plete should be used, as the motor
should not stand out and take the
weather.

However, if it is not housed

‘‘The fuel tanks should be drain-

ed and protected so that it will be
impossible for water to get into
them.
are filled with fuel, a pint of
cylinder oil to each five gallons of
fuel is put in to the fuel tanks, it
will leave an oil film on the inside

If the last time the tanks

of the tanks which will be very
beneficial in prolonging the life of

the same.

‘“‘Also in putting away a tractor

the user should make a note of all
parts that will be needed to put on
the tractor when it is put into ser-

vice again in the spring.’’

THE OPERATOR PUNCHED THIS
HOLE THROUGH THE AIR WASHER
TO SAVE TIME INSTEAD OF CLEAN-
ING IT. THE EXPERIMENT WORKED
FINE—BUT FOR THE FACT THAT THE
DIRT RUINED THE ENGINE"
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High

Spots

“Pll bet that new recruit was only a
bookkeeper in civil life in spite of all his
talk about giving up a career to join the
army,” volunteered the drill sergeant.

“What makes you think that?” asked
the corporal.

“Why, every time I give the order ‘At
Fase’ he tries to put his rifle behind his
ear!’

“My poor man.” exclaimed the charitable
old woman who was visiting the wounded
~oldiers, “and so you were hit by a shell.
Did it explode "

“No, ma'am,” answered the suffering
one, “it crept up behind me an’ bit me.”

THE CAMAGUEY SCOTSMAN

Lady Bountiful was walking down the
~treet one day and passed Sandy, who did
not notice her. “Sandy,” said she in-
dignantly, “you might at least raise your
hat to me!” “Ah’m sorra, ma’am,” apolo-
gized Sandy, “but ma’ puir wife hae been
dead only twa weeks, an” Ah’'m nae look-
in’ at th’ weemin yet.”

HUBBY GETS FUNNY

Mrs. San Lazaro—“I see that, on ac-
count of the leather shortage, they are
roing to make shoes out of all kinds of
<kins. I wonder if they will use orange
and banana skins?”

Mr. San Lazaro—“No, my dear, they
will use those for slippers.”

TROPICAL LASSITUDE

O'Neill—“I threw a kiss at that pretty
girl we met the other night.

Kilgore—“Was she mad?”

O'Neill—“Not exactly. But she said T
was the laziest man she’d met in Cuba.”

A WOMAN’S CAPES

Cape of Good Hope—Sweet Sixteen.
- Cape Flattery—Twenty.

- Cape Look Out—Twenty-Five.

Cape Fear—Thirty.

Cape Farewell-Forty.
: —The Log.
A wife is like an aeroplane,

She costs a lot of cash,

And if you lose control of her

There'll be an awful smash

Could Live it Down—=Said an Irishman
to his friend, “I'd have ye know, Pat, that
I've got a fine boy baby, an’ me neigh-
bors say he’s the picter of meself.”

- “Well, Murphy, what’s the harm if he
do resemble ye, - providin’ the child is
healthy 7”"—Personality.

The Retort Courteous—“Why didn’t
vou put my luggage in as I asked you?”
angrily demanded a passenger of a porter
as his train was moving on. “I did,”
shouted back the porter; “ver luggage has
more. sense than yourself, Yere in tI’
wrong train.”—Tit Bits.

All in the Good Book—Bishop Hoss
said at a Nashville picnic:

“The religions knowledge of too many
adults resembles, I am afraid, the religious
knowledge of little Eve.

“‘So you attend Sunday-school regu-
larly ¥ the minister said to little Eve.

“‘Oh, yes sir.’

“‘And you know your Bible?’

“‘Oh, yes sir.’

*“*Could you perhaps tell me something
that is in it?

*‘I could tell you everything that’s in
it

““Indeed,” And the minister smiled.
‘Do tell me, then.

**Sister’s bean’s photo is in it said
little Kve, promptly, ‘and ma’s recipe for
vanishin’ cream is in it, and a lock of my
hair cut off when I was a baby is in it, and
the ticket for pa's watch is in it.” "—Los
Angeles Times.

A Known Knave—The architect re-
marked to a lady that he had been to see

THE SINS OF OMISSION

For the want of grease the hear-
ings ran dry

For the want of bearings the
motor stopped

For the want of a motor the
service was bad )

For the want of service the
patrons got mad

For the want of patrons the
business has ceased

All because the bearings weren't

greased.
—Motor World.

the great nave in the new church. The
lady replied:

“Don’t mention names; I know the
man to whom you refer.”—The Bystander.

They Bought Theirs Early—Ford's an-
nouncement of a return to pre-war prices
will make some men angry enough to start
a new war.—Toronto Globe.

Wonder Why?—There isn't a man in
this town who could be trusted to run the
weather for a week.—Frederickton, N. B.
Mail.

The Test.—You can form a more ac-
curate judgment of a man by observing
his wife’s clothes than his own.—Nitch-
ener Ont. Record.

Optimism.—The champ optimist of the
world is one who will sit in a poker game
with his wife, her sister and her father.—
Calgary Albertan.

A Novel Conception.—Henry Ford ap-
pears to have decided that the only way
to put down prices is to put them down.
Perhaps this 18 as good a theory as any.
Others might take the hint.—Manitoba
Free Press.

St. Peter (to applicant)—So, you are
a millionaire, Hold this needle while I
get a camel!—Karikaturen.

The Ever-Ready Flivvar.—“Wanted—
Married man to milk and drive flivver,”
reads an adv. in an exchange. There's
no chauce of the price of cars coming
down if they’re getting as versatile as
this.—Welland, Ont., People’s Press.
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Barbed—“What do you mean by keep-
ing me standing on the corner like an
idiot?” demanded an angry husband,
whose wife had kept him waiting to go
shopping with her.

“Now, really, dear,” she replied sweet-
Iy, “I can't help the way you stand.”—
Boston Transcript.

Restaurant Psychology—“With eggs
80 cents a dozen, how is it that you can
offer two fried for ten cents?” .

“Because,” answered the manager,
“nearly everybody that comes in brings
up that question and then orders some-
thing else, just as you will do.”

And he did.—Boston Transcript.

Back Talk.—The profiteer was dressing
the other evening for the opera when
his wife stalked into his dressing room.

“Here you are,” she hissed, “ a war
profiteer getting 300 per cent. dividends,
and I've got only one decent dress.”

He turned .and looked her up and
down, then he said:

“Well, I wish to goodness you'd wear
it.”—Toledo Blade.

Not So Bad—A returned vacationist
tells us that he was fishing in a pond
one day when a country boy who had
been watching him from a distance ap-
proached him and asked, “How many
fish yer got, mister?”

“None yet,” he was told.

“Well, yer aint doin’ so bad,” said the
voungster. “I know a feller what fished
here for two weeks an’ he didn’t get any
more than you got in half an hour.”—
Boston Transcript.

Poor Willie Was Hungry — Little
Willie had been told that he must always
wait patienitly till he was served at
meals, and not to cry across the table
or grab for his food.

One day while dining at a neighbor’s
with his mother, the little fellow was
accidentally overlooked. He was very
patient for a time, but at last he could
bear the strain no longer of seeing
everybody feeding but himself. So, lean-
ing quietly across to his mother, he said
in a loud whisper:

“Mother, do little boys who starve to
death go to heaven.”—Punch.

Tests—The late Ambassador Walter
Hines Page was formerly editor of The
World's Work and, like all editors, was
obliged to refuse a great many stories.
A lady once wrote him:

“Sir:You sent back last week a story
of mine. I know that you did not read
the story, for as a test I had pasted to-
gether pages 18, 19 and 20, and the
story came back with these pages still
pasted; and so I know you are a fraud
and turn down stories without reading
same.”

Mr. Page wrote back:

“Madame! At breakfast when I open
an egg I don't have to eat the whole egg
to discover it is bad.”—Writer's Month-
Iy.

Some people go to extremes. Occasion-
ally you meet a man who has a level head
and is also flat-footed.

Winter is a gay old bird. Nothing pleases
him more than to flirt with spring and
linger in her virgin lap.

When disaster comes the world is equal-
ly divided between those who say “I told
you s80,” and those who exclaim, “Who
would have thought it?”’

Lives of great men all remind us,

As biographers wax fat,

And book agents seek to find us,

They've more lives than a cat.
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Benton’s
Recipes

To Finish Wooden Handles, Gun Stocks,
Etc.—The wooden parts of tools, the fore-
arms and stocks of guns, etc., are often
made to have a fine appearance by French
polishing, but this finish adds little or
nothing to their durability. A much bet-
ter finish is to soak the wood in linseed oil
for a week and then rub it with an oil-
soaked cloth a few minutes every day for
a week or two longer. This solidifies and
preserves the work.

Filling Surface Cavities—To fill a deep
surface cavity prepare the pigment as
follows: Ome part keg lead; two parts
Lest bolted whiting. Mix to a stiff paste
in equal parts of thick varnish and raw
linseed oil. Add a few drops of coach
japan to insure correct drying. Then add
to the mixture enough dry white lead to
give the putty the right consistency to
work nicely in the hands. Apply this pig-
ment smooth enough to obviate sand-
papering.

To soften a brush that has become hard
and unfit to use, take a quantity of the
refuse of pine or coal tar and confine in a
container of proper size. Immerse the
diseased brush well above the bristles in
this medium for a few days, at the end
of which the stock will be found, as a
rule, workable and quite fit for many uses.
This coal tar product should be kept in an
air-tight container to prevent evapora-
tion.

Lubricant for Highspeed Bearings.—To
prevent heating and sticking of bearings
on heavy machine tools due to running
continuously at high speeds fill an oil can
with a good spring bottom about one-
eight full of Dixon’s flake graphite, and
the remainder with kerosene oil. As soon
as the bearing shows the slightest indica-
tion of heating or sticking, this mixture
should be forcibly squirted -through the
oil hole until it flows out between the
shaft and bearing, when a small quantity
of thin machine oil may be applied.

To clean glass, use one part water and
two parts denatured alcohol. Polish with
a soft cloth and tissue paper.

Anti-Freezing Solution—A solution for
water jackets on gas engines that will not
freeze at any temperature above 20 de-
grees below zero may be made by combin-
ing 100 parts of water by weight with
75 parts of carbonate potash and 50 parts
of glycerine. This solution is non-cor-
rosive and will remain perfectly liquid at
all temperatures above its congealing

point .

To Blacken Articles Which Are Not
Soldered—Heat the article to a low hear
and dip into a solution of nitrate of cop-
per, made by dissolving copper in nitric
acid. Then heat the piece dipped over a
spirit lamp or Bunsen burner until from
greenish color it finally turns black.

Uses of Rub Lead—Despite the agita-
tion directed against the use of white
lead, carriage and automobile painters find
it an indispensable material. You simply
cannot get away from the fact that in the
development of fine work white lead pos-
sesses a surpassing filling and surfacing-up
property. For both body and running part
work it is a superior facing up material.

“CLOWN PRINCE WILLIE” IS AN I-RON BURNER NOW.

The blacksmith profession has a new member in no less a personage than Fredrick
Wilhelm Hohenzollern, erstwhile Crown Prince of Germany. The trade hasn’t en-
joyed any particular elation through the patronage of its latest devotee, and on the
other hand, it may afford some of us an excuse to quit and “take in piano tuning.”
Ex-Crown Prince Willie, who is shown at the left with his first completed horseshoe,
isn’t doing it because he has to; but just to wile the time away while in Holland.
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Rub lead, which many years ago
constituted a leading gear and wheel fill-
ing up material—the last word, in fact,
in this class of work—continues to be
used in not a few of the very best shops
of this country. Make this rub lead as
follows: Mix dry white lead to a mill
grinding consistency in -three parts raw
linseed oil and one part brown coach
japan. For a dark lead color add a little
lamp-black. Indeed, shade or tone the
color in the direction of the final field
color.

Run through the paint mill and then
add more oil and japan in the proportions
above stated until a medium stiff brush-
consistency is reached. Then apply with
a moderately stiffl brush. Let the lead
set up for a matter of from 15 to 20
minutes before rubbing out, or until it
reaches a condition to rub in and face up
clean and smooth under the palm of the
hand or under a tight fitting glove, the
latter being mostly used by rub lead
workmen.

Rub lead requires a little longer time to
dry than ordinary lead coats, but s
properly conditioned rub lead will produce
a surface which ordinary lead coats can-
not possibly duplicate.

In Hardening Plow-Shares:—If the
share is of soft center steel, proced as
follows: First, heat the whole point to a
very low red heat; then turn the share
face down with the heel over the fire, and
the point in such a position that it is
about 2 inches higher than the heel. This
will draw the fire from the heel along to-
wards the point, and the whole length of
the share will be heated almost in
one heat. Be sure to get an even heat
for it will warp or crack if it is unevenly
heated. When the share has a moderate
red heat, take it out and you will notice
that it is sprung up along the edge. The
share is now sprurg down. This is the
general rule but there may be exceptions.

In either case, set it right—though you
cannot with any success set it by a table
or leveling block as this will cool off the

. edge and it must be either over or under

the square a little. So, use your eye and
set the share with the hammer over the
anvil. This done, hold the share over the
fire until it is a low red heat—like before
—and plunge it into a tub of hardening
compound. This can be purchased—or,
sprinkle the share with prussiate of pot-
ash and plunge it into a barrel of salt
water.

The share generally warps more out of
shape in heating, but will also warp in
cooling if the heat has been too high. Poor
scouring may come from the lay and
moldboard being too soft and thus not
taking a good polish or it may be full or
rough hammer marks.

‘For Hardening Toe-Calks:—A Minne-
sota smith has a little “kink” that he
employs at the request of some of his
customers who are willing to pay for the
extra time and work.

Small pieces of cast iron are placed on
the calk after it has been welded to the
shoe and with borax as a flux these small
cast iron pieces are melted or brazed onto
the calk. When removed from the fire
the calk is dipped in water which makes
it exceedingly hard and also keeps an edge
longer than the ordinary method.

Use of Turpentine for Wounds—The
machinist often cuts or bruises his hands
and by having a small bottle of turpen-
tine handy he can at once bathe the in-
jured part, which will relieve the sore-
ness and perhaps protect it from blood
poisoning.
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» RADIATOR REPAIRING

ing, which appeared in the
preceding  issue, concluded
with instructions for replacing the
rear wall of the 1917 radiator. The
next step to be considered is the
removal of the rear wall of the

THE article on radiator repair-

FIGURE 12

1916 radiator. The top tank as-
sembly on this model fits inside the
rear wall. The rear wall is re-
moved. in the same manner as is
the 1807, ' excepting the work
around 'the water inlet connection.
On this radiator, the connection is
fastenéd to the header only.

In replacing the rear wall of this
style radiator, fit the tank to the
wall as deseribed in replacing the
1917 rear wall. Greater care must
be taken in fitting, because the off-
sets and the difference in the thick-
ness in the metal make the 1916
hard to draw out. An in the 1917,
it is good practice to run the seam
all the way around the outlet con-
nection.

In removing the front wall of the
1917 radiator, the top tank is so
constructed that the front wall
slips over the top and header as-
sembly, and is fastened to it by a
water tight solder seam. To re-
move the front wall, it is only nec-
essary to heat the seam, brush off
the excess solder and tap the wall
off with the back of the brush or a
hammer. This wall is replaced and
fitted into position in the same man-
ner as the rear wall of the 1916
radiator.

When the repair necessitates the
removal of the front wall, when
working on the 1916 radiator, it
sbould be borne in mind that this

wall is held in place by the bead-
ing of the top and header. It is,
therefore, necessary to remove the
rear wall as deseribed in removing
the rear wall of the 1916 model.
Heat the splash plate where it is
soldered to the header and let it drop
down. Disconnect the overflow
from the lower tank and core. Heat
the header at the point where the
overflow pipe enters the tank.
Keep turning the tube so that it
will not set again at this point, and
then draw it out. Heat the bead-
ing around the edge of the front
wall and push it out through the
opening left by the rear wall.

In replacing the front wall, it
should be tacked in place and a
paste made of chalk and water
should be wiped on the front face
at the joint to keep the solder from
flowing over it. Lay the radiator
on its face, wipe the acid on the
inside and solder the joint with an
iron, holding the wall in position
with a file. This operation is shown
in figure 12.

The next step to be considered
is the removal of the top tank of

FIGURE 13

the 1917 radiator. This part may
be removed in two ways. It may
be removed with one of the walls
in place, or both walls may be re-
moved. This first is the quicker

. method, and in case the front wall

is left assembled to the header,
there is less likelihood of disturb-
ing the tubes. The second method
is used when the top is to be saved.
To remove the top by the first
method, remove the front and rear
wall as previously described. Cut
through the top with a hack saw
about one inch above the top and
header joint, stopping at the flange
of the remaining wall. Figure 13
illustrates this feature. Heat the
joint between the top and the wall
and brush off the solder as it flows
out. Hit the top a sharp blow at
the corners, using a hammer to
break it loose. The corners are
formed by the wall and the cuts.

The top may then be brought to
heat and removed by pulling it
away from the wall and then rats-
ing it off of the overflow pipe. As
will be noted, it will be necessary to
remove the overflow pipe when this
method is used. The two pieces of
the top remaining attached to the
header may now be removed by flow-
ing out the solder and then drawing
them out with a pair of pliers.

‘With the other method, it is nec-
essary to remove both walls, as
previously described. The over-
flow pipe is detached from the core
and the bottom tank, and then heat-
ed at the point where it enters the
header and drawn out through the
bottom of the tank. Care must be
taken not to force the tube, as it is
very brittle when hot.

The joints between the top and
header are then heated and brush-
ed, the radiator is placed with the
top tank over the edge of the
bench while the seam are to heat,
the top is driven off as shown in
figure 14.

In replacing the top tank, there
are likewise two methods, the first
of which is to brush off the excess
solder from all the joints and bend
the lips of the header out a little so
as to insure room for those of the
top. Set the splash plate over the
overflow pipe. If the one on the
top header is intact, it may be re-
moved, cleaned and used in mak-
ing the repair. Next, fit the new
top over the overflow pipe and
spring it under the lips of the head-
er, force it into position under the
flanges of the wall.

The top should then be drawn up
to fit the flanges as closely as pos-
sible and tacked to it with a little

FIGURE 14

solder on the iron at two or three
points. Hold the rivet bucker or
some other piece of metal against
the inside of the joint formed by
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the header and the top, and flatten
the joint with a hammer as shown
in figure 15. The opposite side
should be flattened in the same way,
then the top is ready to be soldered.

Wipe the three joints with clean

FIGURE 15

acid and flow water tight solder
seams with the iron and bar solder.
When the top is securely fastened
to the wall and header, lay the
radiator on the bench with the ex-
posed side of the tank up. Set the
splash plate in position and tack it
to the top with solder at three
points on each side of the plate. The
tank is now ready for the last wall,
which may be assembled as already
explained. :

The second method of removing
the top allows the old top to be
used in the repaired assembly, as
when removing the top header.
Open the lips, by inserting the
weaver’s pliers or the cold chisel
behind them, to insure a close fit
to the header. Clean the edge of
the header and open the lips. Insert
the top tank and force it down
until it lines up with the front edge
of the header.

Pull the top into close contact
with the header and tack it at the
turns with as little solder as pos-
sible. Turn the radiator over,
draw up and tack the other side,
insert the bar and flatten the joints
as previously deseribed. Wipe the
joint with clean acid and run
watertight seams with the iron and
barsolder. Theoverflowpipeisnext
placed in position and soldered
to the core, lower tank and header.
The rear wall is now assembled, as
already described. Before replacing
the front wall, it is usually neces-
sary to reset the tubes. To rest the
tubes, clean them by squirting acid
around the tubes and heating it.
This operation is shown in figure
16. When the dirt has ben boiled
loose, the radiator is taken to the

test tank where the dirt is removed
with water and fibre brush. The
radiator is then set up on the rack
and the solder is flowed around the
tubes in much the same manner as
the bottom header is reset.

Because the top tank assembly,
already in position, confines the
heat, care must be taken not to melt
the seams already run. Some re-
pairmen lay clothes soaked in water
over the tank to help keep it cool.
When the tubes have been proper-
ly set, the front wall may be as-
sembled. This operation has al-
ready been described.

The top tank of the 1916 radiator
is riveted to the header on each
side with three rivets. To remove
the top, it is necessary to remove
the front and rear walls. Next, cut
the top tank about one inch from
its connection to the top header.
This may be done with a hack saw,
or with the torch by burning the
header and then breaking it off with
a hammer. The part remaining at-
tached to the header is removed in
pieces with the pliers, the solder
first being brought to the melting
point with the torch. This method
is illustrated in figure 17. When
the pieces are removed, brush off

FIGURE 16

the excess solder, cut the heads off
of the rivets and drive them out.

In replacing this part, see that
the ‘excess solder has been removed
from the header at the point where
thetopistobefitted. Bendtheflaps
on the back of the header out of
the way, and slide the top into
place from the rear of the radiator.
When it is in place, line it up with
the front edges of the header and
tack it with solder on the outside.
With the hammer and bar 4, shown
in figure 5, flatten the break as
close to the header as possible and
insert the rivets with the rivet
sticker. Coat the outside surface
of the joint with chalk and water
and wipe the inside with acid.
Place the radiator in an upright
position on the radiator rack and
flow a heavy seam of solder be-
tween the top and header. The
tank is now ready for the front
wall. When the front wall is in
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place, clean the tubes and reset
them with tne torch and wire
solder. The flap at the rear of the
header is bent to fit the top, after
the front wall has been put in
place, and is soldered at the same
time to the rear wall.

The overflow pipe may be re-
moved from either style of radiator
by detaching it from the core and
lower tank, melting the solder set-
ting in the header, and withdraw-
ing the pipe. Because of the double
curve in the pipe, it is necessary to
exercise a litle care in withdraw-
ing it. First, draw it out until it
binds. Turn it over to the other
side of the radiator and withdraw
it a little further. Now, turn back
to the first position and it may be
withdrawn completely. As it is
practically impossible to get all of
the solder out of the setting, it is
necessary to keep it hot with the
torch during the operation of with-
drawing. The pipe is very brittle
when hot, and unless the repair-
man is very careful, it will be
broken. Should it be broken the
top part may be withdrawn through
the filler.

In replacing the overflow pipe,
the following instructions are ap-
plicable. In the 1917 radiator, the
overflow pipe is assembled with a
washer on the inside of the header.
This washer usually drops out
when removing the pipe. It is not
necessary to replace it, unless one
of the walls be removed; in this
case, it is good practice to solder it
back. If the hole is too small for
the pipe, clean it out with a rat tail
file. Insert the pipe and push it
into position, reversing the action
described in removing the pipe. By
watching through the filler, it is a
simple matter to locate the hole in

FIGURE 17

the splash plate through which the
overflow pipe extends. When in
position, solder it to the header and
then to the core and the lower tank.

To remove the top header of the



74 THE AMERICAN BLACKSMITH

1917 radiator, it is first necessary
to remove the rear wall, front wall
and top. These operations have
already been described. The radia-
tor is then stood on the edge while
the solder is removed from the
tubes. The radiator is then laid
over on its back with the header
sticking over the edge of the bench.

FIGURE 18

The top tank supports are loosened
from the header by brushing the
hot solder from them, and bending
them out of the way. Next, the
- header bar, shown as No. 25 in
figure 5, is inserted between the
tubes and behind the header, which
when thoroughly heated, is driven
off in the same manner as the
lower header.

To replace the top header of the
1917 radiator, proceed as follows:
Before placing the top header in
position, heat the supports, brush
off the excess solder, and bend
them back to their approximate
position. The tubes should next be
inspected to see that they are clean,
properly formed and in line for the
holes in the header. Fit the head-
er into position and tap it with the
the hammer until it rests on the top
tank supports; solder the header to
the supports and line the header up
with those two points. Stand the
radiator upright on the rack, wipe

he tubes and header with acid and
ow the solder around the tubes,
using the torch and wire solder.
‘When the tubes have been properly
set, proceed to assemble the remain-
der of the tank. Details of the
necessary operations have already
been given.

In removing the top header of
the 1916 radiator, it is necessary to
remove the top tank, rear and front
walls. Heat the solder which holds
the header to the supports and pull
the header off the rivets with a pair
of pliers.

In replacing the top header of
the 1916 radiator; the top of the
new tank is- first asembled to the
front wall and tacked to it at sev-

eral points with solder. Next,
spring the top into the new header
and insert the rivets with the rivet
sticker. The rivets should be held
in place with a touch of solder on
the head. Cut a piece of wire
solder to the length of the header
and tack it into position along the
joint of the front wall and the
header. Remove the rivets from
the side of the wall and having
brushed off the old solder, straight-
en the breaks so that the header
will set squarely on them. Set the
core with the lower tank on the re-
pair rack, and then set the top
tank assembly in position on the
tubes and side walls. Sweat the
joint around the rivets with the
iron and bar solder. As very little
solder follows through to the
inside wall, it is necessary in all
cases to stand the radiator on its
side and flow the solder into the
joint, as shown in figure 18.

The radiator may now be laid on
its face and the front wall soldered
as explained earlier in the article.
Stand the radiator upright on the
rack, wipe the header and tubes
with acid and flow the solder
around the tubes, using the torch
and wire solder. Washer solder
may be used in this operation, but
unless a large amount of header
work is done, it would hardly pay
to carry it in stock. When the
tubes have been properly set, flow
some extra solder around the
corners formed by the front wall,
top and header. Attach the splash
plate after which the radiator is
ready for test.

The core of the 1916 radiator is
changed by removing the bottom
tank and then assembling the new
core. The rear wall and overflow
pipe are next removed and the
solder is flowed away from the
tubes of the top header. The side
walls and front pieces are detached
from the support and the core and
this assembly is drawn off. The
core is then fitted to the top tank
and side wall assembly, the tubes
being in position in the top header.
Force the header down until the
side walls rest on the radiator sup-
port. The radiator is then inverted
on the rack and the side walls are
soldered to the support as shown in
figure 19. When the solder on the
support has set, clean the tubes and
header and solder the tubes to the
header. The side wall and front
member are then attached to the
lower tank, front and rear of the
core, as indicated in the assembly
drawing, figure 6, appearing in
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the preceding issue. The overflow
pipe and rear wall are then solder-
ed into position and the radiator is
ready to be tested.

In changing the core of the 1917
radiator, remove the lower tank,
the front wall of the top tank and
the overflow pipe. The top tank
may now be removed assembled by
brushing the solder from it in the
same manner as removing the top
header. Finally, remove the top
tank supports. Assemble the bot-
tom header and tank, as previously
explained. Position" the top tank
assembly on the tubes using the top
tank support as height gauges.
Position the top tank supports
against the back edge of the fins
and the top tank header, and sold-
er them to the header. This is il-
lustrated in-figure 20. Draw down
the head until the top tank sup-
ports rest on the radiator support
and solder them together. The
tubes should be cleaned and resold-
ered. Replace the overflow pipe.
attach the front wall and then the
radiator is ready to be tested.

Repairing a broken tube is a job
the repairman is frequently called
on to do. When the tube is broken
in the core near one of the headers,
the radiator should be removed
from the car and taken to the re-
pair bench. Use a pair of 8 inch
shears to cut the fins along the tube
and bend them back as shown in
figure 21. Cut the tube a little
above the rupture with a saw made
from a broken hack saw blade.
Grasp the section with a pair of
pliers, and having heated the head-
er. warm enough to allow the sold-
er to run thin, draw it out. Next,
warm up the end of the tube and

FIGURE 19

clean it with acid until there is no
dirt at the end, either on the inside
or the outside. In the same way,
clean around the hole inthe header.
Examine the hole and the tube to
see that there is no excess solder to
interfere with the insertion of the
new section. If there is. heat and
brush it off or file it out with a
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inch rat tail file. Next, cut a see-
tion of tube about 3/16” longer
than the gap to be filled. File the
end of the tube tapered so that they
will enter the header and the end
of the tube in the core. Next, take
a drift of suitable size and drive it
into the end of the tube to be re-
paired, and also into the header to
give the necessary clearance for the
new section. Dip the tube holder
into the acid and solder it to the
new section. Enter the tube into the
header and hammer it if necessary,
striking on the holder. This opera-
tion is shown in figure 21. © Never
strike on the section of the tube.
Next, insert the free end into the
tube, foreing it well in by hammer-
ing on the holder. Wipe the joints
with acid, and while heating with

FIGURE 20

a torch, apply wire solder. The
radiator should lie flat for solder-
ing tube to tube, but may be stooa
on end to solder the tube into the
header.

Bend the fins back into place
with the flat-nosed pliers, and
solder them to the tube with the
torch and wire solder. If the re-
pairs were made on the front of the
radiator, the fins should be support-
ed by a strip cut from the edge of
extra fins, to hold the edges of the
cut fins together. If it is necessary
to remove a large section of the
fins, or to cut to the second or third
layer of tubes, it is best to cut away
the fins and insert a patch. The
patch straddles the tube, and is
tacked down by soldering with the
iron and the bar solder. The patch
should be made to overlap the end
of the fins and the edge should be
turned down over the edge of the
remaining parts of the original
fins. No support is mnecessary
when the patch is used.

If there is a leak between a num-
ber of the tubes and the header, it
is best repaired by exposing the
inside of the header, cleaning the
surface and flowing new sold-

er around all of the tubes, as
described in replacing the bot-
tom tank. If there are a number
of tubes badly damaged, it will pay
to remove the lower tank and one
wall of the top tank and insert new
tubes the entire length. Remove
the lower tank and wall. These

-operations have all been explained.

Then heat the header around the
tubes to be removed and brush off
the solder. Repeat this operation
on the other header. Now heat the
fins the entire length of the tube
and draw the tube out through the
bottom header, using the square
nose pliers for the purpose. Clean
the surface carefully and insert the
new tubes. Solder them by flowing
solder on the inside of the header
with the torch and wire solder and
heat the fins along the tubes to
tack them in place. There is an
excess of solder on the tubes, and
in most cases this is sufficient for
tacking the fins, if the fin surfaces
have been properly cleaned. If the
fins are not tacked properly, add a
Irttle more solder while applying
the torch.

If there are one or more tubes
broken near the center of the core,
they may be repaired by cutting
the injured tubes above and below
the rupture, and after cleaning
properly, inserting a new section
by entering it into one of the parts
of the tube and then into the other
in much the same manner as de-
seribed for inserting a new section
for a damaged tube.

If there are a numher of tubes
broken or damaged near the lower
header, it is advisable to expose the
lower header, cut the tubes above
the rupture and draw them out
through the header in much the
same manner as described in in-
serting and entering new tubes.
The tubes may be spread with a
long drift, inserted through the
holes in the header and thereby not
damaging the fins. The new sec-
tion is inserted through the header
and driven into place.
tube is in position to cut it off at
the header, drive the spreader into
the opening, so as to completely
fill the hole in the header. Solder
the tube connection with a torch
and wire solder, after having clean-
ed them properly with acid.

‘When it is necessary to clean the
radiator tubes, this operation can
be performed most advantageously
by removing the bottom tank and
forcing the tube cleaner through
each tube. That tool is shown in

‘When the
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Figure 5 and is indicated as No.
17. 1f any of the tubes are clogged
to such an extent as to not allow a
passage, even after tapping the
cleaner with a hammer, the tube
should be replaced.

When this operation has been
completed, the radiator should be
flushed out with water, after which
the lower tank may be replaced.
The radiator should, by all means,
be tested before it is replaced on
the car.

Not infrequently the radiator
supports become loose or broken,
and of course, have to be replaced.
The old radiator support is re-
placed by removing the lower tank
and lower header, after which the
fins below the support are heated
and driven off, one at a time, with
a bar, in much the same manner as
the lower header is removed. In a
like manner, drive off the support
and the first fin above it. Invert
the radiator on the rack and lay
the fin spacer on the last fin. Put
on a new fin, the bell end of the
taper in the hole extending down,
drive on the new radiator support
and add one more fin. Solder these
parts to the tubes with wire solder
and the torch. Next, set the fin
spacer on top of this assembly and
place the next fin in position, all
the fins starting on the tube from
the bell end of the taper in the

FIGURE 21

holes. Move the spacer into posi-
tions for the next fin and continue
to add fins until the requisite num-
ber are in position. They should
then be tacked to the tubes with
the solder and the torch. When
they have been properly secured,
replace the lower header and the
tank.

The last operation, but not by
any means the least important is
testing the radiator after the re-



% THE AMERICAN BLACKSMITH

pair has been completed. It is
taken to the test tank. The hose
connection, filler and overflow pipe
are plugged to prevent leakage,
and an air hose is attached to the
drain cock hole or to one of the
hose connection plugs. The radia-
tor is then submerged and a pres-
sure of 8 to 10 pounds of air let
into it. No air should escape from
any part of the radiator. If there
is a leak, note the spot from which
the air is coming. Remove the
radiator, let out the air and flow a
little wire solder into the hole with
the torch.

Before delivering the repaired
radiator to the customer, it not
only should be in good condition
as far as the repair work is con-
cerned, but it should be touched
up so as to give a neat appearance.
The customer’s impression is often
largely. based on the exterior ap-
pearance, and what otherwise might
have been an excellent job is
spoiled by its sloppy appearance.
If the tubes have been repaired, no
excess solder should be left stick-
ing to the tubes or fins. The fins
should be lined up with the
weaver's pliers and straightened
cut with the comb, as shown in
Figure 22. The face of the fins
should be given a coat of lamp
black and turpentine.

When repairing a 1916 radiator,
all the solder should be scraped
from the exposed surfaces, and
these surfaces should be polished
on a cloth wheel dressed with tri-
poli. Remember that the wheel
heats the metal, therefore, do not
polish too long in one place as it is
apt to melt the solder. If no wheel
is available the spot may be clean-
ed with some metal polish.

The general appearance of the
radiator is greatly improved by re-
moving as many of the small dents
as possible. This can be done with-
out disassembling the radiator. If
the filler has been driven into the
tank, it is possible to pull it out
by soldering the dent puller to the
filler cap, and, having screwed the
cap into the filler, pound up on the
dent puller. If there is a dent in
the tank, solder the dent puller into
the center of the dent and draw it
up in the same manner. Larger
dent may be drawn out by remov-
ing the part of that assembly and
reshaping it on the bench. The re-
pairman may judge the advisability
of reforming the part, and if he
considers the dent bad enough, he
should replace the damaged part.

CYANIDE TREATMENT

The use of cyanide of potassium
for the heat treatment or carboniz-
ing of embossing dies, engraving
plates, small steel parts for type-
writers, guns and ete., and in gen-
eral for a wide range of articles re-
quiring a hard wearing surface
without great depth of case, has so
many advantages that it is rapidly
superseding other methods of car-
bonizing and of heat treating along
certain lines.

Cyanide of potassium is now com-
mercially handled in erystal form.
These crystals are melted in the pot
of the furnace and the molten bath
is heated to a temperature of about
1450°F., at which temperature the
best results are obtained.

Small articles to be treated in
cyanide. are suspended in this
molten bath, usually in wire bask-

FIGURE 22

ets; larger articles are hung trom
the side of the pot by means of wire
hooks. It is important that the
parts or articles to be treated do
not touch the side of the pot, or the
bottom of it.

Ordinary cyanide treatment in-
volves leaving the parts immersed
in the molten bath from two to
thirty minutes. After the part has
been taken from the cyanide bath,
they are quenched in oil or water,
preferably oil.

In addition to giving the articles
treated a uniform skin of very
hard casing, the cyanide treatment
can be made to leave on the surfaces
of the articles treated, a very at-
tractive mottled effect.

As cyanide of potassium is a
deadly poison, such furnaces or
other receptacles in which the
cvanide treatment is conducted
should be supplied with hoods for
carrying off the fumes through
flues to the outside air.

SAVING IN BELT TRANSMIS.
SION

At a foremen’s meeting recently,

one of the questions discussed was,

“Why do we lose so much time in
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getting the full production from a |
machine with a new belt?”’

One man asked, ‘‘Has it anything
to do with the way the- belt hugs
the pulley?”’ The reply came
quickly from two or three, ‘‘The
trouble is that the belt was not
properly stretched before it was
put in place.”’

Finally, the manager said, ‘‘ Well,
let us take this up as we did the
other power problems. We will get
the engineering department to
take full charge of all the belts that
are put on new in two or three
rooms for the next two weeks, and
then hear their report.”’

When the tests were made, and
the report read, the following facts
were brought out:

First: All the belts, even those
as narrow as 114 inch, showed the
least trouble when stretched on
the floor before being measured
for the length required. This
was done by securing the ends of
the belt by nails at one end, the
other being put in the regular
clamps and drawn up a little every
day before cutting to length.

Second: All the belts of what-
ever width that were used showed
a loss in power when they were put
together, either with lacing or any
style of belt hook. Those that were
cemented, with no extra thickness
at the joint, showed regular trans-
mission, no lost motion on maching
orshaft and the production very soon
after the new belt was put on the ma-
chine came up to full production.

The tests showed such favorable
results that the following rules
were adopted after the points had
been thoroughly discussed :—

Rule 1. All belts shall be given
out only in lengths required for ap-
plying to the drive, and only after
same have been subjected to a
regular process of stretching, the
belt being secured to the floor at
one end and the clamps applied to
the other, the amount taken up be-
ing determined by tests on the ex-
act width of the belt being kept,
one inch not being reduced by the
pull to three-quarters and so forth.

Rule 2. Any roll of belting, so
stretched, that showed uneven
width, shall be laid to one side, and
shown to the purchasing agency,
to be taken up with the firm that
supplied the belting.

Rule 3. No lacing, unless neces-
sary to avoid stoppage, shall be
used in any ecase, unless the belt is
narrower than one inch.

Mark Meredith.
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A HANDY CAR SUPPORT

A pair of car supports that will
be found very handy around the
repair shop, and which work out
much more satisfactory than block-
ing can be made at practically no
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A SERVICEABLE CAR SUPPORT MADE
FROM OLD REAR AXLE HOUSINGS

expense from a pair of Ford rear
axle housings.

The outer flange of the housing is
cut off as indicated in the drawing.
The projections on this flange over
which the felt washer retainer is
slipped is cut off so that the top of
the flange will be flat. This flange
is then welded to a piece of pipe
which will slide in the other part
of the housing. Several 14” holes
are drilled at intervals, them by
means of a pin placed in these
holes, any desired height may be
obtained.

If desired, part of the tubing
may be cut away, thus lowering the
overall height of the support.

CHUCKS FOR HOLDING
SCREWS AND NUTS BY THE
THREADS
Fig. 1 shows in longitudinal sec-

W
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CHUCK FOR HOLDING SHORT SCREWS

ANRD STUDS. IT DOESN'T MAR THE

THREADS

tion, a complete appliance which
consists of two parts, male B and
female A, each of which is stamped
with its diameter and number of
threads per inch. For facing a
screw head, or the like, the female
part A is used, being held in a self-
centering chuck. The job is then
run into it, as shown in Fig. 2, and
at once faced or turned as required
with a slide-rest or hand tool.
Withdrawal after finishing offers
no difficulity, as‘even if a smooth
cylindrical head or a polished knob
has to be dealt with, it can be
gripped without damage by placing
a piece of leather between it and the
gas pliers or other gripping tool.
If the job is a nut that requires
facing or the like, the male part
of the appliance is employed and
held in the self-centering chuck (as
shown in Fig 3), so that the amount
of its thread projecting is rather
less than the thickness of the nut.
In this case the opening of the
chuck jaws relieves the pressure on
the nut, and no tool is required for
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jaws, which are forged from tool
steel, are made in several sizes to
fit the standard size nuts most
commonly used. These jaws are
readily removed from the handle
merely by removing. the nut and
bolt which hold these parts to-
gether. The handle is made from a
suitable sized piece of pipe with a

MANNER OF CHUCKING THE STOCK
TO TURN OUT WASHERS

standard cap at the end. The
ratchet effect is accomplished by
means of a rod which acts as a
pawl, engaging the teeth in the
jaw. The rod is held in contact
with these teeth by means of spring
located directly under the cap. The
rod is strengthened at the point
where it engages the teeth by
means of a bushing of proper di-

ssese,

THIS OPEN END RATCHET WRENCH HAS MANY USEFUL PURPOSES

its withdrawal. The external di-
mensions of the appliance are of no
importance, and any available stock
of round steel (or brass) rods can
be used for their manufacture. The
plain part of the male portion
should be a shade full of outside
diameter of thread. Work.

AN OPEN END RATCHET
WRENCH

A wrench of rather unusual de-
sign, which incorporates with the
open-end wrench, the ratchet prin-
ciple, so successfully used in socket
and spanner wrenches, is shown in
the accompanying drawing. The

mensions brazed to the inside of
the pipe as near the ratchet as pos-
sible. A hole slightly larger that
the size of the rod is drilled direct-
ly through the center of it, and the
rod passes through this hole.

Chas. Chism.

MAKING WASHERS OF AC-
CURATE SIZE

Washers of accurate size can be
conveniently and quickly made by
chucking a piece of material in the
lathe. It is then turned to a size
corresponding to the outside di-
ameter of the washer as shown by
A. A cutting-off tool is placed in
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the tool holder, and is used to cut
the bar to give the desired thick-
ness to the washers. This is shown
at D. The boring tool B is then plac-
ed in the tool holder, and used to
cut off the washer with the proper
inside diameter. After each ring
is cut, the carriage is run back, and

A HANDY LEVER FOR TURNING OVER
A TIGHT OVERHAULED MOTOR

the washer is permited to drop over
the center C.

WHEN OVERHAULING THE
FORD MOTOR

When overhauling the Ford
motor, the mechanic frequently has
considerable trouble in turning the
motor over in order to insert the
pistons and perform other opera-
tions. The crank case being re-
moved, it is impossible to use the
starting crank for this purpose. It
is difficult to turn the motor over
Ly grasping the fly wheel and be-
sides ones fingers are often skinned
or badly pinched when they come
in contact with the stationary field
coils. This-condition often prompts
the mechanie to turn the motor over
by inserting a large screw driver
between the magnets, thus using
the driver as a lever. This ofen re-
sults in a broken or cracked mag-
net. Should such a break escape
detection, it is bound to tear things
up in general, if it works loose
when the motor is placed in opera-
tion.

The safest and most convenient
way is to make a lever for the pur-
pose of turning the motor over. An
old drive shaft answers the purpose
admirably. Make a short bend
near the square end. This square
end will fit the hole in the end of
the driving plate and the motor can
be turned over with comparative
ease.

If the other end of the lever is
forged square so that it will also
fit the hole in the driving plate, it

will be found that the motor ean
be lifted a great deal easier by this
means than any other. where a
hoist is not available. The uni-
versal ball cap should be bolted in
place to avoid any possibility of
springing the driving plate. This tool
will also be found very handy in
lifting the motor block with the
transmission assembled off of the
crank case or onto it.

SIMPLE LATHE CUTTER BARS

The cutter bars here described
are very simple to make, and are
amply strong for the size of bit they
take. They are made to take round
cutters by filing out the holes;
square or rectangular can be used
with equal facility.

The right and left bar Fig. 1, are
made to take 7/32 in. cutters. The
bar is of cast steel 5/8 in. square,
which when in position is somewhat
below the height of the lathe center
for which it was made. It will be
seen that if the bar is turned over
as in Fig. 2 it acts as a right-hand
facing tool.
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For lathes where there is little
difference in height between the top
of the tool-slide and the tool center,
a dropped head tool (Fig. 3) should
be used. . As will be seen, the hole
that holds the cutters is drilled at
45° from corner to corner, and is
also set back as shown, one of the
corners being filed away. Whether
drilled on the lathe or drilling ma-
chine, an angle piece of hard wood
is shaped as in Fig. 4. The bar is
placed in the vee-slot, and the wood
put against the pad center to throw
the bar at the correct angle for
drilling see Fig. 5. The clamping
screw A (Fig. 1) is turned from
5/16 in. cast steel to fit the hole,
drilled half way 11/16 in., and then
drilled 14 in. the other half and
tapped 5/16 in. Sawing the slit
shown completes the bar. Owing
to the cutter hole crossing the saw
slit at the angle shown, a good grip
is obtained with the clamping
serew.

The cutters are shown by Fig. 6,
B right and C left. Round-edged
cutter bits D can be easily formed.
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SIMPLE LATHE CUTTER-BARS.

Fig. 1—Left-hand Cutter-bar. Fig. 2.—Bar for Right-hand Cutters. Fig. 3—Right-
hand and Left-hand Cutter-bar. Fig. 4—Veed Angle-piece for Backing Bars for

Drilling.

Fig. s—Method of Drilling Oblique Holes. Fig. 6.—Cutters for Bars.

Fig. 7—Front Sliding Cutter-bar. Fig. 8.—Heavy Pattern Round and Flat Bit-
holder in Left-hand Position. Fig. 9.—Same Bar in Right-hand Position. Fig. 10—
Side Clearance between Bar and Work. Fig. 11.—Front Clearance between Bar End
and Work. Fig. 12—Combination Cutter-bar for Round, Flat and Square Bita. Fig.
13.—Same tool working close to Corner. Fig. 14.—Combination Bar carrying Boring-

bit.

Fig. 15—Square Cutter-bits for Combination Bar.
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To make the bits, round cast-steel
rod is sawed at an angle to leave an
edge shown at E, this edge being
filed off as at F and the cutting
edge formed. It will be seen that
cutting at a long angle saves a lot
of grinding. After hardening and
tempering, the bits are finished off
on a smooth stone. Screw-cutting
bits right and left are shown at G
and H.

Practically any shape of cutting
edge can be formed by trying the
blank piece of steel in the holder,
and with the holder secured in posi-
tion in the tool slide, note the posi-
tion the cutting edge should take.
After filing this and making allow-
ance for clearance and rake, form
the adjacent semi-cutting edge.
With bits of this description, clear-
ance and rake can be adjusted
slightly by turning the bit in the
holder.

In designing cutter bars of this
description due regard must be
paid to the height of the lathe
centers, so that when in position
there is sufficient side and front
clearance for the tool end (see
Figs. 10 and 11, which are plan and
elevation). An all-round -cutter
bar made on the same principle as
the others is shown by Fig. 12, and
D in the photograph. This tool will
hold round, square, or flat bits, left
and right facing cutters to work
close to a shoulder either way, and
will also face or square a shoulder-
ed end working close to the carrier
(see Fig. 13). It takes 34-in. square
bits, and in addition will hold a 14-
in. boring bit as shown in Fig. 14
perfectly rigid. It is quite a uni-
versal tool. Flats are first filed to
start the right-hand and left-hand
oblique holes. When these are
drilled, the bar is mounted in the
lathe and the hole for the boring
bar drilled, the slot for the flat and
square cutters being then drilled
out and the 5/16-in. hole drilled out
for the 34-in. clamping-screw. The
hole for the latter is enlarged half-
way for 13/32 in. to allow the screw
being clear when tightening up.
The slit is afterwards cut 5/8 in.
beyond the screw-hole. This does
not unduly weaken the bar, and
enables the serew to bend the ends
of the bar with the least trouble. A
selection of cutter bits to suit the
bars is shown in the second photo-
graphie reproduction.

The square bits (Fig. 15) are
held horizontally, and consequent-
ly have the rake filed off the top
side, the other side and ends being
filed away for clearance.

THE VALUE OF CHROMIUM

Chromium is a metal which when

alloyed with steel gives to it hard- -

ness and toughness that make it use-
ful in the manufacture of automo-
bile steels; armor plate; armor-
piercing projectiles; the shoes and
dies of stam mills, and tires for rolls
used in cmashing ores; tool steels;
and in other steels to which it is de-
sired to give hardness and tough-
ness.

The proportion of a countersunk
bolt head should be such that the
diameter at the upper end of the
conical head is equal to twice the
diameter of the bolt. The links of
the conical head should be five
eighths of the diameter of the bolt.

A worn broom can be used hand-
ily for cleaning corners by cutting
to a sharp point at one side.

FASTENING THE ANVIL

A convenient way of fastening
the anvil so as to hold it rigidly to
the block and still allow it to be
readily moved to any desired posi-
tion with but little effort, is shown
in the accompanying illustration.
A chain is passed around the base
of the anvil. It is drawn tight by
means of the two nuts as shown in
the drawing.

FASTENING SLEDGE HANDLES

Usually hammer heads and
sledges are fastened to their han-
dles in a safe manner when the
tools are new After use, however,
if the same implements are exam-
ined, as many different modifica-
tions of the original fastening are
found as there are tools. Many of
the makeshift fastenings are dan-
gerous.

One manufacturer has worked
out a uniform method of fastening
sledge handles. He believes that
there is a great advantage in having
them all fixed on in a uniform man-
ner. For this reason the handles
are all fastened by one man, to in-
sure their being done the same
way.

‘When a sledge comes to this man
to have the-head put on firmly he
takes a fine hacksaw blade and
slots the part of the handle enter-
ing the sledge once lengthwise and
twice crosswise. He then dips the
handle into boiling rosin before
fastening it into the sledge. This
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Ce e
done, the handle is inserted into
the sledge eye and the three wedges
are driven home.

THE ANVIL WON'T MOVE IF IT’S
FASTENED THIS WAY

1t has been found that this is one
of the best ways to insure against
accidents from sledge-hammer
heads flying off. There is doubtless
something, too, in having the repair
work done by one man who is thor-
oughly familiar with it. If tools
of this kind in a factory are fast-
ened in a uniform way, the work-
man becomes accustomed to their
appearance when in safe condition.

Thus, he is more apt to recognize
a dangerous condition and so avoid
disastrous results.

Mark Meredith,

MELTING POINTS OF METALS

Degrees F,
Zine ..., 786.
Lead ..................... 621
Aluminum (pure) .......... 1217
Silver .................... 1760
Iron, cast ................. 1920
Copper ................... 1981
Steel, mild ................ 2550
Nickel .................... 2646
Chromium ................. 2939
Vanadium ................. 3128
Tungsten .................. 6152

Statistics show that one person
in the U. 8. is killed by an automo-
bile every 35 minutes. This is three
times the fatalities caused by all
the accidents in factories, mines,
railroads, and other industries in
America.

- 7,990,000 motor cars and trucks
are now in service on the highways
of the United States.
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A JOB FOR THE ENTERPRIS.:
ING BLACKSMITH

In certain parts of the country
much of the farmers’ income is de-
rived from growing onion sets for
the market and these must be de-
livered clean and in good condition.
Removing the dirt and loose
hulls from the sets can only be
done by sifting and this operation,
if conducted by hand, is a laborious
and back-breaking labor, particu-
larly when several thousand bushel
of the bulbs must be thus prepared.
The time consumed in sifting even
a moderate quantity of sets is also
an item that must be considered,
particularly if the product is to be
sold at a close margin.

The illustration shows a mechan-
ical shaker which is in use on an
Illinois farm. The device is mount-
ed on a wagon gear, for easy
transportation to any part of the
farm. A bottomless box, suitably
cross-braced, and open at the rear
is fitted to the gear; the front end
of the box is provided with a plat-
form on which the small gas engine
used to operate the shaker is
mounted ; the box is also provided
with supports and cross-braces of 2
by 4 in. material from which the
shaker, or sieve, is suspended.

The shaker or sieve consists of
another box, about 6 in. deep,
which fits inside the wagon box,
with plenty of room at the sides so
that it can swing freely. Length-
wise and crosswise slats of 1/2 in.
strips are provided to prevent the
netting bottom from sagging. The
netting used has a mesh about 5/16
or 3/8 in. square. A hammock
hook is screwed into each corner of
the shaker, as shown, and the rear
end is partially closed so as to re-
tard the flow of sets into the pile
and insure thorough cleaning. Well
toward the front end of the shaker,
a substantial cross brake, asat ‘‘A’’
is fitted.

One end of a heavy strap hinge is
bolted to this piece and the other
is bolted to one end of a wooden
connecting rod. The opposite end
of the connecting rod is attached to
the crank shaft by a simple bab-
bitted bearing, as shown in the de-
tail drawing. The crankshaft is
formed from a suitable length of
114 in. round stock and care should
be observed to form the throw so
that it will be parallel with the
ends or difficulty in fitting the bear-
ings will be experienced. The
shaft is fitted with a pulley and
set in place on bearings bolted to

the sides of the wagon box, as in-
dicated.

One inch holes are drilled in the
horizontal braces over the wagon
box as shown and the shaker is sus-
pended from them by means of a
chain, the height of the shaker
being easily regulated by inserting
a pin through the chain Jjnks.

In use, the shaker is inclined so
that the lowest point is at the rear.
The onion sets, or other crop to be
cleaned are dumped into the shaker
at the upper end from where it is
gradually be shaken down and out

of the lower end, all or most of the

dirt having shaken through to the
ground underneath.
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lined chimneys irrespective of fuel
used, are very liable to become de-
fective through disintegration of
the mortar joints. In order to
ascertain if chimneys need rebuild-
ing, climb to the top and look in-
gide. An electric torch or a lantern
let down on a string is an aid in
detecting defects. If mortar has
begun to fall out from between the
bricks it will soon do so all the way
through the wall. Take an ice pick
or other sharp implement and try
to push it through the mortar; if
you can do so, rebuild at once as
follows:

Tear the chimney down to a point
at least 18 inches below the roof,

HAMMOCK
HOON DETAIL
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Such a shaker or cleaner is made
without much trouble or expense
and as practically every part, with
the exception of the crankshaft, is
to be obtained from any well-stock-
ed hardware store, and as almost
any blacksmith can turn out a satis-
factory crankshaft it is possible
that blacksmiths can ‘‘cash in’’ on
this idea. The total cost of set,
exclusive of the engine, did not
exceed $20 and the builder would
not do without it.

SUGGESTIONS FOR OLD
CHIMNEYS
1. A chimuney in auy existing
building that becomes too hot to
hold the hand against ecomfortably
is dangerous if there is woodwork
touching it. Have it carefully in-
spected by a reliable mason, and
apply the protection preseribed by
this Ordinance as far as is possible.
2. Where soft coal is used it is
often necessary to rebuild chimney
tops every few years, and all un-

get fire clay flue lining of the same
size as the inside measurement of
the chimney, set it in the top of the
flue and build up with good brick
and Portland cement mortar. This
will make a solid chimney through
the roof where there is greatest
danger, and is the best that: can be
done unless the flue portion of the
chimney is completely torn down
and rebuilt. Preserve a clear space
of at least 1 inch between the wood-
work of the roof and the chimney
wall, and connect the chimney with
the roof by metal flashings. Build
the chimney at least two feet above
the peak of the roof.

While we are learning more every
day how to prevent fires and to put
them out quickly when they do get
started, the annual fire loss in the
United States, according to the un-
derwriters, exceeds $300,000,000 in
property and 20,000 lives.
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DIFFERENT WAYS OF
CROSSING A BELT
One of our readers, when install-

ing a new belt in his shop*had con-
siderable trouble in crossing it.

This opened his eyes to the fact,
that while the crossing of belts is
an old chestnut, few mechanies are
aware of the proper way of cross-
ing belts under certain conditions.
The solution of his particular
problem will be of interest, we be-
lieve, to any one who uses crossed
belts among his shop equipment.

In this case the belt was crossed,
as is generally done in most shops,
by one twist as shown in Figure 1.
The result of this method of cross-
ing was that the belt continually
crowded off of the driven pulley
when the machine was started.

After several unsuccessful at-
tempts were made to keep the belt
on the pulleys. a belt man was

FIGURE 3.

called to remedy the trouble. He
could not diagnose the trouble
though he attempted to remedy it
by erossing the belts in the reverse
twist as shown in Figure 2. This
merely resulted in the belt crowd-
ing off of the pulley on the opposite
side.

This started a debate on the
question; theories and suggestions
were advanced. It was suggested
that the shafts were not in line, and
a great many other conditions were
alleged to exist, and later it was
found that they had no bearing
whatsoever on the case. A master

.

FIGURE 1. THE BELT CROSSED FACE TO FACE

mechanic w. . called in from a
nearby plant, but could offer no
remedy, ‘arguing that there were
but two ways of crossing a belt.

If one watches a belt in opera-

tion, which was crossed as this one
was, he will notice that there is
tendency of the driving side of the

S Z

FIGURE 2. HERE THE BELT IS AGAIN CROSSED FACE TO FACE ONLY THE
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being wider than the belts and also
when there is a greater distance
between the pulleys.

After watching the belt for a
time it was suggested that the belt
be crossed so as to bring it back to
back at the place of crossing in-
stead of face to face as was the ex-
isting condition when the belts were
crossed by the former method. This
method is illustrated in Figure 3.

This was done and was found to
remedy the condition. It also
brought to light the fact that there
are four ways of crossing a belt.
Figures 1 and 2 show the manner
in which belts are most commonly
crossed. It will be observed that
they are running face to face at the
point of crossing. In the drawings
which accompany this article, the
ingide of the belt, that is the part

TWIST IS THE REVERSE OF FIGURE :

belt to flatten out and push the
slack side of the belt to one side,

THE BELT IS CROSSED BACK TO BACK

often crowding it off of the pulleys.
In some cases conditions are better
than in others, due to the pulleys

which comes in contact with the
pulley, have been blackened so that
the inside of the belt may be readily
distinguished from the outside, and
it also enables the crossing of the
belts to be shown more clearly.

In Figures 3 and 4 it will be ob-
served that the belts are running
back to back at the place where
they cross. This method prevents
the dressed side of the belt from
coming in contact at this point,
thus giving greater efficiency, it is
claimed.

The casiest way of arranging the
belts so that it will run back to back
is to open the belt at the point
where it is laced or held together;
give one of the ends two complete

FIGURE 4.

THE BELT IS ALSO BACK TO BACK IN THIS VIEW.

THE

TWIST IS THE REVERSE OF FIGURE 3
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A CHART FOR QUICK PULLEY
CALCULATIONS

The accompanying chart does
away with formulas for making
pulley calculations. It will be
found to be extremely simple.

For example: Suppose a motor
is running at 1,200 R. P. M,, and it
is to be used to drive a line shaft
at 300 R. P. M. What size must the
pulleys be? On the slip of paper
in position A on the chart, make
marks opposite the 300 and 1,200 as
shown; now slide the paper up
where you want it. Position B now
shows that the pulleys 15 inches
and 60 inches in diameter will do
the work very nmicely. If these
diameters are considered unsuit-
able, just shove the paper either up
or down and sclect the sizes best
suited to your particular needs. No
matter where the slip is placed, the
ratio is always correct—no figuring
1S necessary.

This chart also lends itself read-
ily to the solution of such problems
—knowing the pulley diameters
and the speed of one pulley; what
is the speed of the other pulley?
For example: suppose we have a
line shaft running at 200 R. P. M.
The pulley on this shaft is 15 inches
in diameter, the counter shaft pul-
ley is 12 inches in diameter. The
problem is, what is the speed of
the counter shaft pulley? In using
the chart, we mark our paper at 15
inches and at 12 inches, move the
slip of paper down on the chart
until the mark at 12 is in line with
the mark at 200 on the chart, and
we find that the mark made at 15
indicates the speed of the counter
shaft pulley is 250 R. P. M.

Now, supposing we want this
counter shaft pulley traveling at
250 R. P. M., with a diameter of 12
inches to operate a machine pulley
of 8 inches. What will be the speed
of the machine pulley? As we
did in the previous example, we
make marks on a sheet of paper at
8 and 12 on the chart, move the
paper down until the 8 mark cor-
responds with the 250 mark on the
chart, then we find that the 12

(Continued from page 81)

twists and then joint the ends, when
the belt is placed over the pulleys,
it will be observed that the belt
will be running back to back.
Figure 4 is merely the reverse of
Figure 3, that is, when joining the
ends, the one was twisted in the op-
posit direction to the way it was
done in Figure 3.

mark indicates that the speed of
the machine pulley will be 375
R.P. M.

Now, supposing that we have a
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12 inch counter shaft pulley travel-
ing at 250 R. P. M., and desire our
machine pulley ‘to travel at 300 R.
P. M., what will be the size of the

DECEMBEE, 1920

machine pulley? Again we take a
slip of paper, mark on it at 250 and
300 as per the chart, move it up on
the chart until the 300 mark is
opposite the 12, then we find that
the 250 mark indicates that our
machine pulley must be approxi-
mately 10 inches in diameter.

Now, suppose we take another
example, supposing that we have
received a new machine with a 10
inch pulley, which has to travel at
300 R. P. M., and our shaft speed
is 200 R. P. M. The question is,
what size must the shaft pulley bet
We again take a slip of paper and
make marks on it at 200 and 300
as per the chart, move the slip up
until the 200 mark is opposite to
10 on the chart, and we find that
the 300 mark indicates that the size
of the shaft pulley must be 15
inches. .

This chart will save the practical
smith and power equipped shop
owner considerable time and trou-
ble in figuring what to some crafts-
men is a complicated calculation—
the size and speed of shafts and
pulleys. ——o——

NEW STARTING DEVICE AND
FUEL ECONOMIZER

This device which has recently
been patented in England con-
sists of a brass cylindrical tank
containing gasoline and attached
to the dashboard.

On the top of the tank is a
standard supporting a short tube,
one end of which varies a sliding
sleeve and is controlled by a bridle
and short handle, while the other
end is provided with a unien from
which a pipe is lead to the intake
manifold of the engine. The tank
outlet consists of an elbow pipe
fitted with cock, the free end of
which terminates in a fine orifice.
This end of the cock is placed in
line with and opposite the sliding
sleeve to enable the latter to slide
over it. The arrangement closely
resembles a carburetor and choke
tube, and under suction from the
engine acts as such, the sliding
sleeve regulating the admission of
air. When starting with a cold
motor, the cock is opened, and the
air intake closed down, the suction
of the engine then induces a fine
spray of gasoline to issue from the
jet and, when mixed with the air,
provides a rich mixture for start-
ing. Once the engine is running,
the cock is shut off and the engine
then runs on gas supplied by the
main carburetor. Mark Meredith.
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Shoemg Foundered Horses:—I noticed

the mt}mry of Mr. O. N. Benninger of
Pennsylvania in a late issue of the
American Blacksmith, regarding the man-
ner of shoeing foundered horses. I will
give you the benefit of my experiences on
the subject, as I have encountered a num-
ber of cases of badly foundered feet.

I take a heavy shoe and make a bar
shoe of it, and then take a round faced
hammer and draw the inside edge, next to
the foot, down to a feather edge, making
the shoe flat on the bottom, or rather
next to the ground. Next, weld on the
toe calks and two heel calks, or rather
toe calks at the heels set lengthwise, as
they wear longer, because a foundered
horse treads heavier on the heel calks. 1
am of the opinion that it is better not
to use any toe calks or side clips as they
injure the outside wall, and you have got
to have all that it is possible to keep. In
fitting the shoe, just take off enough of
the outside wall to get a good bearing
and then nail on the shoe. If there are
not enough nail holes to hold the shoe
tight for & month, I have found it good
practice to make more. I shod a horse
that was the worst I had ever seen and
kept him on the road for years until he
ﬁnall{ died a natural death.

ph H. Keeney, Plateau City, Colo.

The Object of Tempered Steel:—Re-
<cently, we have received a number of in-
quiries from readers, requesting an ex:
planation of why the final hardening of a
piece of steel is referred to as “drawing
the temper” others point out that some
of the text books refer to tempering, as
a softening process. The point is mis-
leading, insomuch as most of us under-
stand “Tempering” as meaning to harden
the ‘object, rather than to soften it. An
explanation on the subject will set most
of us right.

We found in examining a number of
books and- articles on the tempering of
steel, that almost invariably, the authors
stated that the object of tempering was
to soften the steel. They said that when
the steel had been heated to the required
hardening temperature and then quenched,
that it became too hard, and that, there-
fore, it was necessary to draw the temper
in order to soften the steel, so that it
could be used for the purpose for which
it was intended. In a certain sense this
is an erroneous statement, which seems
to be accepted by the majority of me-
chanics, because they fail to distinguish
between hardness and britleness—two
entirely different qualities. Hardened
steel is tempered in order to make it less
brittle, but unfortunately the tempering
process also makes the steel softer to
some extent. If it were possible to tem-
per steel so as to produce greater tough-
ness and at the same time retain the

extreme hardness, the ideal condition
would be obtained. That hardness and
brittleness are not necessarily synony-
mous may be seen in the case of cast iron,
which is very brittle but not very hard.
On the other hand there are some alloy
steel which may be made very hard and
at the same time very tough. The object
of tempering steel is to reduce the brittle-
ness; the hardness at the same time is re-
duced to a certain extent, but this un-
fortunate condition can not be avoided.

Cutting Down Rims:—Well, here I am
again for more information. Here’s my
story: I have a Buick car and want to
doll it up. I have 5, 34” x 3v,"” Baker
rims, which I want to cut down to 32" x
31,” in order to use a 33” x 4” tire on
them. Do you think I can bend the rims
on a common tire bender? I will have to
cut out 514" to get the proper size.

Also, will a 34" x 41" tire fit a 33" x
4” rim? I have a job in sight to cut a
car down to that size. It is for another
garage man in this town and he is of the
opinion that it won't work on that size.
I contend that it will. Who is right?

T. W. K., Illinois.

Editor’s Note:—It is possible to cut the
Baker rims described above to the size
mentioned and also to use a 33" x 4”
tire on them. It is difficult job, how-

WHO’LL IDENTIFY THIS SON OF
- VULCAN

In last month’s issue, we printed the
picture of an “unknown friend”. A free
subscription was offered for his identity.
To our surprise, we found that he was
“positively identified” as no less than
28 different people. Another man has fa-
vored us with his photo; but like the
other, gave no name. Our curiosity has
been aroused. Is this another “Dr. Jekyll
and Mr. Hyde™ affair; are our eyes playing
tricks on us when we see only one man in
the picture or how many men is he? The
offer still holds good.
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ever, to bend them evenly as the material
is usually extremely tough. We believe,
that it in the long run, it would be cheap-
er buy rims of the proper dimensions. A
34" x 414" will it a 33” x 4 rim. That
sized tire is the standard over-size for
the rim mentioned.

An Interesting Letter From South
Dakota:—Last Fall, I was discharged from
the Army and shortly afterwards started
a blacksmith shop out here. In March,
we organized the Rosebud Blacksmiths
Association, of which I was elected Sec-
1etary and Treasurer. Here is a list of
the prices upon which we agreed and
which are now in force in this locality.

It occurred to me, that it might be of
interest to some of the other smiths to
see what kind of a mobile blacksmith and
harness shop we used “over there”, so 1
am sending you a photograph of it. As
you will see, it is decidedly an improvised
affair which three pals and myself rigged
up from an old wrecked French soup cart.
The old hack-did some great service and
we took it right along with us clear up to
the Rhine. 1, Eng. G. A. Taylor; 2, Horse-
shoer Clell Frung; 3, Saddler, Edward E.
McMurray; 4, Horseshoer Martin O'Grue.

G. A. Taylor, Colome, South Dakota.

PRICES IN SOUTH DAKOTA

Horseshoeing

Per span, new only, steel plugged

(1< $10.00
Per span, new only, steel plugged

BXT o 12.00
Per span, new Never Slips, 0x5.... 10.00
Per span, new Never Slips, 6x7.... 12.00
Per span, new common, 0x5....... 8.00
Per span, new common, 6x7....... 10.00
Per span, resetting ............... 5.00
Never Slip calks, put in shoes, each .10
Bar shoes, new, each ............. .50
Bar shoes, reset, each ............ 1.00
Vicious horses, per hour extra time 1.50
Stallion breeding, set 4, new...... 10.00
Stallion breeding, set 4, reset ..... 8.00
Pulling or trimming, per head..... .50

Plow Work

New shares, No. 1, 12-inch ........ 6.50
New shares, No. 1, 14-inch ........ 7.00
New shares, No. 1, 16-inch ........ 7.50
New shares, No. 1, 18-inch ........ 8.00
Pointing and sharpening, all sizes.. 2.00
Sharpening, all sizes ............. .75
Polishing, all sizes ............... .25
Hardening, all sizes .............. .50
Polishing mouldboard ...... $1.50 to 5.00

New lister shares at market price.
Lister shares pointed and sharpened 2.50

Lister shares sharpened .......... 1.00
Lister shares hardened .......... .50
Lister shares polished ............ .25

Polishing lister mouldboard.$1.50 to 5.00

Cultivator shovels, new, at market
price.

Cultivator shovels pointed, set of 4 4.00

Cultivator shovels pointed set of 6 4.50

Cultlvator shovels sharpened, set of

.............................. 1.50
Cultwator shovels sharpened, set of 175

............................. .75
Cu.ltlvator shovels hardened, set of 0

.............................. 00
Cultlvator shovels hardened, set of 62.25
Setting plow beam .............. 2.50
Plow round ...................... 1.75
Plow handle, straight ............ 1.75
Plow handle, bent ............... 2.00
New land side ................... 3.00
Sharpening discs, per disc .... .40 to .50
Sharpening disc plow, per disc.. 1.50
Sharpening road plow ........... 1.50

Sharpening and pointing road plow 3.50
Sharpening road grader blades, per
foot ...,
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Wagon Iron Work

New bolster end iron .............

New bolster stake iron ........... 1
One pair of bolster plates......... 3
One sand board plate ............ 2
Four wagon tires 1Y,-inch, set cold 4
Four wagon tires, 11,-inch set hot. 5

Four wagon tires, 115-inch, set with

bolts ............... ...l 6
Four wagon tires set, 3-inch ...... 9
Four wagon tires set, 4-inch ...... 11.
One set-new 3-inch tires ......... 25
One set new 1Y%-inch tires ........ 18
New rub iron, put on ............ 1
New hammer strap ...............
New polecap .................... 1

New wagon wrench ..............
New hub bands, each ............

2318838288 3888k

- King bolt ................... ... 1
Queen bolt ...................... .75
New brake shoes, each ............ .50
Box trap irons, each .............. N}
Skeins, 34x10 and 3x9, per set D.

V., for labor in addition to cost
.................... $8.00 to 10.00

One new skein, 31-inch, put on
........................ $3.00 to $5.50
Top box irons, per box ........... 6.00

Box rods, put in, .75
Single-tree cen-
ter clips. .50c to .75
Single-tree hooks,
......... 36¢ to .50
New  neck-yoke
center ........1.00
New  neck-yoke
ferrule and
rings ........ .50
Seat hooks, 50c
each, set of 4...1.50

Wagon Wood Work
New bolster:
Front ...... 6.00
Rear ....... 7.00
Bolster stakes:
Front, each... 1.50
Rear, each.... 2.00
New rims, 13,
inch .........
New half rims,
134-inch ...... 3.25

6.00

New rims, 3-

inch .........10.00
New half rim,

3-inch ....... 5.50
New rim, 4-inch ................. 12.00
New half rim, 4-inch ............. 7.00
Wagon fellies, 134-inch ........... ]
Wagon spokes, each ............. 75
Wagon spokes, wheel filled, each .. .50
Wagon tongues, put in ........... 8.50
Tongue hawns, per pair .......... 5.00
Tongue hawns, each .............. 3.00
Front Hawns, per pair ........... 6.00
Front hawns, each ............... 3.76
Front hawn cross bar ............. 2.00
Rear hawns, each $3.00, per

PRIr e .
Front hawns, bent ............... 10.00
Axle, 3%-inch ................... 12.00
Sand Board ............ $5.00 to $6.00
Box bottom cross bars, each ...... 2.00
Wheeles cut down and setting old

tires, per set ...... $25.00 to $40.00

Buggy Iron Hork

Stubs, 1l%-inch, for labor......... 10.00
Axle, set ...........c00iiiiin.. 2.50
Four buggy tires set, hot........ 6.00
Shaft iron welded ............... .75
Shaft shackle .................... 1.00
Shaft eye ....................... 1.00
Pole brace welded ................ 1.00
Pole circle welded ............... 1.00
Pole eye ............ocviiiinenn.. 1.00

New T hammer strap ............. 1.75
New hammer strap ............... .75
Axle clips, each .................. .50
Steel bow socket ................. 1.50
Single-tree clevis ................ .50
Single-tree hook ................. .25
Whip Socket, put on ...........0 . 1.00
Bow rivet ................. ... ... .25
Buggy boxing. in new wheel ...... 1.50
Buggy boxing in old wheel .. 50c to $1.00
Buggy Wood Work
Buggy pole ........... $9.00 to $10.
Pole circle ...................... 2

Patent spokes, single ............
Patent spokes, wheel filled ........

0)

.50

b

.50

Buggy rim, l-inch ............... 4.00

Wheels cut down and tires set.... 20.00

Reach, single .................... 2.50

Reaches, per pair ................ 4.00

Head block ..................... 2.50

Spring wagon box, without seat... 20.00

Mower Work

Welding sickle ................... 1.00

Welding on new end ............. 1.25

Filling sickle for work, .......... 1.00
Filling guards for work, per foot

25c¢ or per hour ................ 1.25

.50

Sickle head put on, for work......
Sickle heads at market price.
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Auto Work, Detached
Set tires $2.00 and up

Spring welding, main leaf only.... 1.50
Other leaves, each ............... 1.25
Three or more leaves in same spring

each .....................l 1.00

Straightening auto axle.. $1.00 to $3.
All repair work, man only, per hour 1.25
Work with fire or machine, per hour 1.50

Oxy-acetylene welding based on half
price of new parts. First class workman-
ship at above price. New material not
warranted. Not responsible for unavoid-
able breakages.

Terms Cash.

Work requiring new stock subject to
market changes.

Filler for Crank Shafts:—I have several
crank shafts on which the connecting rod
bearings have been damaged. Would it be
possible to build up these worn journals
with oxy-acetylene flame? If so what
kind of filler should be used?

Editor’s Note:—There is no reason why
this can not be successfully done. The
filler used for that purpose is usually a
form of nickel steel. It should be pur-
chased expreesl{ for that particular pur-
pose. A suitable quality rod may be pur-
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chased from any reliable manufacturer.
Merely explain your needs to him.

Hardening Plow Points and Tempering
Hammers:—I would like to ask some in.
formation on pointing plows. After they
are hardened they seem to be too soft as
they wear rapidly. \hat can I do to
make them last longer? I would also like
to know the correct way to temper a
hammer.

Editor's Note:—Good results in point-
ing plow is obtained by the. following
method: Heat the share on the edge so as
not to spring it. Have a box 2 feet square
and 2 inches deep, filled with wet sand.
After the share has been sharpened and
straightened, heat the edge of the share

.and press it into the wet sand, and let it

cool. The success of this or any other
tempering or hardening operation is de-
pendent, of course, upon the amount of
carbon which the steel contains. Some-
times the carbon content is so low that it
is virtually imposible to harden it. That
may be the trouble in your case. In
event that other methods fail, you might
try hardening the surface with cyanide of
potassium; but remember that the fumes
of this chemical are very dangerous.

In hardening a ham-
mer the first thing to
do is to clean the fire,
getting the cinders
out of it, and then
have plenty of charred
coal. Heat the surface
of the hammer slowly
until it is & dull red,
turning around and
watching it to see
that it heats evenly.
When at the proper
heat plunge into the
hardening bath, and
hold there until it is
entirely cool. When
coal polish with
emery cloth so that
the color may be
watched. Now set it
in the fire face up,
and watch the color
as it comes up, rais-
ing it out of the fire
occasionally to see
how hot the peen is
getting. \When the face is at the proper
heat plunge it into the cooling bath.
The face should be drawn to a
blue bordering on a purple, of course
the color depends on the amount
of carbon which the steel contains. The
above color works very satisfactorily for
steels having .809% carbon. If th car-
bon content is less the hammer will have
to be tempered at a slightly higher tem-
perature, and at a lower temperature if
the carbon content is higher than that
amount. ’

Can a Pacing Horse Be Made to Trot?—

I have been a reader of your paper for
some time and find it has been a great
help to me. I would like to ask several
questions through your columns. Can a
natural pacing horse be shod so that he
will trot. If so, how?

Can the main shape at a cane mill roller
which has broken loose from the roller,
that is the shaft, turn and the roller stay
still? Can they be made so the roller
will turn when the mill is at work?

R. Elmo Harris, Tennessee.
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FOR THE FUTURE

A day or two before the Wright broth-
ers soared over Dayton in their first
heavier than air machines, some long
haired scientist writing for a scientific
journal proved conclusively that the
weight of fuel alone would make the
flying machine a practical impossibility.

Someone, several prominent pessimists
in fact, are ready to-day to argue that
the automobile business has reached the
saturation point. They, too, have “figures
to prove it.”

It has been said for instance that no
family with an income of less than $5,000
a year can afford to own and operate an
automobile.

In the face of that statement we sub-
mit the following culled from the Literary
Digest.

“Records to-day show that over half of
the more than 7,000,000 registered cars in
the United States must be located with
families or individuals whose estimated
cash incomes are $2,000 or less.

This fact throws some light on the
possibilities for future sales, and goes a
long way to lessen the fear of that buga-
boo of the industry, “the saturation
point,” the time when production will
overtake the ability of the buying public
‘to absorb as many machines as are pro-
duced.

Forbes magazines states that there are
in this country 9,330,000 families with in-
comes from $1,000 to $4,000 a year, who
do not own a car. Against this figure
there are 6,870,000 families similarly
situated who do own cars.

Still some other heartening figures
quoted from- Mr. John Fletcher, Vice
President of the Fort Dearborn Bank of
Chicago show America’s position among
the world powers from an industrial and
financial standpoint.

The 100,000,000 people in the United
States constitute 5% of the earth’s popu-
lation.

These 5% are responsible for 249, of
the world's agricultural production, 409
of the mineral production and manufacture
more than 35% of its goods.

The national wealth of the United
States is more than $225,000,000,000. Our
nearest competitor, England, has about
$80,000,000,000. The trade balance with
the rest of the world is in our favor to
the tune of $5,000,000,000.

Repurchases of our securities placed
abroad amounts to about $8,000,000,000.
We have loaned to our allies between
$9,000,000,000 and $10,000,000,000.

Half of the gold in the world is in the
United States, and the deposits in the
banks of this country are billions more
than the totals in all the other banks in
the universe.

Things may look a little dull to you and
me right now. Fundamentally though,
conditions are right. A day, or a week,
or a month, after the speed of a few
months ago may seemd long time to wait.
Business is bound to come back however
sooner rather than later. The signs all
say it.

SELF-ACQUIRED KNOWLEDGE

A successful business man in New York
retired recently. He had worked his way
to the top of the ranks of the great na-
tional business organization which he had
served for forty years. The city editors,
smelling stories, set their reporters on his
trail. They figured that he would have
something to say about the secret of suc-
cess, advice to young men, how to be-
come. rich, ete. .

Now, this thing happens probably ten
times a day every day in the year. Some-
where in this country of 100,000,000 peo-
ple, reporters are forever prying “the
secret of success” from some big man who
has made good and is laying down the
reins. Ninety-nine out of a hundred times
the reporters get for their pains a column-

ful of generalities, mixed with platitudes
and maxims. Only the hundreth man
says the specific thing, only the hundreth
makes the pointed observation from the
much desired new angle. Such a man was
our retiring New Yorker.

“If the average young man in business
only realized it,” said he, “an infinite
amount depends upon the way he assem-
bles information about his own particu-
lar line outside of working hours. Few
bosses are apt to suggest this to him. He
must do it on his own responsibility. He
cannot even be certain of an immediate
dollars and cents return upon the effort.
It must be absorbed at the risk of the man
who is ambitious. But he will learn in
the long run that it is the self-acquired
knowledge that enables a man to get
ahead.

“The successful business man buys his
self-acquired knowledge at something of
a cost, I'll grant you. He pays for it—
pays an evening’s rooting at the trade
journals here, and an evening’s listening
to the technical lecture there. He pays a
ball-game’s span of sharp analysis one
week, and a night’s study, another. He
pays in the coin of extra, unrequired ef-
fort. But—as surely as he pays, he re-
ceives value therefor. Believe me, self-
gathered knowledge of your business is
precious stuff.”

Disabled Car Owners’ Rights—That the
disabled car. unable to proceed upon its
way, is as much a responsibility to drivers
of other cars as though its owner were
driving it, has been ruled in several of
the Eastern States. These courts hold
that though an owner be compelled to
leave a car that has broken down, other
motorists must look out for it and are as
responsible for any damage they inflict
as they are for damage to other property
that adjoins the highway.—Motor Life.
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been given to the public, the

findings of the investigators in
the field of cast iron cutting agree
in indicating that, where pressure
blowpipes are employed, some sup-
plementary or specially designed
mechanical part is essential. In one
instance it is an attachment for
preheating the oxygen; in another,
a specially constructed tip.

The experience of the Oxweld
Acetylene Company, of Newark, N.
dJ., and Chicago, seems to have dem-
onstrated quite conclusively that
general service cutting blowpipes of
the injector type require no special
attachments whatever, no altera-
tion of the stock torch being neces.
sary because of the solid stream
cutting jet and the long preheat-
ing jets, which converge toward

INSOFAR as their experience has

and are drawn down into the cut--

ting by the cutting jet, thus inten-
sifying the temperature to a point
where a special device for preheat-
ing the oxygen or a special tip is
not necessarry to propagate the
cut. No special equipment what-
ever is required in this type of
blowpipe.

Apparently the reason pressure
blowpipes have not accomplished
this work, excepting where special-
ly designed for it, is that it has
been impossible to adjust general
service blowpipes of that type to

give strong flames ecarrying the
necessary excess of acetylene.
With some pressure blowpipes
fiairly good flames have been ob-
tained, and with them it might be
possible for a very skilled operator
to gradually obtain a cut thru the
metal, but undoubtedly the opera-

tor would take a long time and a

real cut would not be obtained.

The Oxweld blowpipe was not
originally designed with a view to
cutting cast iron, but, after ex.
haustive experiments, a method of
operating the torch in cast iron cut-
ting was developed, and it can be
mastered by the average operator
almost as easily as the method em-
ployed for the cutting of steel.

There is, however, a decided differ-

ence in respect to procedure. In

practice, cast iron cutting differs
from steel cutting in that:

(a) It is necessary to use heating
flames having an excess of
acetylene.

(b) It is necessary to hold the
blowpipe nozzle farther away
from the metal. )

(e) It is necessary to preheat for a
longer period for cast iron than
for steel, since the cast iron
must be almost molten before
the cutting reaction will start.
Steel ignites at a temperature
well below its melting point.
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the cost considerably higher in the
instance of cast iron and tends to
restrict its applications in many
places where one might suppose it
would be generally useful. For
example, the inexpensive methods
employed for removing risers from
castings in iron foundries preclude
the use of oxy-acetylene as an
economical means of performing
this class of work. Further, the
cutting off of risers from chilled
iron castings is usually not prac-
tical because the surfaces cut are
likely to crack or check, due to
local heating. .

The use of cast iron cutting is
already being appreciated in the
steel mills, where it was introduced
more than a year ago. In those
plants its demonstration was re-
ceived enthusiastically, and cast
iron cutting has since been used
daily in that and other industries
for removing broken machinery
parts such as pinions, gears, fly-
wheels, housings, ete. The removal
of such parts by old methods usual-
ly required several days because of
frozen shafts, bolts and the like.

With the cutting blowpipe the

broken part, and sometimes parts
adjacent to it, are cut quickly, the

parts removed, repaired, or new.

parts installed, all within a few
hours. : :

Instructions for Cutting Cast Iron

The blowpipe manipulations for

cutting good grades of cast iron
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acetylene torch the American

blacksmith plays second fiddle
to no one when it comes to doing
all kinds of repairing of metal
articles. He is no longer limited to
minor jobs, tinkering as it is some-
times called; but is able to do the
heavy work with the best of them.
No jobs too small; none to big for
the modern blacksmith.

The article this month concerns
the repairing of a heavy casting;
one of the big jobs that come to the
smithy nowadays. Let us see what
the difficulties were and how they
were overcome.

This job was a heavy steel cast-
ing, the comparative size of which
is shown in the accompanying illus-
trations. These pictures also give
some idea of the weight of the cast-
ing; and also indicate the location

S[NCE the advent of the oxy-

(Continued from page 90)

newspaper readers as an oxy-acet-
ylene explosion. Of source it was
nothing of the kind; but by the
time the facts were.ascertained the
story had ceased to be news, so it
goes unretracted as just another of
those acetylene explosions!

A little knowledge, a little horse
sense and the caution these beget
ought to go a long way toward
eliminating the types of accidentgl
explosion just noted.

of the fracture to be welded, which
consisted of a crack over two feet
long through three inchs of metal.
The whole casting weighed ap-
proximately a ton and was made of
cast steel. Its bulky sections and
great weight made it a quite diffi-
cult job.

First, because it was hard to
handle and, secondly, because it
was difficult to preheat accurately ;
this was on account of the heavy
sections drawing the heat away
from the weld too rapidly. Then,
too, the nature of the metal pre-
sented obstacles not at all easy to
surmount; cast steel has some
peculiarities all its own when it
comes to welding. But, let us take
up these difficulties as they were
met during the welding process
and see just what was done in each
instance.

Now, like nearly all other weld-
ing jobs, a certain amount of prep-
aration was made in order to
facilitate the welding process. Near-
ly all castings oven an eighth of an
inch thick should have a groove cut
or ground in the crack its full
length. Therefore, the fracture in
this casting was grooved to its full
depth, which formed the first step
in preparing the job for welding.
The metal was cut away from both
sides -of the crack the full thick-
ness of the casting. The walls of

.bottom.
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to permit the welding to be done
from one side. The groove also
permitted a well fused weld from
top to bottom. In fact it would be
almost impossible to make a good
weld of this nature without groov-
ing the full depth. Since the cast-
ing belonged to a pressure machine
it was necessary for the weld to be
perfectly connected from top to
Without grooving it
would have been extremely diffi-
cult for the welder to be certain
he had fused all portions of the
weld.

The crack was cut out with the
oxy-acetylene cutting torch, this
was the handiest, quickest and
cheapest way to do it, since it
would have required hours of
heavy slugging to cut out the
groove metal with a sledge and
chisel. But by employing the cut-
ting torch the operation was short-
ened to less than half an hour, with
no labor to speak of.

Fig. 1 shows the cutting process
in operation. It will be seen that
the oxidized metal is blown entirely
through the cut in the casting.
First, the torch was lighted and
regulated in the usual manner for
welding. The tip of this flame was
applied to one end of the crack
until it started to melt. Then the
high pressure oxygen was turned
on. This oxygen caused the molten
metal to turn to oxide immediately.
Then by flirting the flame sidewise
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The torch was lighted and reg-
ulated so the flame carried equal
parts of oxygen and acetylene;
which formed what is termed the
neutral welding flame; a safe one
to use on cast steel work as it is
easily oxidized if an excess of oxy-
gen is used. However, an expert
welder often uses a slight excess of
oxygen, since it tends to increase
the melting power of the flame;
and aims to counteract the oxidiz-
ing tendency by the way he manipu-
lates it. That is, he works rapidly
and holds the flame in certain posi-
tions, according to the rapidity of
the melting. He is able to know in-
stantly when he is forcing the
melting too much and quickly
switches the flame to allow the
molten metal to recover. On the
other hand he can not use a flame
having an excess of acetylene be-
cause it will not supply heat suf-
ficient to keep the weld and filler
molten. With these two dangers
in mind, this operator used a large
neutral flame. He was also care-
ful to see that it did not vary under
the effects of the intense heat re-
flected upon the torch.

The neutral flame was then
brought in contact with the bottom
of one end of the groove. Here it
was played back and forth across
the groove bottom to cause an inch
or so of it to melt. During this in-
terval a filler rod was brought in
touch with the heated groove. As
soon as the first part of the groove
started to melt the filler was placed
in contact with it to help knit the
melting sides together, adding an
inch or so of the rod to the weld.
The rod was given a twisting,
turning, motion to bring the edges
of the groove bottom together
faster. The lower part of the
sloping sides of the groove were
melted down to join at the bottom
with a quantity of the filler rod.

An inch or so of the groove bot-
tom was filled in this manner be-
fore attempting to fill the upper
part of the groove. Then the flame
was worked back to the starting
point. Here it was revolved in
circles about an inch in diameter
until the metal became fluid, when
the circles were increased and the
filler brought into the fluid metal.
From then on the operation con-
sisted of keeping the flame in mo-
tion and feeding in new metal. As
fast as the groove sides melted and
slid down, the filler was melted into
the mass. Instead of building a
layer of metal straight up, it was

sloped ‘back up the end of the
groove and gradually worked to
the surface of the casting. Thus
a sloping layer was added to the
end of the groove; always being
careful that the walls of the groove
were molten.

FIGURE 3. THE PREHEATING AR-

RANGEMENT

When the first sloping layer was
complete, the flame was moved to
the bottom of the groove and work-
ed upward again to apply another
layer against the first one. The
same care being taken to see that
the walls as well as the first layer
of metal was fluid when the filler
was added. The flame was shifted
quickly from one part of the weld
to another, in order to keep the
whole mass fluid. The rod was
kept in motion too, shifting from
one side to the other in order to
keep the layer evenly distributed.
Thus, the first section of the groove
was filled in sloping layers, thor-
oughly soaked into each other to
form one solid mass.

‘When this first couple of inches
was filled, the flame was trans-
ferred to the bottom of the groove,
where the first operation of melt-
ing and joining the bottom edges
was repeated. This new section was
made about like the first one; as
were each succeeding section, except
that at times it was necessary to
slow down the work in order to
adjust the flame, or fix the preheat.
er. When this was necessary some
of the heat was lost of course, and
it was necessary to handle a short-
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er part of the groove until things
were again going well.

After the second section of the
groove bottom was thoroughly
fused, it was filled with sloping
layers the same as the first portion.
Then the flame was again shifted
to treat another section of the bot-
tom, and to fill it with new metal.
Thus the entire length of the
groove was made up of divisions
of sloping layers. All except the
last few inches of the crack, where
the process was reversed. That is
the weld was made backward by
filling the last end of the groove
before bringing forward the layer
sections. This end was filled like
the first and extended out to meet
the last of the layer sections. Thus
the last part of the weld to be made
was the shape of an inverted pyra-
mid. This was built up from the
bottom in flat layers that widened
as the welding approached the sur-
face of the casting.

It was easier to finish the weld
this way than to go on to the end
in layer sections as was done at the
start since there was no chance for
hidden weak spots due to any steep
parts of the groove not being thor-
oughly fused. The welder had a
better opportunity to watch the
progress of the melting, and to be
sure that the side walls as well as
the bottom were all fluid when the
fluid filler was added.

During the whole process, it was
the constant endeavor of the torch
operator to keep the casting metal
deeply melted. The heat of the
flame was allowed to play over
every spot until the metal was
melted at least a quarter of an inch
deep. To do this of course caused
some danger of burning the steel
by holding the flame too close. Most
of this danger was eliminated,
however, by keeping the torch in
motion.

The adding of the filler metal
was a particular part of the work.
At no time was more filler added
than the molten weld could assimi-
late, and it was not permitted to
drip into the weld, but was literal-
ly pushed into the molten bath by
keeping the rod in contact with it.
Sometimes it was necessary to play
the flame up and down the end of
the rod to make it melt fast enough,
but ordinarily the flame merely
crossed the end of the rod.

Little attention was paid to the
surface part of the weld, while it
was being made. This was re-fin-
ished after the whole groove was
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through the use of unsuitable oils.
The oil should be selected to give a
uniform quenching speed, not oxid-
izing or thickening with repeated
use, or producing gaseous vapors at
low temperatures.

After the tools are immersed in
oil, quickly place the tool before
the furnace door and allow the oil
on the tool to catch fire, repeating
the operation several times. This
relieves the strains on the outer
edges caused by the quenching
operation.

A lead bath is sometimes used in
place of oil for quenching. Pre-
heat and heat to 2275° as directed
and immerse in the lead bath at a
temperature of 1100° F. Tools
cool more rapidly in this method
than in oil, and are harder.

When the nature of the tool will
permit, they may be removed from
the furnace and placed in a dry
air blast. A very heavy scale will
form when this treatment is used,
but as the tool cools to the point
where the red is disappearing, this
scale will shed, leaving the surface
gray and fairly smooth. If the
part is then reheated or drawn at
1100° F., the tool will be as hard
as if cooled in any other way.

Tempering in oil is the usual pro-
cedure. 400° to 650° F., is the
average range of temperature, the
latter being for dies subject to con-
stant shock. Medium sized drills
quenched at about 2260° F., and
‘drawn in oil at 480 F., for half an
hour give excellent results. Tool
holder bits should be quenched at
2300° F., and drawn at about
1100° F. Many favor a higher tem-
perature, using up to 900° with sue-
cessful results. The temperature
best suited can be learned through
experiments.

The lead pot is also used in tem-
pering. Heat to the melting point
and take the chill out of the cut-
ters before placing in the pot.
‘While the heat is rising push the

“tool down into the lead. When a
temperature of 1100° F., is reached,
hold the tool down under the lead
from one to three-minutes accord-
‘ing to size; remove and allow to

_cool in the air.

If a lead pot is not available, use

a gas or oil furnace, and bring tool
- up slowly to 1100° F. Tempering or
" drawing a 1100° F., has been shown
*"to increase the durability of the tool
.-40% or more, and adds strength-and
* elasticity - which praetlcally elimin-
ates the breakage danger. i

The proper heat treatment of
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HOW TO MAKE PIPE BUSHINGS OUT OF STANDARD PIPE
Copyright, 1920 by W. F. Schaphorst

It is a good thing to know that bushings can be made out of
standard pipe. Many pipe fitters don’t know that it can de done. °
Or, if they know that it can be done they don’t know the correct
size of drill to use for tapping. I have always known that it can
be done and have occasionally made bushings out of pipe, but each
time I found it necessary to first look into my handbook for the
drill size to use and that is so much trouble that it is-frequently
easier to go to the store and buy a new bushing. Recently, though,
it has been very difficult to buy bushings in stores on account of
shortage of all pipe fittings, hence I feel that the following infor-
mation should be of much value. I have collected all of the data
together for all bushings that can be made out of ordinary sizes of

That’s all there is to it.

1 7t 3” .1
11/3” tol ”

11/2” tO 1 ”
11/21/ to ]%rr
2 7 to 1147 .2
2%’[ to 2 ”
3" to 21”7 ..3
3%[’ to 3 ”
47 to 31" . .4

>

41/211 tO 4 ”

extra heavy and double extra heavy piping.

To bush from 14” to 15”, for example, get a piece of 1,” extra
heavy pipe sufficiently long for cutting the outside thread. Then
cut the end off to the desired length, drill or ream with a 21/64”
drill (diameter of drill 0.328”) and then tap with a 14” pipe tap.

The table enclosed tells the complete story for all ordinary
sizes: Note that in one case, 34” to 14”, the internal diameter of 34”
extra heavy pipe is such that no drilling is necessary.

Also note that in bushing from 14” to 34” either extra heavy
or double extra heavy piping can be used.

14”7 to 1g” .. 14” Extra Heavy.......... 21/64” Drill=0.328"
3”7 to 14”7 .. 34” Extra Heavy.......... None

14” to 145” .. 1,” Double Extra Heavy.. 21/64” Drill—0.328"
1%” to 14” .. 14” Double Extra Heavy.. 27/64” Drill—0.422”
%" to 34” .. 1" Double Extra Heavy.. 9/16” Drill=0.562"
%" to 34” .. 14” Extra Heavy.......... 9/16” Drill—0.562"
347 to 3" .. 34” Double Extra Heavy.. 9/16” Drill—0.562"
34” to 1%” .. 34” Double Extra Heavy.. 11/16” Drill—0.688"

”” Double Extra Heavy..
..114” Double Extra Heavy.
..11%%” Double Extra Heavy.
..11%” Double Extra Heavy.
. ’ Double Extra Heavy.
..214” Double Extra Heavy.
” Double Extra Heavy.
..3%"” Double Extra Heavy.
” Double Extra Heavy.
..41%” Double Extra Heavy

29/32” Drill=0.907"
.1- 1/8 ” Drill=1.125"
.1- 1/8 ” Drill=1.125"
.1-15/32” Drill=1.468"
.1-23/32” Drill=1.72 ”
.2- 3/16” Drill=2.187"
.2- 9/16” Drill=2.562"
.3- 3/16” Drill—3.187”
.3-11/16” Drill=3.688"
..4- 3/16” Drill=4.187"

high speed steel requires furnaces
with minimum_ heat radiation; a
thorough penetration of the work,
with no danger of it being touched
with the flame; a fuel supply giv-
ing constant and even heat; a tem-
perature control permitting the neec-
essary degree of heat to be reached
steadily and maintained accurately
throughout.

USEFUL INFORMATION

The specific gravity of steel is
about 7.85; of gray iron 7.22 and
of white iron 7.65. High speed
steels, however, owing to the per-
centage of metallic alloys present,
are denser than ordinary steels.

" This increased density is not, of

course, constant, but in general,

high speed steels may be considered
showing specific gravities 159, in
excess of tool steel.

The weight of one cubic foot of
steel is approximately 490 pounds.

The weight of one cubic inch of
steel is practically .285 pounds and
knowmg the cubic inches in any
bar or piece, its weight can be ob-
tained by multiplying by this deci-
mal. In ordinary practice, how-
ever, if is customary to multiply by
the dec1mal .3, as most commercial
steel is ﬁrmhed “full”’ to the di-
mensions specified. For the weight
of wrought iron, multiply by the
decimal .28, and for cast iron by. .26,
the results of which ealculations
will be sufficiently accurate for all
ordinary purposes. .
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Old and New Models.—“Happiness,”
said Jud Tunkins, “has to be cranked up,
but trouble always has a self-starter.”—
Washington Star.

More Profitable.—“The Bolshevists,”
says a gossip writer, “do not always rob
Peter to pay Paul.” No, they sometimes
just rob Peter—Punch.

Useless.— We saw the meanest man
yesterday. He gave his little nephew a
nickel and told him to take it and go
“buy something.”—Kansas City Star.

Times Have Changed.—Remember the
long ago when the little girl looked for-
ward to young ladyhood and the time for
putting on long skirts.—Nashville Banner.

No Real Sacrifice.—“I want to ask for
vour daughter’s hand,” said the suitor to
her father.

“All right, boy. Go to it. Take the
hand that is always in my pocket.”—
Ladies Home Journal.

Trend of the Times.—“It’s got so these
days that a man can hardly wed unless he
can show the girl two licenses.”

“Two license

“Yes, marriage and
Boston Transcript.

Keeping It in Its Place.—Proud Aunt—
“We all think the baby has got its
mother’s nose.

Neighbor (coldly)—“I'm glad to hear
it: Then she can’t go about any more
poking it into other people’s business.”
—Punch.

Cause and Effect.—Magistrate— Do you
mean to say that such a physical wreck
as your husband gave you that black
eye?”

Plaintif—“Your Washup, ’'e wasn’t a
physical wreck until ’ gave me the black
eye.”—Londen Opinion.

Pleasant For Father.—*“Are caterpillars
good to eat?” asked Tommy at the dinner
table. “No,” said his father. “What
makes you ask a question like that while
we are eating?” “You had one on your
lettuce, but it is gone now,” replied the
little son.—Pittsburgh Post.

Crime and Cocaine—William J. Burns,
the famous detective, was displeased with
the work of one of his squad last month,
and, accordingly, as a kind of hint, pre-
sented the man with a copy of “Sherlock
Holmes.”

“] guess this means, Mr. Burns,” the
man sneered—“I guess this means I'd
make a great detective if I took enough
‘coke‘i ”

Mr. Burns shook his head sadly.

“George,” he said, “there aint that much
coke.”—Detroit Free Press.

Careless.—The foreman rushed into his
employer’s office in a state of intense ex-
citement.

“Please, sir,” he gasped, “one of the
new houses has fallen down in the night.”

“What?” roared the builder. “You
mean to tell me that one of my new well-
built, desirable villa residences has come
to grieft How the dickens did that hap-
pen?”’

“Well, sir,” explained the foreman,

automobile.”—

“as far as I can make out there was a

little mistake. Unfortunately, the men

took down the scaffolding before they had
put up the wall-paper.”—Windsor Maga-
zine.

SOME OF THE LATEST SONG HITS:
“I’'m going back to my Moonshine Nell.

I love her still.”

AMUSING AUTOMOBILE ACTUALITIES

- “Say, old man, is my tire flat?” “Well,

it's a little flat at the bottom, but the

rest of it is all right.”—Judge.

“Papa, what do you call a man who runs
an automobile ?”

“It depends on how near he comes to
hitting me.”—Houston Post.

ANSWERS BY WOMEN APPLICANTS
FOR AUTO DRIVING LICENSES:
“If your brakes don’t work going down

hill what would you do?”

“Jump out and put a stone under the
wheel.”

“If your engine stalls on the car track
what would you dot”

“Phone my husband to come fix it.”"—
New York Evening Mail.

There is one automobile to every 16
people in the United States. The popula-
tion may, therefore, be roughly propor-
tioned as six riders to 10 dodgers.—Syra-
cuse Post Standard.

“Have you got any of the bomb throw-
ers yet?”

Policeman: “No. but I captured three
automobilists who turned to the right in-
stead of the left.”—Brooklyn Standard
Union.

Here lies the body of Jim Lake,

Tread roftly all who pass;

He thought his foot was on the brake,
But it was on the gas.

—Jack Canuck.

A small boy who often goes riding in a
motor car, is a great believer in prayer.
The other day the car got stuck, and
Bobbie prayed, “Oh, Lord please help us
out: these is only a woman chauffeur
present.”—Capper’s.

“You must have been walking careless-
ly,” said the lady whose car had run down
a man. “I'm very careful. I’ve been
driving seven years.”—Man.  “That’s
nothing I've been walking for fifty-four
vears.”—Erie Dispatch.

“Have you a little fairy in your home?”

“No, but T have a little miss in my
engine.,” — Philadelphia Retail Public

Ledger.
JUST LIKE OUR BOSS

“What is that stuff you are going to
give my husband?” asked the agitated
wife.

“An anaesthetic,” replied the Doctor,
“after he has taken it he won't know
anything.”

“Then don’t give it to him” she ex-
claimed. “He don’t need it.”

IN THE GOOD OLD DAYS

The Policeman—*“Man, you can’t open
that door with a cigar.”

The Pickled One—“With a cigar? Gosh!
I must have smoked the key.”
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IT SOUNDS BETTER

Why do you object to the League of
Nations 1”

“On_ musical grounds. After singing
my “Country ’tis of Thee, all these years,
I don’t want the mental effort of chang-
ing to “Our Countries, *tis of Those.”—
Washington Star.

HEALTH HINT—DON'T ASK THE
EDITOR

Dear Editor: How can I tell when the
water is of the right temperature to
bathe baby? —Mrs. Eric Adams.

Ans. If the child turns red and
screams, it is too hot. If he turns blue
and shivers, it is too cold—Editor.

ON THE TIP OF THE TONGUE

Getting it in the neck is always an
amusing thing, provided it isn’t our neck.

Experience is a mighty good school, but
there are no vacations or holidays.

When a man discovers that he has no
balance in the bank he naturally feels
upset about it.

You can rob Peter to pay Paul, but that
doesn’t prevent him from borrowing it
back again.

A man derives almost as much pleasure
from keeping a secret as a woman does
telling one.

Some people are so constituted that if
they should be struck by a train of
thought they would sue for damages.

“It doesn’t make any difference whether
a woman marries for love or for money,”
observes the Cynical Bachelor, “she earns
every penny of it.”

“Put your best foot forward,” advised
the Wise Guy. “But don’t lose sight of
the fact that two feet are better than
one,” amended the Simple Mug.

Muggins—“I saw an old-fashioned melo-
drama last night in which only three of
the characters were left alive when the
curtain fell” Buggine—“Was the author
one of them?”

Henpeckke—“My wife and I spent the
weed-end with Mr. and Mrs. Gnaggs.”
Wigway—“Did they make you feel at
home.” Henpeckke—*“Sure they did. They
scrapped like the deuce all the time we
were there.” .

GETTING A LIGHT

“The Indians used to smoke a pipe of
peace.”

“They never could have remained peace-
ful if they had been compelled to depend
on these modern matches to light the
pipe.”—Washington Star.

The Lord will provide. Even with a
shortage of coal the prohibition amend-
ment would make lots of people hot.

In France some American negroes were
sitting beside the road, away behind the
battle lines, watching troops moving for-
ward to the front. These Negroes were
commenting on the names of the regi-
ments which marched by. (Many of the
regiments raised in England were named
for the counties in which they were re-
cruited, as “Kentish Rifles,” “Northum-
berland Lancers,” “Third Yorkshire Infan-
try,” and so forth.) As these British
troops marched by, one of the Negroes
took delight in calling out the name or
number of the regiment. Suddenly down
the road came a regiment of Highlanders
in kilts. The Negroes had never before
seen a “‘kiltie’ regiment,” and ome of
them cried: “My! My! Look dere, Sim,
what am dat. Dey is too big for women
and dey cain’t be men ’cause dey is wear-
ing skirts; what do you-all s’pose del is?”

“Why,” said Sam, “dey is dat Middlesex
regiment.”
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The Motor Car Industry in England

N the earlier stages of the history
Iof the English motor car in-

dustry there was a great deal of
prejudice against the English
make of cars solely by reason of
the great advantages which Ger-
many and France had gained by
foreing matters through propagan-
da and sales promotion work as
compared with the slow beginning
in England.

The first effective check which
was placed on their inroads into
the British industry or rather the
first change in matters was brought
about through the

By JOHN Y. DUNLOP

About that time Britain learned
to produce practically every requi-
site for a motor vehicle, then came
our labor troubles with the result,
that in self-defence and in justice

to our patrons, we were compelled

to again send abroad for many
parts, which labor troubles not only
made scarce, but too expensive.
Most of the countries are well
aware of the disasterous effect the
moulders’ strike all over England
had on the British production pro-
gram, and to the disappointment
which it caused to the prospective

in connection with cylinder cast-
ing. Due, I understand to the pro-
longation of the moulders’ strike,
which has lead to the diversion of
skilled labor to other countries. It
is not so much that there is diffi-
culty in getting eylinders, as in the
fact that those which have been
supplied are largely defective and
consequently have to be rejected.
These conditions are having a tell-
ing effect on the output of cars, be-
cause in some of these home-made
castings, the defects are so difficult.
to discern that it is only after the

engine has been

success of the
Hapier Car in
winning the Gor-
don Bennett In-
ternational Race
in 1902.

From that time
on it was possible
to slowly, but
surely convince
the motor users of

analyzed in this article.

The English view of the motor industry in their country is clearly
It was written by an Englishman who is
thoroughly familiar with the conditions in his country. His obser-
vations should be of interest to all who are connected with the
automotive industry, and particularly those calamity howlers who
would have us believe that the industry in this country has all gone
to smash. The industry over there is beset with the same pitfalls
and troubles that it is here—only worse.
bad off as we think we are.—The Editor.

We aren’t really as

built and placed
in operation that
the trouble really
developes. Much
of this is no doubt
due to the replace-
ment of skilled
labor by men less
familiar with the
work.

No doubt other

England that Bri-

tain had rendered a satisfactory
account of itself in this branch of
engineering, as well as others.

" The British cars of those days
were not really home made cars so
to speak, as we found them in the
pre-war days. One of the best
known makes of British motors
were equipped with a German make
of crankshaft, while a number of
other makes of British cars had
engine castings and forgings made
in the Scandinavian countries.

Of course, the general trend of
those days was eventually towards
an entirely home-made car, with
the exception perhaps that some
makers had to go abroad for their
springs. The French excelled par-
ticularly in that line, as they had
gone more carefully into the prob-
lem of selecting suitable steel long
before Britain had given serious
thought to the matter. :

In this way we entered the war
dependent on the German magneto
and other Bosche products; but the
campaign made us all realize the
importance of being able to depend
on our own resources, with the re-
sult that we learned a great deal
in eommercial and quantity produc-

tion, and also of selecting precisely .

the right material for manufactur-
ing the various parts.

vehicle owners, while on the other
hand little attention was given by
these people to the financial and
managerial difficulties, which had
to be overcome. These conditions
were further aggravated by the
scarcity of raw materials and many
firms were able to continue opera-
tions only through the rapid
establishment of works in Belgium,
by British capital. These plants
produced the necessary castings.
The effect of this condition was
twofold, while it helped out the
British manufacturer, it also
enabled Belgium to resume its in-

dustrial activities more rapidly and -

more profitably than would other-
wise have been possible, and at the
same time, we were given castings
of better quality and at a lower
price than could have been pro-
duced in our own country. The
result of this attitude of British
labor, which compelled our manu-
facturers to acquire a controlling

interest in works abroad, is that -

now a large amount of our own
castings are coming from these
countries, and I suppose will con-
tinue to come instead of being
made in our own country. .

. Moreover; today there is every
indication that trouble is brewing
in certain branches of the industry

countries have
much the same trouble, but some
of them seem to get over them more
easily than we do. The whole
question looks to me as though
these conditions have been brought
about, because skilled labor was
not renumerated to the extent it
should have been. There is no
reason why, if a man is a specialist
in certain productions and opera-
tions, and can produce work which
is highly profitable to his employer
why he should not be paid accord-
ingly and proportionately to his.
ability.

Unfortunately, British labor is:
directly opposed to such procedure.
The labor unions will not allow this
excess amount of labor (as they
call it) to be done by any of their
members, with the result that there
is a great need of increased produc-
tion, and final output suffers along
all lines.

Many English builders of motor
vehicles are now not nearly as par-
ticular as heretofore in demanding
that every part of the British car
should be made in their own coun-
try. Their time is occupied largely
in finding a place where that par-
ticular part of the mechanism,
which they cannot produce profit-
ably, can be made at a price to
enable its use.
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In this way, some of the British
cars are having all, or nearly all
of the principal parts of the rear
axles supplied directly from Amer-
ican factories. British builders
realize that they are better sup-
plied there than we are in our own
workshops. The British buyer is
satisfied that he gets a better and
cheaper job, and the English en-
gineer is confident that the job will
be made precisely to his specifica-
tion. All this goes to show that
many British cars are either more
or less American cars in a certain
sense, and in many cases complete
unit assemblies, such as transmis-
sions and rear axles rest in British
chassis. We must be consoled of
course, by the thought that it is
going to take us a long time before
we can expect to be abreast of the
Americans, either as automobile
users or motor builders. In Britain
at the present time, only one person
in 180 owns a motor vehicle, and
for economic reasons there doesn’t
seem to be any hope that that pro-
portion will be materially changed
for some time to come.

At the present time in spite of
labor troubles, the supply of cars is
rapidly catching up with the de-
mand, and it is possible in many
cases to make immediate purchase
from agents, because the lessened
demand has offset the shrink in pro-
duction.

Of course the supply has a long
way to go before it will reach the
saturation point, and probably as
these conditions more nearly ap-
proach normal, it will be the im-
porters who will first be able to ap-
preciate the change. The demand
for vehicles might be greatly in-
creased in England now, even in
the face of such adverse conditions,
but the price of fuel makes their
operation for pleasure purposes al-
most prohibitive. Today, the price
of even second quality petrol (gaso-
line) is over 96¢ per gallon.

Even by making liberal allow-
ances for the increased cost of pro-
duction, raises in freight rates, and
the decline in the value of money,
the English motorist is confronted
with a raise of 750% in the price
of fuel within the last few years.

Oil prices in England have long

left the lower slopes of economic
value, and have risen to the dizzy
heights of scarcity demands, and
there seems to be no summit to
reached, save that fixed by competi-
tors of other fuels.

After the eternal order of things

THE AMERICAN BLACKSMITH

the burden of course, falls on the
ultimate consumer. The commer-
cial vehicle owner has to pass on
to his hire any increased operating
expense whether it be an increase
in driver’s wages, a reduction in
working hours or an increase in
the cost of fuel.

Just what effect this is going to

have on the motor car industry is
indeed speculative, and these diffi-

culties it might be added have

arisen at a most inopportune time,
particularly for the commercial ve-
hicle industry, as we were just
recovering from a slump. The
raising of the railway rates had
diverted considerable of the short-
haul loads from the railroads to
the motor truck, but the increased
cost of truck haulage has again
diverted a great deal of this traffic
back to the railroads. The only
remedy we see in this connection
is home-produced fuel, but when
,the English oil fields will be devel-
oped to such an extent is indeed a
remote, difficult question to
answer.

TRACTOR PRODUCTION IN THE
UNITED STATES

In an investigation made by the
Bureau of Public Roads, United
‘States Department of Agriculture,
of the production of tractors in the
United States during 1919, reports
from 80 manufacturers show that
they manufactured a total of 164,-
590 tractors during the year.

The reports also gave the num-
ber sold in the United States and
for export, and the number on
hand, in transit, in branch houses,
and in the hands of dealers unsold
on December 31, 1919. Five of these
manufacturers built only tractors
of six-belt horsepower and less. In
all, reports were received from 156
companies but only 80 had manu-
factured machines during the year.
It is believed that the total num-
ber of machines manufactured by
these 80 firms represents at least
95 per cent of the total tractor
production in the country during
the year. The number of tractors
of different sizes built by these com-
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panies during the year 1919 is as
follows:

Makers’ rating Number of
belt horsepower tractors built
6andless ............... 3,760
9,10,and 12 ............ 1,991
16and 18 ............... 22,012
200and 22 ............... 94,653
24,25 and 26 ........... 15,546
27, 28, 30, and 32........ 17,597
35 and 36 .............. 2,453
40, 45, and 50............ 1,954
60 and over ............. 1,624
Not given .............. 3,000

164,590

THE CLASSIFICATION OF

STEEL

The varieties of steel and iron may
be classified in four different ways:
(1) by the presence or absence of
slag; (2) by carbon content; (3)
as carbon or alloy steels; (4) by
the method of manufacture. In
the carbon variety there are three
classes: (1) soft or low carbon steel
and wrought iron (for soft steel
contains no slag while wrought iron
does) with less than .3 per cent. of
carbon. Both are soft, ductile and
have little hardening properties,
but are stronger than ecast iron;
(2) medium and high carbon, or
half-hard and hard steels, contain-
ing 0.3 to 2 per cent. of carbon;
harder, less ductile and stronger
than low carbon steels, and with
marked hardening power; (3) cast
iron, containing more than 2 per
cent. carbon, weaker and less duc-
tile than the two former eclasses,
with part of the carbon present as
graphite.

The uses of the varieties are,
roughly, as follows: Low carbon or

mild steel, .0.5 to .3 per cent. car- -

Used for wire, sheets, boiler
ship-plates and structural
Medium carbon steel, .3 to .8

bon.
and

steel.
carbon.
tires, rails, ete. Requires harden-
ing and tempering, and is used for
spring work to a certain extent.
High ecarbon steel, unhardened,
contains from .8 to 2.0 per cent.
carbon. Can be hardened or tem-
pered. Used for springs and cut
ting tools.

The following is a summary of the reports received from the manu-
facturers for the years 1916 to 1919 inclusive:

1916 1917 1918 1919
Number manufactured 29,670 62,742 132,697 164,590
Number sold in the U. S. 27,188 49,504 96,470 136,162
Number sold for export . 14,854 36,351 19,693
Number on hand Deec. 31. ces 15,525 15,401 27,740

Used for axles, shafting,




e TR O FE W e R - YWt e

e ¥ T T T

JANUARY, 19821

AUTO AND TRACTOR SHOP

101



102

is indeed a rather annoying

job, especially when one is
not equipped with special tools for
the purpose. The hundred and
one kind of special devices, as well
as an arbor press, are not always
at hand. It is the absence of the
right kind of facilities which has
made the removal of bushings
about as popular a mental irritant
as fitting stove pipes. We have all
had the opportunity of seeing some
of our friends in the shop strug-
gling over a stubborn bushing, try-
ing to get it out by the old fashion-
ed punch-hammer and profanity
method. After the atmosphere clear-
ed up sufficiently so that the blue
haze could be penetrated by the
curious gaze of a more composed
person, it was an amusing sight
after all. Tools strewn around the
floor, fingers skinned and a de-
lightful saw edge on the mechanic’s
disposition. You’ve done it—so
have I—puffed and sweated over
a stubborn bushing, then after we
had damaged the part more per-
haps than the bushing, and were
on the verge of throwing the
whole thing away, fate seemed to
intervene, and to our relief the
part came out.

It is merely another case of mis-
applied energy. There are a num-
ber of half nelson’s, so to speak, to
which old man bushing simply can
vesist. Both shoulders and one hip
are on the mat in less time than

THE removal of a tight bushing

THE AMERICAN BLACKSMITH )

it takes to tell about it. To be
sure these little hints, which are
enumerated herewith are not
recommended as being paramount
to specially designed tools for the
purpose; but they will do the trick
nevertheless, and do it in a way
which leaves one in a much more
companionable frame of mind.
Perhaps the worst offender of
the entire group is our old enemy

—
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FIGURE 1. PRESSING THE WRIST PIN
BUSHING OUT OF THE PISTON
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diameter slightly larger than the
outside diameter of the bushing to
be removed, is filed concave, so
that it will rest steadily against
the outside of the piston. Another
bushing slightly smaller in diameter
than the wrist pin bushing is placed
against the opposite end of the
bushing to be removed. Washers
are placed over the ends of both of
these bushings. Then by means of
a bolt, the two bushings are drawn
together, and in so doing the wrist
pin bushing is forced out. The
whole arrangement is clearly shown
in the drawing. It will be observed
that where this method is used. the
bushing may be removed without
practically any danger of damaged
to the piston or injury to the
bushing.

In replacing the bushing, the
operation is reversed, that is, the
bushing is drawn into place by
means of the bolt. Figure 2 shows
the general arrangement. The
same bushing which was used on
the outside of the piston in with-
drawing the bushing, is again
placed in the same position. The
new bushing is entered from the
inside of the piston. In most cases
there is ample clearance between
the bosses to accommodate the new
bushing. In those cases where it
is found impractical to enter the
bushing from the inside, a heavy
washer may be placed against the

ARiL ViU MUOLLALE,

_ inside of the boss, and then by en-

tering the bushing from the out-
side, it may be drawn in against
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the washer. The same is true in
drawing bushings where the dis-
tance between the bosses does not
permit the use of a bushing to push
the wrist pin bushing out. Then a
heavy washer may be used against
the end of the bushing to be re-
moved and then it may be pulled
out in the customary manner. Such
an arrangement is shown in figure
4 where the manner of removing
a cam shaft bushing is shown.
‘Wherever space permits, it is better
to use the bushing instead of the
.washer as there is less likelihood of
mutilating the part holding the
bushing when the latter is drawn
out. :

‘Wrist pin bushings which are
located in the connecting rod in-
stead of the piston are much more
easily handled, as there is less like-
lihood of damaging the connecting
rod than there is of the piston, how-
ever, these conditions do not war-
rant the use of the strong arm, cold
chisel and hammer methods. The
bushings can be much more satis-
factorily removed by utilizing
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work might be tolerated, but it
should not be encouraged. Where-
ever possible, bushings, that show
signs of having worn so that they
loosely fit their shaft, should be re-
placed with new ones, and then
reamed accurately to size.

It might be slightly irrelevant
while discussing the removal of
bushings to branch off and speak
of reaming them; but this little
suggestion fits in so nicely that it
should not be overlooked. In ream-
ing the bushing, after it has been
replaced, a straight flute reamer
should not be used, if possible to

avoid it; especially on wrist pin:

bushings, because it is virtually
impossible to ream a perfectly
round hole with a straight flute
reamer. An inspection of the ream-
ed hole after the use of such a
reamer, will disclose, if the pin is
blued, that the hole has a number
of high ridges running through its
entire length. Much better re-
sults can be obtained where spiral
reamers are used for this purpose.

Another difficult bushing to re-

CONNECTING ROD

FIGURE 3. USING THE VISE TO PRESS THE WRIST PIN BUSHING OUT OF THE
CONNECTING ROD

the jaws of the vise. Figure 3
shows so plainly how it is done,
that a detailed explanation seems
unnecessary. The bushing is re-
placed in about the same manner.
The only difference being that it is
squeezed in by the pressure of the
jaws instead of being pressed out.

Some mechanics in order to cor-
rect slight wear in wrist pin bush-
ings withdraw them, tin the entire
outside surface and then press
them back into place. The in-
creased size of the outside diameter,
‘causes it to shrink to a certain ex-
tent when it is again pressed into
place. The advisability of such
procedures are highly questionable,
since the bushing is merely shrunk
at or near the edges. These high
spots soon wear down and then
there is as much play in the bush-
ing as before the repair was at-
tempted. In emergencies such

move is on those motors having
bronze cam shaft bushings. The
crank case being aluminum, and in-
variably the bushing is most inac-
cessibly located. It is a mean task

" to drive it out, and further more

an attempt to do so usually results

FIGURE 4. WITHDRAWING A CAM
SHAFT BUSHING
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FIGURE 2. PRESSING THE NEW
WRIST PIN BUSHING INTO THE
PISTON

in the tool slipping off of the end
of the bushing and badly mutilat-
ing the soft aluminum case. Figure
4 shows how it can be done very
casily. The principle involved is
identical with that used in remov-
ing the wrist pin bushings, except
that the large bushing at the out-
side is square at the edge instead
of being concave. The new bush-
ing is replaced in about the same
manner as the other one was re-
moved, that is, the only difference
is that the operation is reversed.
Bushings in the spindle body
are often quite a problem to re-
move. Being arranged end to end,
and setting as they do either in a
complete or partial recess; it. is
not only impossible to get behind
them and draw them out, but it is
equally difficult to use a pnnch
from the opposite end. Using a
cold chisel under the shoulder or
flange of the bushing as a rule only
results in breaking off the flange
and leaving the bushing still firm-
ly imbedded in the body. Figure 5
shows a kink which greatly facili-
tates their removal, and where it
is used little difficulty is experienc-

ed.

A hack saw blade is shoved
through the hole in the bushing.
It is then connected to the frame.
The bushings are cut through to
the spindle body. After this is
done, it will be found that they can
be very easily removed, either by
driving against the edge of the

