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Horseshoers:

You Can
Sell |

| Prest-0-Grip
Anti-Skid Cha

ANY horseshoers are making more money in selling automotive equipment and accessories than in
shoeing horses. Everybody knows that the use of motor trucks is growing—that motor trucks are
displacing horses—but many horseshoers do not yet fully realize how phenomenal this growth is and

to what an extent it is going to cut into their horseshoeing business unless they plan immediately to do busi-

ness with truck owners as well as horse owners.
7 ,/G \/ 1 :f ) 1’ - ‘,:‘, TR k0
Anti-Skid Chains for Solid Tires

offer you a splendid opportunity to make money out of these changing conditions. FEvery motor truck needs an anti-skid device, and
Prest-O-Grips are the leaders in the anti-skid field. They perform the double function of preventing skidding on a slippery surface
and giving the tractive power necessary to enable the truck to pull through the deepest mud and snow.

WE HAVE ISSUED A NEW AND ATTRACTIVE BOOKLET ON PREST-O-GRIPS. Get this booklet and study the
selling-possibilities of anti-skid dev.ces. It will interest you. It will also prove an efficient sales-maker to give ta pros-

vects. A supply sent on request.

There Will Always be a Demand for ROWE CALKS—of Course

Horses are not going to disappear entirely—not yet awhile. And Rowe Calks will he sold evervwhere there’s a horse owner who
seeks a good job of sharp-shoeing and wherever there's a horseshoer who wants to give it to hln;.

Rowe Drive Calks Rowe Ring Point “Golden” Rustless Calks

When you put in a set of drive calks you want to be satisfied Rowe Ring-Points have revolutionized the screw «a'k bhusiness.
that they are going to wear and The horseshoer who uses these
stay sharp. You can always have calks is not likely to go back
that satisfaction if you sell Rowe to wire pin_calks. The hard
Drive Calks. We've given much center of Ring Points can-
study to hardening and heat-treat- not hecome detached from the
m‘g steel txamd t\;‘le've put ;hu: knowlé soft outside and fall out. This
edge into e manufacture o : i
Rowe Calks. They represent the l.mrd center remains intact and
most advanced scientific ideas in 1¢ Stays sharp as long as the
calk-making today. culks are in the shoe.

_'I‘he Rowe ‘‘Fair-Deal’’ Policy is known to horseshoers generally.
We sell Rowe Calks through Blacksmiths’ Supply Houses only—not to
retail stores, catalogue houses nor consumers.

[he Rowe Calk & Chain Company
Plantsvyilie, Conn.
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THE BIG “DRIVES”
Fourth Liberty Loan, Sept. 28 to
Oct. 19.
Y. M. C. A. Campaign begins
November 11.

Red Cross Roll Call Campaign,
December 16.

If you were a soldier in the trenches,
hearing the news from home only once in
a great while you would wonder whether
the folks back home were thinking of you
and what part they were doing to see the
war through to a speedy and victorious
end.

When you buy a Liberty Bond the faith
that the boys “over there” have in you
to do your part is kept. The money that
you loan to your country keeps our boys
well fed and comfortably clothed, pro-
vides them with arms an ammunition
and the means for transporting them over-
seas. Every dollar you loan to your
country is a fighting dollar—If you can’t
fight yourself, let your money fight for
you.

Your son, your brother, perhaps your-
self, who knows, comes plodding along,
burdened down with equipment, covered
with mud and head down against a driving
rain, dog tired, cold and hungry. He is
making his comfortless way toward a
light he sees in the distance. At length

he reaches his haven, a place of bright
light, cheerful warmth, a hot and soul
comforting drink, this is the Y. M. C. A.
hut at the sign of the Red Triangle.

Give liberally to the Y. M. C. A. that
it may continue its glorious work in pro-
viding rest and recreation for our boys.
The Y. M. C. A. is not a glorified Sunday
school. It is non sectarian and Jew and
Gentile, Catholic and Protestant, black
and white share alike the blessings and
advantages of this splendid organization.

A battle is on somewhere along the 360
miles of battle line from the Channel to
Switzerland and broken and bleeding men
are borne or come painfully limping to the
Red Cross dugout to receive the speedy
and careful medical attention that as-
suages their physical agony or that will
brighten the flickering spark of life in
some quiet, palefaced, blood bathed
soldier that he may be preserved to bis
country and his friends. This is the Red
Cross.

Hundreds of men and women are daily
risking their lives and no mention of
them is given in the official casualty lisxts
of the army. The splendid medical atten-
tion and sympathetic care that our
wounded receive in Europe is due more
than anything else to the splendid and
untiring efforts of the Red Cross and its
hundreds of devoted workers here and
abroad.

The dollar that you give to become a
member of the American Red Cross for a
year will give you the assurance that you
are helping to preserve someone’s son or
brother, if not your own. More than this,
see that every member of your family be-
comes a member of the Red Cross when
the time comes.

Giving to the Y. M. C. A. and the Red
Cross is not a charity—it is a service that
you owe to yourself and your fellow man

“He that giveth unto the least of these,
my children, hath given unto me.”
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DON'T GIVE MONEY TO AGENTS

The American Blacksmith, Auto &
Tractor Shop DOES NOT employ sub-
cription agents. Any person rep-
resenting himself as such is an im-
postor and should be so dealt with.
Notify us immediately it anyone
claiming to represent this journal
calls upon you.
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A Few Facts About Cone Clutches

WO kinds of clutches have
been adopted as standard by
American automobile build-

ers; disk or plate clutches and cone
clutches and it is with this latter
style that this article has to do as
a proper understanding of this
widely used style of clutch and its

J. L. HAKY

On the underside of the cone are
five or six plunger studs having
large, flat heads about the size of a
25 cent piece. The heads of these
studs are between the clutch fac-
ing and the cone and springs serve
to press these plunger studs out-
ward and the heads of these serve

Koop Stad Nuts Tight

Clutch Rollers

Clutch and its operation

cuare is of considerable value to the
repairman.

Comparatively few automobiles
are equipped with plate clutches,
thus practically all cars with the
exception of the Ford and Metz are
provided with cone clutches.
Overland, Oakland, Buick and
a large number of other makes
of cars are thus built with cone
clutches and while most of the
clutches of this style used on
different cars vary in detail the
principle is the same and the
clutch equipment of the Overland
car be considered as a typical ex-
ample and it is this clutch that the
writer has in mind and is used in
the illustrations.

There are two styles of clutch
cones, either of cast alumivum or
of pressed sheet metal. The clutch
usually has a leather facing on its
outside circumference and occasion-
ally other materials such as asbestos
fabric may be used but in general
a leather clutch facing is the
standard.

to raise the leather slightly in
places. These are provided to give
a more gradual and smoother en-
gagement of the clutch. It will not
be- found necessary to bother very
much with these studs. However if
it is necessary to loosen or tighten
them up this can easily be done by
screwing up the
castle nuts that
hold them in place.

The removal and
replacement of the
three rather pow-
erful main clutch
springs is best
accomplished by
means of two levers
and a piece of stout
wire as shown in
the illustration.

A loose or slip-
ping clutch may be
tightened by screw-
ing the three ad-
justing nuts down
on their studs and

care must be taken to tighten
one nut just as much as another.

If the cluteh is too tight, it will
drag and burn the leather. It should
be just tight enough to hold under
the heaviest load and yet release
fully and gradually.

On some part of the frame back
of the clutch is a clutch stop or
clutch brake and this is designed
to bring the rotation of the clutch
to a quick stop upon disengage-
ment. This stop is usually adjust-
able within limits of about an inch,
forward and backward, and is
fastened in place with two bolts.

Occasionally through someone’s
poor work the edge of the clutch
gets battered up and when it is dis-
engaged and drawn back against
the clutch stop considerable noise
is caused. THis can be remedied by
holding a coarse rasp against the
edge of the cone while it is run-
ning.

Occasionally after cousiderable
running, the eclutch begins to
‘‘grab’’ and this is usually due to
drying out or hardening of the
leather facing. A dressing of the
facing with neatsfoot or castor oil
to soften up the leather will re-
store its easy and full engagement.
The clutch may also grab because
the rivets holding the facing onto
the cone have come flush through
the wearing down of the leather.
Renewal of the rivets is a remedy
in this case. These can be cut off
from the back of the cone with a

Clutch—disengaged
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cold chisel and the rivet forced out
by a punch. Occasionally the rivets
may be sunk by using a center
punch and driving the rivets in a
trifle deeper.

Should the car pick up speed only
slowly it is a sign that the cluten
is slipping and should be tightened
up as already mentioned, but not
Lefore it has been determined what
is causing the slipping. There are
several reasons for this; the clutch
facing may be greasy, a little
Fuller’s earth thrown on the clutch
facing will absorb the grease, or
oil or it may be removed with a rag
soaked in kerosene.

The clutch lining may be burned
or worn down because the clutch
has been allowed to slip too much
in starting or speed changing. In
this case a little neatsfoot or castor
oil will set things right.

In no case permit lubricating oil
to eome into contact with the clutch
surfaces. Do not attempt to make
a slipping clutch hold by throwing
sand into it, nor engage the clutch
too quickly, trying to make it hold.
Sand will destroy the pitch of the
flywheel as well as the -clutch
leather and sudden engagement is
apt to result in breakage of either
the drive shaft or the universal
joint.

Keep the clutch rollers and the
universal joint well supplied with
grease. When dry there is a ten-
dency by these parts to make more
or less noise and a dose of grease
is the best cure.

There is an oil hole that leads
down to the ball thrust bearing that
is not shown in any of the illustra-
tions but which may be easily
reached with the oil can through
the spokes of the clutch. Lubricate
occasionally.

In cases where the rollers that

—_—3

Exaggerated view of clutch engaged and dis- 16 inches

engaged

shift the clutch bind through lack
of lubrication or other causes prob-

Removing clutch spring

ably the best remedy would be to
replace them and te do this the
whole clutch shifter yoke will have
to be removed. It might be added
that these rollers are placed in the
shifter yoke with an arbor press at
the factory and should be removed,
if possible by the same means as it
is possible that in endeavoring to
drive them out that the yoke will
be bent.

After all, the cone clutch is the
simplest form of clutch and has the
fewest number of parts to break
and get out of order and they are
generally easier to repair and get
at than the dise or plate clutches
and their serviceability and free-
dom from trouble is evidenced by
the widespread use of the cone
cluteh in preference to other types.

HARDENING CLAMP FOR
PLOW LAYS

The accompanying illustration
shows a clamp that is a highly
useful device when hardening plow

lays to prevent
warping when put
into the water.
Many smiths have
difficulty in pre-
venting this warp-
ing and the meth-
od in most general
use is to bolt a
piece of heavy tire
to the back of the
lay.

The construction
of the clamp is
made quite clear
from the drawing
and is built of two
pieces of angle
steel about 14 by
1 inch and about

long.
The ‘“U’’ shape of
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145 by 2 inch soft steel is viveted to
the angle pieces and the hole in the
bottom is threaded to fit the screw
or handle as shown. Leave about
14 inch opening between the two
angles so that it can be slipped on
the lay.

The handle is made of %3 inch
round stock and has a collar weld-
ed to it that presses against the top
and threaded to fit the *‘U’’.

The clamp is applied in a line
with the bolt holes.

Now, about heating the lay; Put
the lay in the fire until it comes to
a red heat and so that too much air
does not reach it. Keep the top of
the lay up in the fire and if the
fire is not a large one keep the lay
moving back and forth to get 3

r

|
-
3 .

A CLEVER IDEA IN CLAMPS

FOR PLOW WORK THAT PRE-

VENTS WARPING OF THE
WORK IN COOLING

uniform heat and keep coal on top
of the lay. When the lay is hot,
remove and place the clamp, screw-
ing it down tightly. See that the
lay is straight before applying the
clamp and then cool off.

Robert Johnson, Nebraska.

SPRING CLIP REPAIR

Spring clips, especially in rough
country, frequently give trouble by
breaking and an effective repair can
be made without difficulty in the
manner shown in the illustration,
which consists of
an overspring
piece with a hole
at each end, and
two bolts of the
proper size fitted
through the
holes. When this
is fastened over
the spring in place of the rigid one-
piece elip, it forms a flexible spring
clip which will withstand almost any
strain.

OBSCURE TROUBLE

A persistent, irregular firing in
the Ford has been found to be
caused by the current jumping
from the connections which project
into the wood dash under the hood.
Thick, hard rubber will frequently
remedy this trouble.

a a
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Ignition Timing and Valve Setting

VERMONT WELLS

The instructions for setting the
timer on the Saxon Six Cylinder
cars follow,—Crank motor until
No. 1 eylinder has passed its up-
permost position on the compres-
sion stroke one inch on the fly-
wheel. This position can be located
by the dead center mark (D.C.) on
the flywheel. Move to position one
inch past the flywheel pointer. No.
1 post on timer cap must now be in
position to mt}ke contact with the

FLYWHEEL MARKINGS ON
CADILLAC AUTOMOBILES

wiper. Rotate body of timer until
contact breaker opens. Contact
timer to spark control lever.
ways set ignition with spark control
lever in full retarded position. The
firing order is 1-5-3-6-2-4.

To time the ignition on the Chev-
rolet, Model ‘‘I.A’’ cars, proceed
as follows,—Loosen the two clamp-
ing bolts through the split collar on
the generator housing and lift off
the entire”assembly. Remove the
distributor cover and distributor
drm, then with the special wrench,
remove the lock nut holding the
igniter cam to the shaft, slip the
hooked end of the wrench under
the cam and pry it loose from the
shaft. Insert the starting ecrank
and turn until the intake valve on
No. 1 cylinder begins to open, re-
move the spark plug on that
eylinder and insert a rod or piece of
wire and continue to turn the motor
until the piston has gone down and
returned to its highest position.
The piston is now on the top dead
- center of the compression stroke.
This is also called the firing stroke.
Now turn the cam on the igniter
so that the driving pin assumes the
position right opposite the place
where the lever with the point be-
gins hinges. now . turn the cam to

AL

the left until the points just begin
to break. Now the lock nut can be
slipped on the shaft and tightened
on the shaft. Be very sure that the
distributor is not moved. The dis-
tributor arm and cap may now be
put in place and the car is ready
for operation. The order of firing
ig 1-2-4-3, and the No. 1 wire is the
one that is above the sloi on the
edge of the distributor. The
igniter rotates clock wise or to the
right, so you will see that after No.
1 wire comes No. 2, then No. 4, and

, No. 3.

The firing order of the Chalmers
‘‘Six-30’’, is 1-4-2-6-3-5, and in
timing the piston in No. 1 eylinder
should be at the top dead center,
then the timer should be turned
backwards until the interrupter
points just separate. All upper
dead centers are marked on rim of
flywheel, thus—U.C.1&6, U.C.4&3,
or U.C.2&5.

In timing the spark on the Dodge
Brothers car,open all of the priming
cups and turn the engine until the
compression stroke begins in

. eylinder No. 1, you can tell when

this is right by holding the thumb
over the priming cup, and seeing
that both valves vemain closed at
the top of the stroke. Continue to
turn the motor over slowly until
No. 1 piston has passed the top of
the stroke about 5 degrees, which
is about 5-8 of an inch past the
dead center measured on the fly-
wheel. This position can be found
by turning the motor over with the
crank until the exhaust valve is
just closed in No. 4 cylinder. Take
off the distributor head and rotor
and loosen the breaker cam adjust-
ing screw on the top of the vertical
shaft. Now set the breaker cam in
such a position that the rotor but-
ton will come under the position of
No. 1 eylinder high tension term-
inal in the distributor head when
it is replaced on the breaker cam,
and so that the timing contacts are
just starting to open with the spark
lever in the fully retarded position.
Set the breaker cam carefully so
that when the slack in the distrib-
utor gears is rocked forward, the
timing contacts will open and when
the slack is rocked back these con-
tacts will close.

To time the ignition on a 1918
Maxwell proeeed as follows,—Turn
the motor with the erank until the
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No. 1 piston is 1-32 of an inch past
top dead center or 1 1-4 inch past
on the fiywheel, this will be on the
compression or firing stroke. Talke
the distributor cover off and turn
the timer coupling shaft until the
distributor arm is opposite No. 1
segment in the distributor cover.
The front right terminal on the dis-
tributor cover is No. 1. Turn the
timer coupling shaft to right or left
until coupling pin is in position to
engage in drive shaft coupling
notch. While the timer is in this
position couple it to the engine,
bolt to the bracket and connect the
terminals in the proper firing order
of the engine, from left to right or
clock wise, 1-3-4-2.

The firing order of the Chandler
Light Weight Six is 1-5-3-6-2-4, and
the exhaust valves are timed to
close 1 5-8 inches past dead center
on the suction stroke. The inlet
valves open 1 7-8 inches past dead
center on the same stroke. To find
the top dead center, remove the
pipe plug in the top of the flywheel
housing under the upper floor
board, then turn the flywheel uatil
the mark on the flywheel comes op-
posite the marks on the case. When
the marks are opposite one another
No. 1 piston is at top dead center.
To time the magneto, turn the
motor until the No. 1 piston is at
the top dead center on the compres-
sion stroke, then remove the oblong
plate between the two poles of the

CAM GEAR MARKINGS ON
CADILLAC. ARROW AND O ON

GEAR “A” SHOULD BE AS -

. SHOWN TOOTH MARKED O ON. ..
.. GEAR “A” MUST BE IN LINE
-WITH THE TWO0O TEETH
MARKED 0 ON GEAR “B" -

magneto, exposing the magneto
armature, if it is properly -timed,
the armature will be half open.
Should you need to change the
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position of the armature loosen the
lock nut which holds the magneto
coupling, then loosen the magneto
coupling by striking it a sharp
quick blow. Now the magneto
shaft may be turned, by turning
the distributor at the rear of the
magneto, after which tighten the
coupling.

To time the ignition on a Chev-
rolet ‘‘Four-Ninety’’, proceed the
same as on the ‘‘Six’’. The order
of firing is 1-2-4-3.

To time the ignition on a Saxon
four cyclinder you do the same as
on the Saxon Six and the firing
order is 1-3-4-2.

To time the ignition on a Cole
8. proceed as follows,—Have the
spark lever fully

move the distributor cover, leaving
the wires in place, lift off the re-
volving segment and loosen the nut
which holds the cam on the tapered
shaft. Pry the cam from its seat
on the shaft, with the tool furnish-
ed, turn the cam to the left until it
reaches a position, that when the
parts are all in place the edge of
the revolving segment will come
directly under No. 1 distributor
segment. Now continue turning
until the breaker points are in the
act of coming apart. Tighten the
lock nut and replace the revolving
segment and distributor cover.

To time the ignition on a Cadillac
Eight proceed as follows,—Place
the spark lever at the extreme left
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when a point on the flywheel is one
and twenty-one thirty-seconds
inches in advance of the center
line for No. 1 cylinder is directly

- under the pointer attached to the

crank case of the engine. This
point is marked for each cylinder
on the flywheel by these letters, IG-
A. If the spark occurs before this,
turn the cam in a counter clock-
wise direction to correct this
adjustment.

The firing order for the 1917
Locomobile cars is, 1-5-3-6-2-4. The
magneto is set so that with the
spark. fully advanced the spark
oceurs while the piston is still 1-4
inch from the top of the cylinder
on the ‘48"’ and 3-16 of an inch

on the ‘38"

advanced on the
steering  wheel,
turn the engine

Notables On Vacation

The battery
breaker is set so
to give the spark

until No. 1 eylin-
der on the right
side is within
one and one-half
inches of top
dead center on
the compression
stroke.  Loosen
the timing ad-
justment screw
in the center of
the breaker cam
and turn the
breaker cam so
that the rotor,
when it is in
place, will be
under No. 1 high
tension terminal
in the distribu-
tor head, when it
is in its place. The cylinders are
numbered 1-2-3-4 on the right side
and 5-6-7-8 on the left side, this will
bring No. 5 as the front cylinder
on the left side. The order of fir-
ing is 1-8, 3-6, 4-5, 2-7.

The following instructions for
timing the spark will apply to the
Studebaker Light Four, Light Six
the Big Six, 1918 series-19.

First open the pet cocks on top
of the cylinders and crank the
motor with the hand ecrank until
the piston in No. 1 eylinder has
begun its compression stroke, this
can be detected by holding the
thumb over the pet cock. The up-
per dead center is indicated by the
mark, UP-D-C-1 on the flywheel,
before this mark comes in sight you
will see a line marked AD-SP this
means advance spark position.
‘When this line reaches the pointer,
stop turning the motor and place
the spark lever at full advance
position on the steering wheel. Re-

Reading from left to right; E. N. Hurley, Chairman United States Shipping Board;
John Burroughs, America’s venerable naturalist and author; Thomas A. Edison, the all
’round wizard of invention; Henry Ford, the wizard of industry; H. S. Firestone, tire
manufacturer; Prof. R. L. DeLoach, Chicago’® prominent educator.

The party gathered at Pittsburgh recently and went on a touring camping trip,
roughing it for two weeks among the mountains and valleys of Tennessee, West
Virginia, Virginia and the Carolinas.

of the sector, open the pet cocks
and turn the motor with the hand
crank until the piston in the No. 1
cylinder is on the firing center. No.
1 cylinder is the one nearest the
radiator in the left hand block of
cylinders. Now remove the dis-
tributor head and rotor, loosen the
lock screw enough so that the cam
can be turned by hand after the
rotor is in place, now turn the
rotor until the distributor brush in
the rotor is directly under the
terminal marked No. 1 on the dis-
tribute cover. Replace the distrib-
utor cover and move the spark
lever to the right of the sector.
Switeh on the ignition and hold the
high tension wire to the spark plug
in No. 1 cylinder about one-eighth
of an inch away from the cylinder
casting and turn the engine slowly
by hand. Stop as soon as a spark
jumps between the wire and the
casting. When the cam is in the
proper place the spark will happen

a little later then
the magneto so
that when the
spark control
lever is set at
full retard the
battery spark
will happen after
the piston has
started down,
this is so that it
will be safe for
hand ecranking.
If one has to re-
set the magneto,
turn the flywheel
so that the piston
in No. 1 eylinder
is 3-16 of an inch
ahead of the top
dead center for
the ““38"" and 1-4 of an inch ahead
of the top dead center for the
‘“48”’) this is on the compression
stroke. The magneto armature
should be turned by hand so that
the distributor window shows that
No. 1 cylinder is firing. Advance
the spark lever on the magneto to
full advance, when it is in this posi-
tion, adjust the armature so that
the breaker points are just about
to open, then splice the coupling.
To time the N-U-4 magneto on
an 1918 Metz car, turn the motor
until the piston in No. 1 eylinder
is 1-16 or 1-32 of an inch before
dead center on the compression
stroke. Now remove one of the
brushes so that the slip ring can be
seen, now rotate the armature -
shaft in the direction that it is
driven, until the beginning of the
metal slip ring segment is visible
in the slip ring groove of the brush
holder that has been removed, when
this is done remove the cover of the
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magneto interrupter housing to ex-
pose the interrupter, now rotate
the armature shaft still further
until the platinum interrupter
screws are just about to separate,
which occurs when the interrupter
lever begins to bear against one of
the steel segments of the interrupter
housing. The armature should be
held in this position while the
magneto drive is connected to the
engine. After this is done connect
the cable of one of the brushes
marked ‘‘1’’ with eylinder No. 1
and the other with cylinder No. 4,
the remaining two cables leading
from the brush marked ‘‘2’’ must
be connected with cylinders Nos.
2 and 3.

CUTTING THREADS TO
SHOULDER

Many a bolt head is twisted off
because it would not screw in to
the shoulder and this explains how
it happens.

Cutting a full thread to a

shoulder is impos-
sible with any die.
Each chaser of an
automatic die or
each land of the
solid die can cut
only its share and
must have some
chamfer in order to
cut at all.

If it is necessary
for the threaded
part to turn in to a
shoulder, neck out next to the
shoulder to the depth of the thread
for a space as wide as two threads
as shown by the arrows in the
illustration.

HOW TO MEASURE SPARK
PLUGS

For reference and convenience in
ordering we show here exact size
cuts of the three leading sizes of
spark plugs. The half inch Stand-
ard has a tapered thread measur-
ing about 27-32 inch in diameter on
the thread and has 14 threads to
the inch. This size plug is general-
ly used on all four ecylinder
motors. The Metric plug is 18
millimetres, or about 7-10 inch in
diameter, and has 17 threads to the
inch. Metric plugs are only found
or used in engines manufactured in
countries where the metric system
is the standard of measurement.
American made cars either when
made for domestic or export use in-
variably use either the Standard or
A. L. A M. threads. The A. L. A.
M. plug is 7-8 inch in diameter on
the thread and has 18 threads to

14-in. Standard Metric (French)

POSES

the inch, and there is a shoulder
1 1-8 inches for the gasket. The
7-8 inch plug is used on practically
all six, eight and twelve cylinder
motors and on tractor motors.

WAR INVENTIONS

When this war began, Germany
practically controlled the world’s
supply of potash. We have not only
developed new potash fields in
America. We have found a way to
take potash from the flue dust of
cement works, and we are now
independent of the German potash
supply for all time.

For years before the war, Ger-
many was buying up the world’s
supply of castor oil and storing it
for use in lubricating airplane
engines. We have now perfected
a mineral oil that serves as well as
castor oil in all but the very fast
fighting planes.

‘We have discovered a way to
make coal smokeless by extracting
from it valuable by-produects that
have previously gone to waste.

We have similarly found a way
to save half the oils, greases and

: animal fats that
NattheBocheWhere eBeles have been lost
in the past.

We bave re-
cently produced
a gas mask that
can be worn
for hours with-
out discomfort
even in a rapid
advance.

We have in-
troduced improvements in rifles
and machine guns that give our
soldiers weapons greatly superior
to the enemy’s.

New methods and appliances for
fichting submarines have over-
come the U-Boat menace. New
industrial methods in shipbuilding
have speeded up our production
beyond all expectations. Improve-
ments in wireless communication

FOOD WILL DO IT
EAT LESS—SEND MORE ACROSS

A. L. A. M. (%x18)

THE THREE DIFFERENT SIZES OF SPARK PLUGS.
THERE ARE VARIOUS STYLES MANUFACTURED
IN EACH OF THESE SIZES FOR SPECIAL PUR-
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have given our
troops a great ad-
vantage on the
battlefield. Improve-
ments in medical
science have reduced
our army’s death
rate from disease to
one tenth of the low-
est rate established
heretofore.

In short the na-
tions whose inven-
tive genius supplied
the Germans with
all their modern
engines of war, have now so im-
proved on those inventions that the
Germans are fighting at an increas-
ing disadvantage on land, on water,
and in the air. And civilization is
proving its ability to defend itself
from barbarism even when the
barbarian is armed with weapons
which he has borrowed from less
backward people.

HOW TO MAKE A COLD CHISEL

When the chisel has been forged to the
required shape the end should be finished
by grinding or filing, and it should then
be hardened and tempered. This should
be done in one heat.

The edge of the chisel should be temper-
ed to a deep plum color, verging on blue.
The difficulty is that although the extreme
edge may be of the correct tint, yet if
the color is allowed to run down too fast
the metal behind the edge will be too
soft, will set under the shocks of the
hammer and break. Then, again, if the
color is allowed to run down too slowly
the metal behind the edge will be too
hard, and pieces will break off bodily.

The best way is to heat the chisel a
very dull red for a good inch up from
the edge, holding the tongs in the left
hand and in the right a rub stone (a
piece of broken griudstone or emerywheel, -
or, failing these, a strip of emery cloth
wrapped round a small file). Dip the
chisel for about half an inch until it just
turns black, then withdrawing it from the
water and letting it rest against the side
of the pail, so as to steady it, rub it
sharply with the stone or emery to
brighten it, and watch the color as it runs
down from the part which is still hot, and
when the edge is of a deep plum color,
verging on blue, quench it right out.

FROM FIRST TO THIRD

With most cars, particularly those
equipped with a plate clutch, one may
shift from first directly into high, in
starting with a normal load on smooth
pavements. The inexperienced driver
should not attempt it, but the veteran
will find that he can easily gain enough
speed in first to make the shift directly
into high withovt difficulty. Do not do
it in heavy going er with a heavy load.

In the early days spark plugs were
called “sparkling points.”

In the infancy of automobiles a wind-
shield was called a wind screen.



8 THE AMERICAN BLACKSMITH

The Care and Repair of Automobile
Starting and Lighting Batteries

Service Station Equipment and
Battery Repairs

The following tools and appa-
ratus will be found convenient in
repairing, starting and lighting
batteries; 1 pair rubber gloves to
protect the hands from acid; 1
seven inch end cutting nippers for

burning rack with extra guides,
for holding plates and connecting
straps in place while burning; 1
hydrometer for mixing electrolyte;
1 thermometer for taking the tem-
perature of cells; 1 lead burning
outfit.

For burning plates into groups a

+ B
LT

Spacing Guide

[ -l-I-‘-I-\-I-‘-I-V-'-'-I-l-l-l-l-lf.é‘-
()

Burning Rack

cutting connectors, posts, plate
lugs, ete.; 2 combination pliers for
pulling elements, etc.; 1 putty
knife for removing sealing com-
pound; 1 half inch wood chisel for
removing sealing compound; 1 five
inch screw driver for removing
sealing compound and covers; 1
single end wrench for removing
taper terminals; 1 ten inch coarse
file and handle, for filing lead, plate
lugs, ete.; 1 steel wire brush for
cleaning terminals, etc.; 1 ball
point hammer for general work; 1
ten inch ratchet brace, for drilling
connecting links loose from pillar
post; 1 five-eighth inch bit stock
drill, for removing 5-8 inch con-
nectors; 1 seven-eighth inch bit
stock drill, for removing 7-8 inch
connectors; 1 center punch for cen-
tering terminals to drill; 1 adjust-
able hacksaw frame for general
work; 3 eight inch hack saw
blades; 1 iron ladle for pouring
sealing compound; 1 pair blue
glasses for use when using lead
burning outfit; 1 soft rubber
syringe for flushing and equalizing
electrolyte; 1 steel file brush for
cleaning lead parts and file; 1

special rack is necessary for hold-
ing the plates and connecting
straps in position while being
burned into place and by reference
to the accompanying illustration
this device can be easily made from
a piece of six inch channel iron
which is used for the base, a couple
of bolts and six or eight nuts. This
rack can be made to suit any in-
dividual needs, the only set dimen-
sions being in the top piece
which is known as the spacing
guide and which holds the
plates and a set of guides
should be made having the
slots spaced as follows for
different sizes and styles of bat-
teries: 7-16 inch; 3-8 inch; 3-4
inch; 19-32 inch; and 5-8 inch.
With a set of such guides one
will be able to take care of any
battery that comes in. The
rack should be made adjustable

for height as shown.

Charging Equipment—As re-
cently explained, a lamp bank
may be utilized for charging
where direct current is avail-
able but this method is un-
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economical and not pratical where
more than two or three batteries
are to be charged.

The better method is to install a
motor generator set. There are a
number of different outfits of this
kind on the market, information
regarding which we will be glad to
furnish interested parties.

Batteries MUST be charged with
direct current and in making in-
quiry regarding charging equip-
ment it should be specified whether
current is direct or alternating. In
either case the line voltage and the
number of six volt batteries or
total number of cells to be charged
should be given, and where the
current is alternating it is neces-
sary to give the frequency (cycles
per second) and whether single
phase or three phase.

Lead Burning.—Lead burning
consists of fusing component parts
of the battery together by the use
of a hot flame or a white hot carbon.
pencil. The most widely used out-
fits using a flame are as follows:

Illuminating gas and compressed
air. The flame is synonymous with
that given by the well known
Bunsen burner. It is not a satis-
factory flame for lead burning.

Hydrogen gas and compressed.
air. 'Where hydrogen can he
obtained in tanks this is found ">
be a very satisfactory outfit, as it
produces a hotter flame than that.
of the illuminating gas with com-
pressed air, and where a great.
amount of work is to be done, it
saves considerable time.

Oxygen gas and illuminating
gas. This is the most, satisfactory
outfit, inasmuch as no compressed
air is required, and commercial
oxygen can be obtained practically
throughout the United States. It
is also very much more economical
than hydrogen and air. The oxy-
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gen can also be used for removing
carbon from gas engine cylinders.

Oxygen gas and hydrogen gas.
This combination is not as economi-
cal as oxygen and illuminating

Extension

Are Barning Outfit

gas, and ‘the flame produced is
much hotter and not suitable for
lead burning.

For minor repairs a cheap and
useful outfit is the arc burning out-
fit. This outfit can be used either

LEAD BURNING OUTFIT
FOR USING COMPRESS-
ED GASSES AND AIR

with the battery being repaired ; or
by using the extension, current
from another battery may be
utilized. The carbon pencil should
be allowed to rest on the parts to
be burned until it is white hot and
then it can be used to melt the lead.

CLEAN EXHAUST SYSTEM

The wise owner will each year
clean the exhaust system thorough-
ly. This cleaning around includes
the exhaust manifold, pipe and
muffler. The latter should be
taken apart and the parts soaked
in kerosene over night. The pipe
and manifold may be cleaned by
drawing through a pack of kero-
sene-soaked waste attached to a
long wire.

COLD WEATHER VAPORIZER

A simple and easily made gaso-
line vaporizer that makes starting
easy in the coldest weather is made
of an old spark plug and a few
inches of fairly fine iron wire or
better, German silver (mickel sil-
ver) wire.

One end of the wire is securely at-
tached to the outside of the metal
shell and the other end is likewise
attached to the in-

side spark elec-

trode.

A hole is drilled
and tapped in the
inlet manifold just
above the carbure-
tor and the plug
screwed in. A wire
is run directly from
the battery to the
spark plug termin-
al with a suitable
switch between. The
outer shell of the
plug being ground-
ed, the wire -coil
becomes heated as
soon as the current

soon AN OLD SPARK
is switched on and pr,e " Np 4
the incoming air rgw INCHES

mixed with gaso- OF FINE GER-

line striking this MAN - SILVER.

A WIRE ARE ALL
heat instantly quamg NEED-
forms an ideal ED

warm mixture.

This device can also be used to
prevent water in the cooling system
from freezing in cold weather by
using it in one of the water pipes
leading to the radiator. Of course
to use current from the battery all
night would soon exhaust its
charge, but where electric current
is available one of the small trans-
formers that are largely in use for
ringing door bells, and operating
other low voltage electrical de-
vices, ecould be used and the amount
of current thus consumed would
be negligible.

SOME TRICKS OF THE TRADE

That there are tricks in all trades
none will attempt to deny; some
of them are good and some are bad.
It is the good ones which we here
refer to. For example: Avoid get-
ting too much color in the varnish-
color, if you mix it in the shop. This
condition does not give the best
color effects nor bring out the
normal brilliancy of the varnish.
For black varnish-color four ounces
of color in one pound of varnish
will suffice to give the right propor-
tions of mediums. Always thin the
color with turpentine to at least a
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cream-like consistency before add-
ing the varnish. This produces a
smoother, easier working material,
and these proportions are such that
the best surface conditions are
obtained.

Sometimes the painter is in need
of a varnish that will dry without
gloss; have, in short, a rubbed
varnish appearance. To get such a
varnish dissolve four ounces of
beeswax in turpentine and add to
one quart of rubbing or finishing
varnish, usually the latter. Never
use a varnish of this sort without
straining. As a matter of fact, all
varnish-color should be strained to
insure its cleanliness.

In fetching up a finish from the
bare wood or metal make it a point
to have all the puttying done upon
one of the primary surfacing coats,
preferably thesecond coat. Thecoat
of roughstuff should be looked
over carefully and all defects
puttied. In this way get all the
surface defects made good before
the work comes to the color stage,
at which point it is difficult to keep
the putty from making trouble.

STORAGE BATTERY SEALING
COMPOUND

The water and acid proof com-
pound that is used for sealing cells
and surrounding jars of storage
batteries is composed of 50 parts
gum asphaltum, 25 parts paraffine
wax and 25 parts of ordinary rosin,
melted together.

Sometimes the composition
around the top of the cells cracks
and very often cause considerable
annoyance. The best and simplest
way to remedy this is to seal them
together with a hot iron such as an
old cold chisel or similar tool. Press
the hot iron on the sides of the
crack and gradually work them
together until the hole is sealed up.

PROTECTING THE BREATHER

‘While the accepted function of
the breather is to allow excess
pressure to escape from the crank-
case and also to offer an opening
for the insertion of lubricating oil,
this device also permits the en-
trance of a considerable amount of
dirt and grit, which has free access
to the bearings. It is a good plan to
cover the breather with a piece of
fine brass screen, which will ex-
clude most of the foreign matter.

It’s all right to extend the glad
hand to a man in a wet town. But
in a dry town & man would rather
be offered about three fingers.
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“HOLDER IN DUE COURSE”
CAN ENFORCE PAYMENT
OF NOTE
Ralph H. Butz

The goods which Jones bought
from Smith did not prove to be all
that Smith had represented them
to be; so when the bank notified
Jones that they held his note given
in payment for these goods, he re-
fused to pay it. The banker ex-
plained to him kindly but firmly
that the note was ‘‘negotiable’’
and that the bank was the ‘‘holder
in due course’’, and that he would
have to pay it. His lawyer told
him the same thing; so he paid.

Brown had an experience with
another phase of the law of
‘‘negotiable instruments.’”” When
he sold some material to White and
received a note in payment, he was
afraid that White might not be
able to pay the note; so he dis-
counted it, thinking it better to

DASH'S LIMITED. WAIMATE.

Three-Quarter Shaft Open Tray Gig.
Light Roomy Inexpensive.
Suit Pony or Horse.

RUBBER OR METAL TYRES.

DASH'S LIMITED. WAIMATE.

Same as Page 1
Pius Varnished Side Panels and Bout.
Warm, Neat, and Stylish.
LOW IN PRICE

has signed the note) or the en-
dorser (who offers it to you) is
able to pay it; and further, if it is
offered in the regular course of
business; if you do not know of any
circumstances in connection with
the giving of the note, or between
the parties subsequently, which
might be grounds for the maker to
refuse payment; and if it is not yet
due.

In other words, only a ‘‘holder
in due course’’ can enforce pay-
ment against the maker, free from
any defences to which the paper
would be subject in the hands of
the payee. A ‘‘holder in due
course’’ must acquire the paper
(1) before maturity, (2) in due
course of business, and (3) with-
out notice of any defeects in title,
or defences against the payee.
That is, to consider these in reverse
order, (3) the purchaser of a note
must not be a party to a fraud; and
(2) he will be gonsidered such if he

Carries Three.
HIGH IN QUALITY.

DASH'S LIMITED., WAIMATE.

Three-Spring Gig
With Panel Body and Leather Boot.

Handsome. Luzurious Vehicle. Rubber or Metal Tyres.
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take these two steps. First, on the
day the note was due they present-
ed it to White, and demanded pay-
ment. When payment was refused,
they notified Brown of this fact,
and told him what they looked to
him for payment.

‘“Presentment and demand’”’
must be made on the very day that
the note is due. If due on a Satur-
day, Sunday or legal holiday, then
on the next following business
day. If the holder of the note
overlooks or meglects this, he
loses his right against the endorser.
Second, on the same day, or the
day following at the latest, notice
must be sent to the endorser that
payment has been refused, and
that the holder expects the en-
dorser to pay if the maker does not.

If the address of the maker or
endorser is unknown, it is sufficient
for the holder of the note to use
‘“‘due diligence’’ in making pre-
sentment and demand, or in send-

IIV presenting these Illustrations (from photos)

of our own designs in standardised GIGS,
we are confident that the ramge offered is
sufficiently wide to meet requirements. Of the
six varieties here offered, the values are as
uvdely varied as the styles.

The quality_is guaranteed. Write us for
latest quotations for what you desire,

Dash’s Carriage Works Lid.
WAIMATE
For anything on wheels. Buy, Seli, or Swap.

2 3
“BUY, SELL 6R SWAP”—THIS ADVERTISING CIRCULAR COMES FROM AUSTRALIA WHERE THE FOLKS TALK LIKE

lose the discount than to run the
risk of losing the whole amount.
Before the note matured White
went into bankruptey.

The day after the note fell due,
Brown received notice from the
bank that the note had been pre-
sented for payment, and that pay-
ment was refused; and that the
bank held Brown responsible fox
the payment. Brown told the
banker that the note belonged to
the bank and that they would have
to look to White for their money.
The banker then explained that the
note was ‘‘negotiable’’, and that
Brown as endorser was liable if the
maker did not or could not pay.
Brown'’s lawyer told him the same;
so he also paid.

The purpose of the law regard-
ing checks, notes and drafts, often
spoken of together as negotiable
paper, is to facilitate their circula-
tion as money by making it
safe to accept them. If you
are offered a note for discount, or
in payment of some indebtedness,
you are safe in accepting it if you
know that either the maker (who

REG'LAR YANKS

acquired the n ‘e in any other way
than in the regular course of busi-
ness, or (1) after it has matured.

In the first case given, the bank
would not have been a holder in
due course if Smith had explained
when offering the note that he was
afraid Jones would not pay the
note to him; or if Smith had kept
the note until after it was due, and
then had sold it to the bank or to
another person; or if the bank had
been told by Jones or by some one
else that Jones had reasons for not
paying the note. In any of these
cases the bank could collect the
note if Smith could ecollect; but
they would have no better title
than Smith had.

In the second illustration, the
bank must take certain steps in
order to hold Brown. The endorser
is not liable under all circum-
stances to pay the note if the
maker does not. He has what is
called a contingent liability, which
may be changed into an absolute
liability if the necessary steps are
taken by the holder of. the note.
The bank was of course careful to

ing notice. In such a case it is
often advisable to consult an at:
torney as to what steps to take.
The holder is not expeeted to do
the impossible, but he is not ex-
cused for negligence.

To protect himself, Jones might
have notified the bank and any
other person to whom Smith might
have offered to sell the note, that
had a defence against Smith. Or, he
might have signed a note which did
not contain the words ‘‘order’’ or
‘““‘bearer’’. If the note had read,
“I promise to pay John Smith so
many hundred dollars,”” it would
have been non-negotiable, and if
Smith could not collect it, then the
bank could not, either.

In the second illustration, Brown
might have protected himself by
writing the words ‘‘without re-
course’’ above his endorsement.
Then the bank would have had no
claim against him in case White
did not pay. But the bank would
probably not have accepted the
note with this endorsement. In-
deed, they might insist that his
endorsement read, ‘‘Demand, no-
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tice and protest waived,’”’ in which
case Brown would have been liable
even if the bank did not demand
payment on the day the note was
due, or send notice of non-payment
to Brown.

After Jones has paid the note, he
still has a right of action against
Smith for misrepresenting the
goods; and when Brown pays the
note he has a claim against White
for the amount of the note, just as
he would have had if he had not
discounted the note. That is, pay-
ment of the note by the maker does
not settle all claims arising out of
the original transaction; and pay-
ment of the note by any party
except the maker does not dis-
charge the note. The purpose of
the law is not to take away any of
the rights of the parties to the
note, but simply to make it possible
for the note to pass from hand to
hand by making both parties liable
for its payment.

(Copyright, 1918, by Ralph H. Butz)

AVERAGE TRACTOR LASTS
EIGHT YEARS.

The average life of a farm tractor
is from 714 to 8 years, according to
estimates furnished by over 600 ex-
perienced tractor owners on repre-
sentative corn-belt farms in Illinois.
This is brought out in a study con-
ducted in 1917 and the spring of
1918 by the United States Depart-
ment of Agriculture, a report of
which is published in Farmers’
Bulletin 963. The reports of the
tractor owners show that the out-
fits are used on an average of 45
days per year.

While at first glance this may
appear low, when it is remembered
that on farms where horses do all
the work they are used on an aver-
age of only about 100 days annu-
ally, it will be seen that where both
horses and tractor are used even
though the number of horses is
somewhat reduced, the machine
need not be expected to have em-
ployment for as many days annual-
ly as did the horses. The horses kept
will still do some of the work, which
will, of course, decrease the amount
to be done by the tractor. A con-
siderable percentage of the 100
day’s work done by horses repre-
sents odd jobs for which the tractor
cannot be used to advantage. Even
if the machine were to do all the
work formerly done by the horses,
it would not normally be employed
100 days per year, inasmuch as it
does the work more rapidly.

It should be borne in mind, says
the bulletin, that practically , all

farm operations must be carried on
within limited periods, and that be-
tween these seasons there will often
be no field work which the tractor
can do, either on the home farm or
for neighbors. The fact that weather
and soil conditions are such as to
permit field work with a tractor
does not necessarily mean that there
is such work to be done. Farm man-
agement plays an important part
in organizing the farm so as to pro-
vide profitable employment for the
tractor during as many days as
possible. Such organization in-
volves the planning of a ecrop
rotation which will furnish a large
amount of work which it can do,
the elimination of as many horses
as desirable, and the distribution
of the work over a long period.
However, the rotation should in-
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clude only such crops as can be
grown profitably in that particular
section.

The significance of the fact that
a large percentage of the Illinois
farmers who reported enlarged
their farms, after buying tractors is
readily apparent when the tractor’s
place in farm management is thus
considered. Obviously these men
have learned through experience
that much more land per man can
be handled when a tractor 'is used.

MAKING BRAKE ADJUST-
MENTS

Do not get into the habit of mak-
ing brake adjustments in one
place. There usually are three or
four places in the braking system
and each adjustment should be
used in turn.

“DEAD AHEAD” PREPARING THE LAND TO MAKE TWO BLADES
GROW WHERE BUT ONE GREW THIS YEAR
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THE RED TRIANGLE

Lift up the Red Triangle
Beside the thundering guns—-
A friend, a shield, a solace
To our ten million sons!
Go build a hut or dugout
By billet or by trench—
A shelter from the horror,
The cold, the filth, the stench!
Where boys we love, returning
From out the gory loam
Can sight the Red Triangle
L_ﬁ;nd ﬂnltli al.{ :dit of home.
ift up the Triangle
Aga}gmt the things &t maim!
It conquers Booze, the wrecker!
It shuts the House of Shame!
Go make a friendly corner,
So lads can take the pen
And get in touch with mother
And God’s clean things again!
Where Hell’s destroying forces
Are leagued with Potsdam’s crew,
Lift up the Red Triangle—
And help our boys “come through”!
—Daniel M. Henderson.

Twenty Years Ago Today

Ladies wore bustles.

Operations were rare.

Nobody swatted the fly.

Nobody had seen a silo.

Nobody had appendicitis.

Nobody wore white shoes.

Nobody sprayed orchards.

Cream was five cents a pint.

Cantaloupes were Muskmelons.

Milk shake was a favorite drink.

Most young men had ‘livery bills”.

You never heard of a “tin Lizzie.”

Doctors wanted to see your tongue.

Advertisers did not tell the truth.

Nobody “listened in” on a telephone.

Nobody cared for the price of gasoline.

Folks said pneumatic tires were a joke.

Farmers came to town for their mail.

The hired girl drew one-fifty a week.

The butcher “threw in” a chunk of liver.

Strawjacks were burned instead of
baled. .

People thought English sparrows were
“birdsl.)” "8 8 P

There were no sane Fourths nor electric
meters.

Jules Verne wes the only convert to the
submarine.

Pug dogs were considered nice pets.

They arrested people for “scorching”
on bicyecles.

Some hae meat and canna eat
And some would eat who hae no meat,
But we hae meat and we can eat
And sae the Lord be thankit.
— Burns.

Suppose the weather does spoil your
plans. The boys over there don’t always
have ideal conditions for their job either.

One good deed begets another—Liberty
Bond.

People who live in apartment houses
shouldn’t play trombones.

Other correspondents may forget to drop
you a line every now and then. But it’s
different with the fellows that you owe.

The reason why son’s actions make
father so sick when son is in love is be-
cause father acted the same way himself
when he was son’s age.

Why is it that the man who has a neck
like an elephant’s leg always keep his
head shaved?

If a boy tries to be a man he gets a
lot of credit but if a man tries to be a
boy we call him a darn fool.

Palmistry to the contrary, the lines on
a man’s face will tell you more about his
past than will the lines on his hands.

One man is as proud of the fact that
he can quit smoking as another man is
of the fact that he has quit it.

What has become of the old fashioned
house that had a big brass knocker in the
middle of the front door?

According to a dispatch in the news-
paper files of twenty-five years ago, “a
carload of watermelons arrived in town
and sold for ten cents each”. That was
twenty-five years ago.

If experience is as valuable as they say
it is, why is it that most every man you
meet is willing to swap about $1,000
worth of it for a dollar?

Do your best my boy. But don’t make
a failure of yourself by trying to do better
than you can.

When you say of a man that he is the
sort of a fellow who gives more money to
waiters than he gives to his wife, you
have said a plenty.

Hindenburg can take his old line and
join the kaiser in a warmer climate.

A newspaper headline tells us that an
“American kills two Huns and ecaptures
nine.” Some Yank.

And what has become of the old fash-
joned man who used his cuff for a note-
book ?

You can’t paddle your own canoe by
Proxy.

Ever notice that when some men do
you a favor they recall the fact every
time they meet you for fear you might
forget it?

Too much rain doesn’t worry a farmer
nowadays. It may ruin his crops, but he
breaks even by hauling automobiles out
of mudholes.

Our "im of ’ate—Hev yez heard the news
from Flanders?! Bedad ’tis mighty tuff!
They killed a million Germans there,
But they didn’t kill enough.

And if some fatheads didn’t keep on
talking about what they are going to do
they would have nothing to talk about.

Looks like everything in the world
comes right if we wait long enough.

A beautiful woman gets talked about;
a pretty woman gets talked to; a homely
woman gets talked at; the rest do the
talking.

They tefl us that the Bolsheviki are
now eating bread made of straw. Now,
all they need is to learn to bray and the
transformation will be complete.

The next time you have a sore throat
thank your stars you’re not a giraffe.
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The old fashioned reprobate who claim-
ed that Heaven might have the climate
but Hell had the company, wasn’t figuring
on having to associate with the Kaiser.

The man of mettle should know how to
handle a bayonet.

Now the government asks us to save
paper—what next?

At any rate there’s no scarcity of shav-
ing soap, there’s just lathers of it.

One kind of bore that never proves to
be a nuisance is a corkscrew.

The Lord will provide but the Food
Administrator is still on the job, never-
theless.

The social climber demonstrates that
many & boasted family tree is merely a
creeper.

Don't rest on your laurels. An ounce of
tomorrow is worth a pound of yesterdays.

It begins to look as though a lot of
husky sporting editors would be out of a
job inventing alleged sporting dope for
newspaper readers.

One way to kill time is to talk it to
death.

The wasp has a sting in its tail and so
has malicious gossip.

Some people get up in the world and
others are already on their uppers.

No, it isn’t only in France that horses
eat grass a la mowed. .

The trouble with some people is that
they believe one good turn deserves &
better onme.

“Dear Mary” wrote the farmer’s wife
to her married daughter in the city, *‘you
wouldn’t know the place at all any more.
We got plumbing in the house, and a real
bath room. And the place where the grape
arbor was in the back yard isn't there
any more, but is now a garage where
father keeps his Ford.”

If it is German propaganda which says
that we are going to use the big fleet we
are building for trade purposes after the
war, it shows the usual German stupid-
ity. Has anyone expected that we would
burn and sink the fleet after the war?

Daughter steams her complexion in a
Turkish bath nowadays; mother used to
steam her’s over the pots on the kitchen
stove.

Hindenburg says the allies “eluded” him
Gosh! Wonder what will happen to him.
if he ever catches up with ’em? L.

Some loafers spend their lives sitting
down and getting comfort out of the re-
flection that the last shall be first. .

Love is great stuff; It will cause an ice
man to get married even after he has seen
the girls around the kitchen in the morn-
ing minus their makeup. .

This is another damli—Once upon & time
a man lost all his money and didn't lose
most of his friends. .

Some men are waiting for opportunity
to come to them and ask them what they’ll
have to drink.

We never could understand how a color-
ed man resists the temptation to vote
under the rooster. .

System is a winner in business but it
won’t beat the ponies. .

The men who get the money are mighty
shy on talk. .

Labor is high and the laborer is worthy
of his higher.

It hurts a man a heap more to be
thrown down by a friend than it does to
be held up by a friend.

Teach the young idea how to shoot and
some day he may pot a Hun.

What has become of the old fashioned
man who used to pull his fingers until his
knuckles cracked?
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TOUCHING UP ‘‘THE OLD
BOAT"”
OW that we're going to have
fewer new automobiles to go
A around it will be up to the old
cars to ‘‘stand and deliver’’ until
the war is won.

Naturally, second hand cars are
going to be at a premium, in fact
they are now. Automobile dealers
a year ago were howling to high
heaven about the ‘‘Used car situa-
tion’” and their wails could be
heard the length of the land; used
cars were a drug on the market.
Now all this is changed and auto-
mobile dealers are almost fighting
to get hold of an old car.

To be sure a lot of the old timers
that have been out of the factory
a couple of years are more or less
the worse for wear, depending al-
together on how much care the
original owner took of his car.

The enterprising auto dealer
willing to spend a few dollars in
fixing up battered tops, putting
new lights in back and side cur-
tains, new carpet on the floor board
and filling out sagged and baggy
seats and upholstering adds much

to the selling price of an old car.

All these things can be done at
small cost and little labor and the
results are really worth while in the
added appearance and consequent
value of the car for the used car is
sold largely on its appearance.

ECONOMIZING IN TOOL
STEEL

In the large plants it is recognized
that the present price of tool steel
demands that none shall be wasted,
therefore it is used down to the last
inch, by welding it to tire steel.
Twist drills, taps, and reamers, when
broken near the socket end, are weld-
ed and put into use again. For this
purpose they use either the electrode
or gas, but in both cases use vana-
dium steel filling rods, as these are
found to give the best results in
welding soft to tool steel.

LOCATING CYLINDER
LEAKS

Often a small flaw in the cylinder
casting will allow water to seep into
the combustion chamber. If the
crack is very minute it may not be
perceptible to the naked eye, in
which case it may be located by
testing the casting with steam
pressure.

STEEL CLEANING

Smear the object with oil, prefer-
ably petroleum, and allow some days
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for penetration of the surface of the
metal. Then rub vigorously with a
piece of flannel or willow wood. Or,
with a paste composed of olive oil,
sulphur flowers, and tripoli, or of
rotten stone and oil. Finally, a coat-

THE TWO OUTSIDE AND THE TWO
INSIDE VALVES ARE USUALLY
THE EXHAUST VALVES. THE
EXHAUST VALVE HEADS ARE
BLUED, THE INLET VALVES
USUALLY BRIGHT IN ORDER
THAT THEY MAY BE TOLD FROM
EACH OTHER. :1—EXHAUST VAL-
VES. 2—INLET VALVES

ing may be employed, made of 10
parts of potassium cyanide and one
part of cream of tartar, 25 parts of
potassium cyanide, with the addition
of 55 parts of carbonate of lime and
20 parts of white soap.

SAVE TIN

The embargo recently placed on
shipments of tin and tin ore from
the Dutch East Indies by the Dutch
government will inevitably cause
considerable restrictions to be placed
on the use of this important and
widely used metal.

A great deal of the tin used in this
country is obtained from the Dutch
possessions and as our own country
produces little or no tin, great econ-
omy will have to be practiced until
the restrictions on shipments of tin
are removed or modified by the
Dutch government.

Great quantities of tin enter into
the composition of so-called Babbitt
metals and the effect of this embargo
will no doubt be a sudden and con-
siderable increase in the price of
such anti-friction metals if it is pos-
sible to obtain them at all in their
original composition. Hence, the
genuine Babbitt composition, which
contains little or no tin and are gen-
erally known as ‘‘lead base’’ metals
will come into much wider applica-
tion and the use of such ‘‘lead base’’
metals at this time is recommended
as a patriotic duty.

ANTI-SCALE

The motorist may take a hint from
steam boiler engineers, by mixing a little
glycerine with the cooling water to pre-
vent the formation of scale, in which
capacity it is said to be very efficacious.
The glycerine should be used in propor-
tions of half a pint to each five gallons
of water.
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PLASTER OF PARIS FOR PATTERN
MAKING

For experimental purposes and where
but a few castings of medium and light
weight are required, plaster of paris has
many good advantages as a material for
pattern making. It is light, it can be
given a smooth surface, it is easily given
any required shape and it can be added
to indefinitely. While it is brittle, this
is more than offset by the saving in first
cost and the quickness with which the
pattern may be prepared. Plaster of
paris sets in from three to six minutes,
but if for any reason it is desired to keep
the mass plastic for a longer period, one
drop of glue to a five-gallon mixture will
keep it soft for a couple of hours. Plaster
of Paris mixed with cold water has an
expansion of about 1-16 inch to the foot
when hardening. Should this be undesir-
able, mix with warm water or lime water
and there is no expansion.

FASTENING SCREWS IN TILE AND
BRICK WALLS

A simple way to fasten screws in tile
or brick walls is to drill holes, not too
large, with brace and bit, for the screws.
Then tear up some paper, blotting paper
is best, wet it and make a pulp. Pack
this pulp tightly in the hole and turn in
the screws. The screws will stand a great
deal of strain. A little glue or plaster
paris mixed with the paper pulp will make
it even more effective—not so much as to
make the screws become unremovable.

MAKING WAX IMPRESSIONS

It often happens that it is required in
the manufacture of goods to make a wax
impression of a sample or model. To do
this successfully proceed as follows: Oil
the surface of which the impression is to
be made very slightly with a few drops
of oil applied to a little waste. Then take
common beeswax, melt it slowly, but do
not boil it. Mix it with one or two table-
spoonfuls of lamp black to half a tumbler
of beeswax and stir the mixture. In
order to make the wax impression show
up clearly, take a fine hair brush and
brush a little powdered graphite or rouge
over the object on which the impression
is to be made.

TO SHRINK HARD RUBBER

Some time ago the cap of my fountain
pen had worn so loose that it frequently
dropped off. I held it a few minutes over
a hot stove with the open end of the cap
downward, and was pleased to find that
the diameter of the opening decreased suffi-
ciently to cause the cap to fit the pen
holder just right. I have used the pen
several months since the experiment, and
the cap is still all right. This idea may
be used in other cases in which hard rub-
ber is employed.

TO PUNCH HARD RUBBER

To punch hard rubber successfully heat
the punch and die, or the material. The
blanks usually curl or wrinkle into almost
every conceivable shape in the operation
of cutting. To straighten and bring them
back to their original outline, allow the
punching to drop into a pan of hot water.
The action of the hot water causes the
curled parts to return to their former flat
position the same as before paseing

through the die.
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How It’s Don

1—A 6 Volt 81 Ampere Hour
Storage Battery used for starting
and lighting. This battery was re-
turned for repairs.

2—Before starting to dismantle a
battery a sketch should be made
showing the inter-cell connections
and positions of terminals for
guidance in reassembling. To re-
move terminal or connecting link,
center punch the tops of terminals
and connectors over the terminal
posts and drill down to a depth of
84 inch, using a 53 inch drill for 34
inch posts and a 7 inch drill for
one inch posts. Do not drill deep-
er than necessary so as to minimize
the labor of building up the post
again.

3—In removing the top con-
nectors, place a file or flat piece of
steel along the edge of the case.

Place an ordinary screw driver un-
derneath the connector and pry it
off . The object of the file or piece
of steel is to protect the wood case
from breakage.

1
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4—Brush off the accumulation of
lead and dirt from the top of the
battery. Care should be exercised
to keep foreign substances from the
inside of the battery, especially
metal which may become lodged
between the plates and separators
and eventually cause short cireuit-
ing.

| g

5—Unscrew and remove the vent
plugs. In all cases be sure that the
vent plugs are removed before us-
ing a flame around the battery
As hydrogen gas is generated in a
battery its presence may result in
an explosion. This gas can be
quickly expelled by blowing in-
to the cells with a bellows. As
the vent plugs are made of hard
rubber, which is easily broken, do
not attempt to remove them with
a pair of pliers.
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6—Soften the sealing compound
around the edges of the covers by
playing a gas torch flame over the
compound. Care must be taken that
the flame does not burn or scorch
the covers. It is best to play the
flame back and forth and not stead-
ily in one place.

T7—Using a heated screw driver,
chisel or a plumber’s lead scraper,
dig out the compound around the.
edges of the covers.

i

8—Again using a flame, heat the
top of the covers to soften the un-
derlying compound. Insert a screw
driver under the covers and pry
them off gently. Do not attempt
to force them off but use more heat
until they lift easily.



Tearing Down, Repairing and Assembling Auto-
mobile Starting and Lighting Batteries

9—After the top covers have been
removed, heat underlying com-
pound with the illuminating gas
flame or blow torch. Do not allow
the flame to play in one place long
as this would cause the compound
to melt and run. A small flame
used for several minutes will bring
better results than a strong flame.
After softening the compound it
may be removed by using a heated
screw driver.

i

i

and holding it firmly between the
feet, grasp the terminal posts with
two pairs of pliers and lift the ele-
ment and inside cover out together.

11—Let the elements rest at an
angle on top of the jars to drain.
While the elements are draining,
apply a flame around the terminal
posts and remove covers. The cov-
ers may have warped from the heat.
If 8o, they should be placed in boil-
ing water and flattened out on a
smooth surface to cool.

12—1If separators are in good con-
dition, and a jar replacement only
is to be made, set the element, with
bottom cover, in electrolyte or
water till ready to replace.

If separation is to be renewed
and plates examined, separate the
positive and negative groups.
Grasp the elements firmly and work
the group back and forth.

10—Apply the gas flame to the
inside of the jar for an instant then
run a hot putty knife around the
edges between the jar and cover.
Now place the battery on the floor,

13—Remove separators. Take a
putty knife and run it between the
plate and the separator. It is al-
ways best to renew the separation.
When a new battery is received
for replacement of a leaky jar the
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separators will generally be found
in good condition so as not to re-
quire renewal. Separators should
never be allowed to dry but should
be kept immersed in water.

14—Plates should be inspected to
determine whether or not they re-
quire replacement. If battery has
been overheated through over-
charging or short circuiting this
will be indicated by brittle or buck-
led plates with the active material
granular and falling away from the
grid. Plates in this condition will
have to be replaced. If electro-
Iyte has not been kept well above
the plates the tops of the plates will
show a white substance known as
sulphate. If the battery has been
allowed to remain in a discharged
condition for any length of time
it will be indicated by sulphated
plates. This sulphation is sus-
ceptible to removal by charge at a
low rate for a long period. This
rate should be about one half
the normal charging rate continued
until the specific gravity and volt-
age reaches a maximum value.
Buckled plates if otherwise service-
able, can be straightened as follows:

Insert boards of suitable thick-
ness between the plates and over
each outside plate; place the pile in
a vise, apply a gradual pressure
exercising care that the plates are
not subjected to severe strain.

The condition of the negative
plates is sometimes such that they
may be used again with new posi-
tives.

In this case the negative group
should be immersed in water to
prevent the plates from drying out
through heating or exposure to the
air. If the positive plate is fairly
hard, and has not lost much of its
surface, it may be used again.
Occasionally it happens that one or
two plates in a group require re-
placement while the balance of the
plates are in good condition. In
this case new plates may be used in
replacement.
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Carburetor Adjustments of

Twenty Leading Cars

M. A. GEORGE

The Cadillac Eight, type 57, has
a carburetor of their own make
and should be adjusted as follows;
Open the throttle about two inches
on the sector at the steering wheel.
Place the spark lever in the ‘‘Driv-
ing Range’’ on the sector and start
the engine. If the engine is ecrank-
ed by hand the spark lever should
be placed at the extreme left on the
sector. Run the engine until the
water jacket on the intake pipe is
hot. Move the spark lever to the
extreme left on the sector and the
throttle lever to a position which
leaves the throttle in the carburetor
slightly open. Adjust the air valve
screw to a point which produces
the highest engine speed. Turning
the screw in a clockwise direction
increases the proportion of gasolene
to air in the mixture and vice
versa. Close the throttle and ad-
just the stop screw to a point that
causes the engine to run at about
300 revolutions per minute. The
spark lever should be at the ex-
treme left of the sector when this
adjustment is made. Now with
the spark and throttle levers at the
extreme left on the sector adjust
the air valve screw to a point that
produces the highest engine speed.
Open the throttle until the shutter
attached to the right hand end of
the throttle shaft just covers the
slot in the carburetor body. Then
adjust the screw to a point
which produces the highest engine
speed or to a point where the en-
gine slows down slightly from a
lean mixture. Turning the serew
in a clockwise direction increases
the proportion of gasolene to
air in the mixture and vice
versa. In very cold weather when
a slightly richer mixture is needed
it is best to turn the adjusting
screw further in a clockwise
direction.

The carburetor on the Dodge
Brothers car is a Stewart and has
only one adjustment, this adjust-
mwent changes relative height of the
metering pin to the opening of the
aspirating tube or spray mnozzle
when the dash control ratchet on
the instrument board is in its reg-
ular running position. This ad-
justment is properly made at the
factory and should not be changed

unless it is known for sure that it
is wrong. The tapered metering
pin is subject to control within fix-
ed limits by means of the dash con-
trol ratchet located on the in-
strument board, for the purpose of
obtaining a rich mixture for start-
ing. Should there be any reason
for changing the fixed adjustment
of the tapered metering pin, it can
be done by turning the stop screw
to the right or left as desired.
Turning this screw to the right
lowers the position of the metering
pin and allows more gasolene to be
admitted to the spray nozzle thus

THE HOLLEY CARBURETOR IS A
FAMILIAR TYPE ON SOME OF THE
POPULARPRICED CARS. THISISIT

enriching the mixture. Turning
the screw to the left raises the pin,
decreases the supply of gasolene
and impoverishes the mixture.
Bear in mind that a small part of a
turn will make a difference in the
amount of gasolene supplied to the
carburetor and the action of it.
The Dort car has a Carter car
buretor. This carburetor is auto-
matic in its action and has no
springs or valves to get out ot
order which is a mighty good fea-
ture. A choker is provided on the
dash to allow the operator to ob-
tain a correct mixture under all
weather conditions. One should
run the motor at all times, after 1t
is warmed up, with the dash but-
ton pushed in as far as possible
without loss of power. When the
weather is cold it will be found
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necessary to pull button out as far
as possible, to aid in starting. As
the engine warms up it can be
pushed in until engine runs smooth-
ly. The small knurled button on
top of the glass float chamber gov-
erns the amount of gasolene sup-
plied for acceleration or ‘‘get
away.’’ If the mixture is too rich
turn this button toward “L’’. If
too lean turn towards ‘““H.”’ Do
not use this adjustment to regulate
engine idling speed. If dirt should
lodge on the seat of float valve,
which controls the flow of gasolene
into the float chamber, the valve
will be held open and allow the
gasolene to flood and leak out.
With the blade of a knife, snap
the knurled button up over the re-
taining ball, when it can be lifted
off, exposing the upper end of the
float valve. Turn off the gasolene.
Lift float valve out with a pair of
thin nosed pliers. The needle may
be wiped clean and replaced.
Never try to grind this valve into
its seat. With the glass float cham-
ber one can see the level of the
gasolene, which should stand at just
about the top of the copper float.
A float level adjustment is provid-
ed to insure the proper amount of
gasolene . for acceleration. If
the mixture is too rich the float
level should be lowered. If too
lean the float level should be raised.
To adjust float level: Shut off
gasolene at main tank. Loosen nut
which attaches gasolene line to car-
buretor. Loosen needle seat lock
nut. Turn needle seat until level
is right. Tighten needle seat lock
nut. Tighten nut which attaches
gasolene line to carburetor and
turn on gasolene. In making this
adjustment it should be clearly
understood, turning needle seat out
raises the float level, while turning
it in lowers the level. If the car-
buretor pops back with advanced
spark, level should be raised slight-
from this point. If mixture appears
rich, it should be lowered slightly.

The Franklin car has a carbure-
tor of their own design and malke.
The level of the gasolene in the
float chamber. The distance from
the bottom nut on the float valve
stem to the beginning of the seat of
the stem, should be 8; of an inch.
With this setting, the level of the
gasolene is 1/32 of an inch below
the spray nozzle openings. Screw-
ing the adjusting nuts up, lowers

‘the level; screwing them down,

raises it. If the motor starts hard
and the carburetor seems to choke
up and misses and the power is
lacking may indicate that the auxi-
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THE BALL & BALL CARBURETOR

USED ON THE PEERLESS EIGHT IS

OF THE DUPLEX MODEL, HAVING

A SEPARATE VAPORIZING CHAM-

BER FOR EACgRSET OF CYLIN-
S

liary air valve needs adjustment.
Be sure that the valve seats proper-
ly, and then change the tension of
the spring acting on the valve stem
lever by adjusting the screw to
which spring is attached. Adjust
so that when the engine is stopped
or throttled down very slow, the
valve will seat, but only so lightly
that it will open as soon as the
motor is accelerated. The needle

valve is -adjusted from the dash.
For normal running the ‘pointer on’

the needle valve handle should be
at ““D’’ on the dash. In this position
the needle will be about one half
turn open. Turning the handle
clockwise closes the needle valve.
This may not be the best position
for every condition and the needle
valve may have to be opened a
little for starting and closed down
after the motor is warm. Where
one is taking a long drive in the
country it is best to close the needle
valve down until the motor will
pop in the carburetor on quick
acceleration. For slow running,
quick pick up and extra high speed,
the needle valve should be back to
its normal positirn. There is an
air adjustment for the carburetor
on the dash. This will give hot air,
cold air and no air or one of the
various mixtures between these
three. In cold weather, run with
the lever at Hot; in hot weather,
run with the lever at Cold. For hard
fast driving, the lever should be at
Cold, regardless of the weather.
The adjustment for the carbur-
etor that is on the Maxwell car is as
follows,—Set the dash adjustment
in the center of the plate, loosen
the binding screw on the carburetor
needle valve handle and turn the
needle valve to the right to its seat.
Do not force. Adjust the needle
valve to the left about three
quarters of a turn, this will be more
than is needed but it will start easy.
Now start the engine, retard the

spark and close the throttle to the
desired idling speed. When the
engine is warm turn the needle
valve to the right until the engine
begins to slow down, indicating a
weak mixture, then adjust in the
opposite direction until the engine
runs well.

Now open the throttle quickly -
the engine should respond quickly,
if there is a popping in the carbure-
tor turn the needle valve to the
left until this is overcome. The
adjustment is now complete. Tight-
en the binding screw on the needle
valve handle, so that the nedle valve
will not work out of adjustment.
Any other adjustments that may be
necessary can be made with the
dash adjustment. In warm weather
the amount of hot air to the car-
buretor can be regulated by open-
ing the door in the hot air stove.

The adjustment of the carburetor
on the Overland Light Four is as
follows,—Run the motor until it is
warm. Retard the spark to about
one-third of the way on the quad-
rant and then throttle the motor
until it is turning at about fifteen
miles per hour road gait. Then
turn the carburetor adjusting
valve, which is under the carbur-
etor, to the right until the motor
starts to misfire, then open 1t
slightly until the motor is firing
regularly. Open the throttle quick-
ly and if it pops in the carburetor,
open the adjusting valve farther,
until when the throttle is opened
quickly there is no popping or skip-
ing in the carburetor.

The carburetor on the Oakland
Model 34, is adjusted as follows,—
Start engine and let it get good and
warm and then nearly close the
throttle. Turn the needle valve a
little at a time until engine runs
smoothly, now to get the final ad-
justment, turn air valve screw to
the left, releasing air valve spring,
until engine begins to slow down.
This indicates that air valve spring
is too loose; turn air valve screw
to right about one eighth of a turn
at a time until engine runs smooth.
Advance spark lever about one-
half of its travel. Open throttle
quickly and as far as it will go;
the engine should speed up quickly.
If engine does not and there is a
popping in the carburetor turn
needle valve a little to the left to
admit more gasolene and then open
throttle again. Continue doing
this until the engine will speed up
quickly and smoothly. The air
valve secrew should be adjusted so
that the end of the screw is about
even with ratchet set spring. The
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needle valve should have a final
adjustment of from five eighths to
sceven eighths of a turn. The needle
valve has a T handle and is under
the carburetor and the air valve
adjustment is on the side and has
a knurled nut with spring to keep
it from turning.

The four cylinder Saxon car is
equipped with a Riechenbach Ato-
mizer and the adjustment consists
of establishing a proper balance be-
tween fuel and air at all speeds and
throttle positions. To accomplish
this a thumb screw, which is on top
of the carburetor, and a thumb nut
which is at the bottom of the car-
buretor, are provided. The thumb
serew controls the fuel openings.
It is locked by a small screw. Turn-
ing the thumb screw to the right
or clockwise increases the fuel
feed, the reverse decreases it. The
thumb nut provides a means for
changing the tension of the spring,
its movement to the right increases
the tension of the spring and
causes an increase in the fuel flow.
The first adjustment should be
made so that the valve controlled
by the spring is slightly open,
about 1/32nd. of an inch before the
spring ‘‘takes hold”’. 'When the
motor is not running the spring
should be loose on its supports. If
the mixture is correct for low
throttle and weak on high throttle,
loosen the thumb nut to the left
and turn the thumb screw to the
right. In adjusting either the
thumb nut or thumb screw do not
move more than one eighth of a
turn at a time. There is a fine wire

strainer in this carburetor that
should be removed from time to
time and cleaned. -

The carburetor on the Peerless
Eight is a fixed nozzle affair and
the only adjustment is on the air
valve spring which is controlled by
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STEWART CARBURETOR

turning a cover at one side of the
carburetor. The motor should be
warmed up then disconnect one
set of spark plug wires and screw
the cover on the carburetor of the
live set of cylinders. Adjust each
side in this manner and then have
both sides running. The idling ad-
justments can be slowed down some
now, with both sides running.

The Packard people do not rec-
ommend having one adjust their
carburetor as it is their own make.
The auxiliary air valve can be
changed and there is an adjust-
ment on the dash to take care of
the starting and the different at-
mospheric conditions.

There is a number of things that
the garage man should observe be-
fore he moves the carburetor. See
that there are no air leaks between
the carburetor and the ecylinder
block or in the joints where the
carburetor bolts to the manifold
and where the manifold bolts to the
cylinders. While the engine is run-
ning take your oil can and drop a
few drops around the joint if there
is a leak the oil will be drawn in.
Take the carburetor apart and see
that there is no water or dirt in the
nozzles, use air to blow thru the
nozzles to dislodge any particles.
If water is found in the carburetor,
open the sediment cup that is under
the gasolene tank and you will
usually find water there. Look at
the ignition system and see that
every cylinder ‘is firing and that
the valves are opening and shutting
as they should. After one has
looked over the rest of the engine
and made sure that it is in shape

then, it is a good time to look at
the carburetor.

It is best not to change the ad-
justments on the carbiretor the
first thing even then, is best to
take it apart carefully and not
change the adjustments, clean out
the water and any sediment that
may have gotten into the strainer
The garage man should have in-
structions for the different makes
of carburetors where he can look
them up as it will save him a lot
of wasted time and extra labor.

MAKING YOUR OWN DIS-
TILLED WATER

If you do not have clean rain
water or distilled water handy, it is
a very simple matter to distill a
sufficient quantity of water for
storage battery filling.

Illustration No. 1 shows a meth-
od which can be handled without
trouble or extra equipment. Take
an ordinary teakettle of alumi-
num or enamel ware (not iron
or anything that will rust),
attach over the spout a piece
of hose, such as is wused for
watering the lawn and place the
other end in a milk bottle or glass
jar. This bottle or jar should be
placed in a bucket or cold water.

U RARHT
YOU COULD DISTILL YOUR OWN
PRIVATE BRAND OF THIRD RAIL

WHISKY THIS WAY TO00, BUT
UNCLE SAM WOULD KICK

Enough cold water should be
placed in the bucket to surround
the bottle or jar to assist in the con-
densation of the steam. All ap-
paratus should be absolutely clean
and it is best to discard the first
ounce of condensed steam as it may
contain dirt from the hose or the
kettle. By boiling the water in a
kettle over any kind of a fire, the
steam will naturally pass through
the hose and upon condensation
give the distilled water desired.

Illustration No. 2 shows an-
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other way of doing the same
thing and is a little more
elaborate, the hose being coiled
in a bucket filled. with cold water
or ice and the end projecting
through a hole bored at the bottom

LOOKS ALMOST LIKE A “MOQVIE”
MOONSHINER'S EQUIPMENT

into a jar or bottle on the outside
below. If there are any kinks or
upward bends in the hose, these
will fill with water and the steam
will leak out around the cover of
the kettle instead of going down
through the hose.

Avoid using all iron fixtures or
anything that will rust. Iron is
especially injurious to storage bat-
teries, and the distilled water
should under no circumstances be
allowed to come into contact with
iron or rusty surfaces.

CONVOY WORKSHOP EXPER-
IENCES IN FRANCE

T. Northwood

HE time had now arrived when
T some of the engines were
asking for a little attention,
although up to this time this part
of the cars had given us practically
no trouble at all, so at every oppor-
tunity a car was brought in and
received a general overhaul. The
engines would be taken down and
any play in the bearings was taken
up, the valves re-faced on a lathe
and ground into their seats, the
tappets, springs and pushrods re-
adjusted.
The whole chassis would receive
a thorough cleaning. Spring bush-
ings, shackles and all bolts showing
signs of wear were replaced with
new ones and the same plan was
followed with the body, any dam-
aged parts would be repaired, torn
canvas patched and if shabby it
received a coat of paint and finally
the car would be taken out and
tested and any additional adjust-
ments were then made in the shop
and the car was turned over to the
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driver, who had remained in the
workshop and assisted in the over-
hauling of his car, for further
active service at the front.

I think this was an excellent
thing for the drivers from an
educational point of view as it gave
them an opportunity to study the
internal parts of the car and the
functions which these parts had to
perform and the result was that
they made better drivers because
they were able to handle their -:ars
more intelligently than they could
have done otherwise.

In the summer of the following
year the question arose as 1o the
best method to adopt to establish a
heating apparatus from the ex-
haust for heating up the inside of
the ambulances, so in my next
article, for the benefit of anyone
who anticipates installing an out-
fit of this kind, I will endeavor to
show by illustrations the materials
used and the manner in which the
work was carried out.

ADVERTISING YOUR SHOP

The next time you take the wife
and family to the ‘‘movies’’ for an
evening’s entertainment give some
thought to the advertising slides
that the operator throws on the
secreen while he is changing the
pictures and think whether or not
you would profit by advertising
your shop in this way.

Winter is coming and with it
long evenings that the whole com-
munity spend at the pictures. Most
of the theater patrons in the small-
er towns are owners of automobiles
or other vehicles and agricultural
implements that they possibly will
have no use for until spring comes
again and then you will be swamp-
"ed with a rush of general repair
work to be done in a few days
time.

There is nothing ‘‘unethical’’
about blacksmiths advertising like
there would be about doctors ad-
vertising their cures or their
abilities.

Find out what sort of an arrange-
ment you can make with your local
movie manager to use your slide
and you will be surprised at the
low cost of such advertising. Think
the matter over and invest a few
cents in a lantern slide or, if you
want us to give you any informa-
tion about slides and their cost,
write to us and we will be glad to
give you all information on the
matter.

You can’t always get a loan out of a
fellow because he looks lonesome.

their own.

HOW ECONOMY IN PAPER
HELPS TO GAS THE HUN

Early in the war the Germans,
with fiendish delight, invented
poison gas and killed many brave
British and French soldiers.

German newspapers said: ‘“We
are the greatest chemists in the
world. We will win the war with
our science.”’

It became necessary for the Al-
lies to use gas, to even up matters.

Not long after we got into the
war our chemists beat the German
chemists at their own game. Our
chemists have made gases for use
in war that are far superior to the
German-made brand.

Not long ago we put 500 Ger-
mans out of the fighting with one
dose of our new gas. German
army reports admitted that it was
a deadly gas and more efficient than
Their boasted skilled
chemists are unable to find out how
to make it.

But all the world knows that
one of its bases is sulphur.

There are but two sulphur mines
in this country, one in Louisiana
and the other in Texas.

In every sheet of paper that is
made there is a certain amount of
sulphur.

‘We have for years been wasting
our paper.

There is not enough sulphur
available to make all of the gas we
want in carrying on our fighting
against the inhuman Huns and
also make the usual amount of
paper.

We can get along with at least
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one quarter less paper than we now
use.

Every time you economize in-
paper, every time you do without
a sheet of letter paper or a sheet
of wrapping paper or paper bags—
every sort of paper in fact, you are
saving just so much more sulphur
for our Government to put into war
gases.

The more of this powerful gas
we have at the battle front, the
more of our boys’ lives we save and
the quicker we will win the final
victory.

Do not waste a scrap of paper.

Do not use any paper unless it is
absolutely necessary.

In this manner everyone, from
the smallest child to the oldest
person, can help win the war.

REPAIRING STORAGE BATTERIES

Beginning in this issue, on the two
center pages, is the first of several
illustrated articles on the tearing
down, repairing and re-assembling of.
storage batteries.

This is the first time that such a_
thoroughly illustrated and compre-
hensive article on storage battery
repairs has been published by any
trade paper.

Storage battery repairing is an
important and profitable business
and, as you will see, it is a business
that is by no means as difficult at it
looks.

SQUEAKY RIMS

A wheel noise which may be best de-
scribed as a crunch, is frequently caused by
a loose wedge on a demountable rim. When
replacing a rim it is advisable to go over
all the nuts after setting them up tight.

A LITTLE CARE WILL PREVENT MOST ACCIDENTS
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The Steel That Goes In Auto Springs

The problem of making steel that
will possess each one of the desir-
able properties to a maximum de-
gree and the undesirable ones to a
minimum degree requires the ex-
ercise of the utmost skill and
knowledge at every stage of
the process of manufacture, be-
ginning with the choice of suitable
ore. If we are to get even a rough
notion of the difficulties here in-
volved, it is necessary that we
briefly outline the steps in the pro-
cess of making and working steel.

Iron does net occur in a pure
state in nature, but is always com-
bined with oxygen. Indeed, pure
iron is a metallurgical curiosity.
It is clear white in color and must
be kept in hermetically sealed con-
tainers to prevent it from combin-
ing with other substances, such as
the oxygen of the air.

Iron is one of the most plentiful
elements in the earth’s crust. It
occurs in different combinations
with oxygen, each ‘‘oxide’’ having
a technical name. The two most
important oxides, or ores, are:
Hematite, which is made up of two
atoms of iron and three atoms of
oxygen (in chemistry written Fe2
03) ; and magnetite, which contains
three atoms of iron and four atoms
of oxygen (written Fe204).

Other substances, such as sul-
phur, phosphorus, silicon, titanium,
and manganese, are often present
in the ore and these largely deter-
mine its value for certain purposes.

In order to separate the iron from
the oxygen in it, ore, fuel (coal,
coke or charcoal) and ‘‘flux”
(limestone) are mixed in suitable
proportions and charged into a
blast furnace, which is built some-
thing like an enormous chimney.
The fuel supplies the heat to melt
the ‘‘charge,’’ and the free carbon
combines with the iron. The oxy-
gen is mostly taken up by carbon
and passes off as gas. The flux
takes up most of the impurities and
forms a ‘‘slag’’ that floats on top
of the molten metal.

The molten iron from the blast
furnace, when ecast in moulds, is
known as pig iron. It is saturated
with carbon and may contain more
or less of various impurities, de-
pending upon the composition of
the ore and the fuel used in the
furnace. This iron is always ex-
tremely brittle and cannot be

worked into commercial form ex-
cept by casting.

Before going further we should
say just a word about carbon,
because of its extraordinary effects
upon iron. Carbon increases the
strength, hardness, and brittleness
of iron and makes it susceptible to
heat treatment, whereby its strue-
ture and properties may be con-
trolled with remarkable exactitude.
Indeed, practically every technical-
ly important property of iron
depends upon the amount of carbon
present and upon the structural
state of the combination between
the two. We shall return to this
later.

Steel is purified pig iron having
a definite carbon ’’content,’’ which
may vary from 0.1 per cent. to 2-2
per cent. according to the use for
which it is intended. The high-
carbon steels are extremely hard

Putthe BocheWhere He Belongs

FOOD WILL DO IT
EAT LESS—SEND MORE ACROSS

and brittle and are very sensitive
to heat treatment, while the low-
carbon steels are tough, may be
worked with a hammer (malle-
able), may be welded, etc., and are
not as sensitive to heat treatment.
Spring steel is usually chosen from
an intermediate grade.

The process of making steel
usually involves the melting of pig
iron, treating it until practically
every bit of carbon is burned out
of it, and finally adding the exact
amount of carbon desired, along
with other elements which are used
to improve the steel.

There are three main processes
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Hearth, the Bessemer and the
Crucible. Other processes are of
far less commercial importance, al-
though wherever the highest grade.
of steel is concerned, the electrie
furnace cannot be overlooked, as it
is in a class by itself. In all these
processes the object is the same,
namely, to produce a metal of def-
inite composition and as free as
possible of occluded (absorbed)
gases, and in general these ends
are accomplished in all cases by
adding materials which, by chemi-
cal reaction, will separate the
impurities from the mass of the
metal and permit their removal as
slag or gas. Naturally that process
which permits the most accurate
control of the temperature, the in-
gredients, the atmosphere, and
other conditions that enter into the
operation, will produce the highest
and most uniform grade of steel.

More than half of the total steel
produced in the United States is
made by the Open-Hearth process
and a large per cent. is made by the
Bessemer process.

In the Open-Hearth process the
metal is melted in a long, shallow
hearth by burning gases that are
made to pass over it. It is a slow
process, because all action takes
place at the surface where the im-
purities are oxidized and absorbed
by the slag and the carbon burned
out as carbon monoxide gas. The
only difference in the acid and
basic Open-Hearth processes is in
the lining and the slag, one being
acid and the other basic. While the
basic process also permits the re-
moéval of phosphorus and sulphur
the acid process does not remove
phosphorus or sulphur. Therefore,
in this acid process the pig iron
dare not contain an appreciable
amount of these elements.

In the Bessemer process, molten
pig iron is poured into a pear-
shaped, rock-lined vessel called a
‘‘converter,’”’ provided with holes
in the bottom through which a
blast of air is driven and made to
pass up through the molten metal
and out at the top. This air, passing
through the metal, first takes up
the silicon and manganese, convert-
ing them into ‘‘oxides’’ which ecol-
lect at the surface as slag; then
the oxygen begins to extract the
carbon in the form of carbon
monoxide gas, which is blown out
at the top and burns in a long,
brilliant flame. All this takes place
in about ten minutes. The result
is a practically carbonless iron, and
the temperature is much higher

of making steel, namely, the Open- than before on account of the heat
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released by the various chemical
reactions. The next step is to
‘‘decarburize’’ the iron; that is, add
the proper amount of carbon,
manganese and silicon. The carbon
gives it the desired strength and
hardening qualities, the manganese
takes up oxygen gas and sulphur,
and the silicon absorbs other gases.
Unless these gases are largely re-
moved, the steel will not be fit for
use.

On account of the speed of the
Bessemer process,some steel makers
use the acid Bessemer process to re-
move the manganese, silicon and
most of the carbon, and the basic
Open-Hearth process to remove the
phosphorus and sulphur and the
remainder of the carbon.

In the Crucible process, the iron,
carbon and purifiers are placed in
a closed clay or graphite crucible
and heated with the practical ex-
clusion of air and furnace gases.

The results with this process are
better than with  the ones previous-
ly desceribed because of the more
perfect control of the heat and the
gases and also on account of the
relatively small amounts of materi-
al handled.

The crucible process has the ad-
vantages of very slight action of
oxygen, hydrogen and nitrogen as
compared with either the Bessemer
or the Open-Hearth process, but it
usually involves a slight increase
in the sulphur and phosphorous
content. Phosphorous and sul-
phur are both very undesirable
from the spring maker’s peint of
view and partly for this reason it
is desirable to make the highest
grade springs from electric steel
rather than crucible steel.

The electric furnace has the ad-
vantage over all other methods of
not requiring the use of fuel and
therefore no new impurities are in-
troduced during manufacture. This,
together with very active slag re-
actions and perfect control of the
temperature permits a higher de-
gree of purification of the metal
than any other process. However,
the electric process is expensive,
and therefore, it is only used where
the highest grade of steel is desir-
ed. Its principal practical use at
present is to supplement the opera-
tion of the Bessemer and Open-
Hearth processes by carrying the
purification farther than would
otherwise be possible.

Needless to say, the. electric
furnace offers by far the best means
of producing spring steel because
of the high degree of purity that
can be obtained, and if we are to
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get a steel with high dynamic re-
sistance and non-fatiguing qualities
it must be as free as possible from
all impurities that tend to destroy
the fineness, closeness and homo-
geneity of its grain.

AMERICAN IDEAS RE-MADE
John Y. Dunlop

A short time before the war a
very interesting car was designed
in this country (England) for the
owner-driver in which the attention
required was reduced to a mini-
mum. ‘

The best feature of the car per-
haps, was the lubrication, there
being no need to perform daily
acrobatics to give a turn to multi-
tudinous grease cups.

This is to be a British made car
at a moderate price and which it

is claimed will do
everything but
steer itself .
A gear box which
will merely require
the moving of a
lever and single
handler which will
operate the jack
and raise the hood
are some of the good things. which
are to be embodied in this car which
is to be built on a large scale in an
American type of factory after the
war.

I think there is much need for
some improvement in the details of
some of those British cars, no mat-
ter where the idea is obtained from.

For instance, gear operating
mechanism has not progressed as
it should have done and there is a
wide field for its improvement.
There are many first class makes
of cars which the ordinary man can
never learn to handle properly.
Gear Changers are more or less
born, like poets, but that is all the
more reason why gears should be
designed as we are going to have
in this new ecar.

Gear changing should be a mere
matter of putting a lever into a
certain position, not of clutch
slipping and all such little tricks
necessary to coax refractory gears
into engagement.

AN AMERICAN SELF LUBRICATING
POCKETS IN EACH LEAF FOR

American cars have generally easy
gear changes and as a matter of
fact the average American car can
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give points to any car gear we have.
Another point to which not
enough attention has been given in
British made cars is lubrication.
The only way to maintain the in-
ternal friction of the spring as a
constant is to have a lubricating
system of constant efficiency. The
simplest way of doing this is by an
oil bath which, however, is out of
the question for a leaf spring.
Perhaps the next best alternative
is to have an initially greased spring
packed externally with grease
and enclosed in a grease proof case.
With a screwed down greaser of
adequate dimensions, pressure may
be put on the grease which will
force its way into every portion of
the spring and remain there. If a
case is not desirable each leaf
spring should be drilled, pocketed
and channelled so that grease from
a screwed down greaser may be
forced between all the leaves, con-
tinued pressure causing the grease to
be forced out at the leaf edges and
forcing all the dirt along with it.
Oil may be used as the [ubrica-
tion medium on a similar system but
whether grease or oil is employed
the correct practice is to enclose the
spring in a flexible covering so as
to protect it from dust and other
dirt and grit and to economize
lubricant.

TIGHTENING WRIST PIN {
BUSHING '
To tighten a loose wrist pin
bushing when it is located in the
connecting rod, take a piece of
tubing that will just slip over the
bushing on one side of the conneect-
ing rod. Next get a piece of metal
a little smaller than the bushing to
put against it. Put these in a vise
and press the bushing out. Now
give the bushing about a quarter
turn and thrust it back in the con-
necting rod and you will find in the
piston pin tight enough to run for
some time before it will be neces-
sary to renew the bushings.

CUTTING RIVETS
The proper tool to use in cutting
out rivets that hold together thin
metal parts is a sharp chisel. The
head of the
rivet  should
be backed up
with a weight
of some kind
S0 as to pre-
vent tearing
of the adjacent metal. An oxyacety-
lene torch is the quickest method

of cutting off rivet heads.

SPRING WHICH HAS
THE LUBRICANT
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THE ARMY HORESHOER

Dry Feet—Dry feet frequently
result from rasping the periople.
Soften the hoofs by soaking in
water and then apply cosmoline or
linseed oil, which will retain moist-
ure as the normal periople should
do. This should be applied daily
for a week or two. A thick paste
of ground flaxseed and water, pack-
ed into the cavity of the foot be-
tween the branches of the shoe or
" a packing of moist clay will keep
the foot soft. Such packings will
generally remain in place over-
night.

In this chapter have been treated
the common foot ailments of the
Army horse. Pathological shoeing
for drop sole resulting from lamin-
itis, for bowed tendons, and for
other troubles that cannot be per-
manently cured has been omitted
from this text-book. The Army

foot before turning the heels for
preparing the bar, as the shoe is
more easily fitted before welding
the bar and the shoer can estimate
the amount of stock required for
making the bar.

To prepare the heels of the shoe
before turning in the bar.

(a) Scarfing.—This is accom-
plished by holding the shoe on the
face of the anvil (either surface on
the face) and striking on the upper
edge of the extremity of the heel,
the hammer held at an angle of
about 45° with the plane of the
upper surface. This will result in
a bevel between the upper and
lower surfaces of the heel about a
half inch in length. Secarf the other
heel in the same way, except that
the scarf is made on the opposite
surface.

(b) Pointing the Scarf—To in-
sure a smooth weld. This is done
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legnth of the finished bar, as the
ends must overlap for welding.
Turn the other heel in the same
manner.

To Prepare the Bar for Welding.
—Close the shoe bodily until the
scarfed points overlap and then
hammer the points down until they
fit closely, leaving no space for-
coal dust to accumulate.

To Weld the Bar—Place the bar
in the fire and heat to a welding
heat tilting or rocking the shoe for-
ward and back to insure an equal
heat on both sides. When the prop-
er heat has been obtained (flux-
ing), place the bar on the face of
the anvil and strike a few light
blows on one point, then reverse
the shoe and strike on the opposite
point. This will bind the points
together.

Reheat the bar to the welding
heat and taking the same position

There’s A Guy In Germany We’d Like To Show This Picture

IN OUR MAY NUMBER WE SHOWED A PICTURE OF LOFFELMACHER BROTHERS’ PLOWING THIS MINNESOTA FIELD

AND HERE WE SEE THEM CUTTING GRAIN WITH A FOUR BINDER HITCH—LATER ON THE SAME TRACTOR WILL

THRESH THE CROP. THE LOFFELMACHERS DON'T WEAR A UNIFORM OR CARRY A GUN, BUT WHAT'S THE USE—
JUST LOOK AT WHAT THEY'RE DOING TO WILHELM DELIRIOUS HOHENZOLLERN AT HOME IN MINNOSOTA

horse must be ready for hard ser-
service. When his feet are in-
curably bad he should not be nurs-
ed but should be placed on the in-
spection report.

The Making of Pathological
Shoes—The Bar Shoe. This shoe,
as previously stated, is more fre-
quently required in Army shoeing
than any other special shoe. It is
made from the issue shoe, and the
general fit and shape when finished
are the same with the exception of
the bar across the frog.

Select an issue shoe that is a size
larger than the one that weuld
ordinarily be used, and preferably
a front shoe. A size larger in order
that the heels shall be long enough
to admit of turning the bar and a
front shoe on account of its width
and stock.

It is advisable for the beginner
to fit the shoe to the outline of the

by holding each heel in turn so
that it will rest at an angle upon
the face of the anvil near the heel,
and striking on the upper edge at
the end. This is the same position
and accomplishes the same result
as pointing the heels of the plate
and service shoes after drawing.

To Turn in the Bar—Hold the
shoe with the tongs at or above the
toe; place the inside edge of the
heel to be turned, on the point of
the horn, the quarter nearly hori-
zontal, with one inch or an inch
and a half projecting over the horn,
depending upon the length of the
bar required. ,

Strike on the upper edge of the
portion projecting over the horn,
lowering the hand as the bend pro-
gresses, and turn in the desired
length at a right angle.

The length of the bend should be
a little more than one-half the

complete the weld by heavier
blows reversing the shoe so that
both sides will be flattened. After
the weld is completed the bar is
shaped by holding one corner on
the point of the anvil and striking
on the center of the bar, and
then reversing. This will set
the center of the bar forward,
give it the correct shape at the
heels, and prepare it for beveling.
The front half of the upper surface
of the bar must be hammered down
(beveled) to the point, thus form-
ing a cradle for the frog.

Fitting—The bar shoe is fitted
as is the service shoe, and the same
heats are used. A little more al-
lowance, however, is made for ex-
pansion on account of the added
frog pressure.

To Open the Toe.—The shoe is
heated throughout to an even heat
and held upright with the bar on
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the face of the anvil. The blows are

struck along the toe, thus open-
ing the toe and quarters without
changing the bar.

The toe may be opened as in the
service shoe.

To Widen the Heels.—By length.
ening the bar.

‘When the Quarters are too Long.
—Heat the bar and the heels to a
cherry heat. Hold the shoe in the
tongs at the toe and place inside
edge of the heel on the point of the
horn, resting at the point from
which it is desired to turn the heel
into the bar. Strike on the end of
the heel projecting over the horn.
Then reverse the shoe and proceed
in the same manner with the other
heel.

(b) When the quarters are of
the correct length, heat the bar to
a white heat and draw it out by
working on the face of the anvil.
This will lengthen the bar and at
the same time reduce its thickness.
After drawing out in this manner,
the bar must be leveled with the
upper surface unless the frog is so
large that it will produce the de-
sired pressure. The bar may also
be drawn on the point of the horn,
working on one half and then re-
versing; this method thickens the
bar and should be used if the frog
is very small.

MANUFACTURE OF COM-
PRESSED ACETYLENE
GAS

Every user of acetylene gas knows
that it is produced by the action of
water on calcium carbide, but the
preparation of carbide and the com-
pression of its gas is still something
of a mystery to the average man and
there are details in this connection
that are not generally known.

Lime and coke are first finely
crushed and then thoroughly mixed.
The mixture is then dumped into an
electric furnace where the intense
heat speedily converts the materials
into a dark blue-grayish slag that is
easily erushed—that is carbide.

Acetylene gas is not poisonous
when taken into the lungs in small
quantities but if it is allowed to mix
with air in a confined space any
flame brought near it is likely to re-
sult in a heavy explosion.

‘When water is brought into con-
tact with carbide and all the gas has
been obtained, there remains in the
bottom of the generator a greyish-
white sludge that is nothing but
slacked lime. Hitherto the disposi-
tion of 'vast quantities of this sludge
has been a matter of considerable

difficulty to the commercial manu-
facturers of the gas. Recently ex-
periments have been undertaken
looking toward the utilization of this
material which has been wasted and
satisfactory results arc said to have
been attained in using the sludge for
wall plaster.

A pound of carbide will generate
about 414 cubic feet of acetylene gas.

In the preparation of the com-
pressed gas there are certain precau-
tions that must be observed for when
the gas is compressed to more than
30 pounds it is liable to explode
simply from concussion. Therefore,
to overcome this danger the gas is
dissolved in acetone which is a com-
ponent of wood alcohol. Acetone has
the very remarkable property of
absorbing, at normal temperature,
about 25 times its own volume of gas
for each increase in pressure of 15
pounds.

The volume of the acetone in-
creases at the same time with its

HANDY DEVICE MADE OF 1
INCH PIPE FOR REACHING OUT-
OF-THE-WAY GAS TANKS

absorption of acetylenebeingapprox-
imately one and one-half times
greater at 180 pounds than at
atmospheric pressure, or about 15
pounds. At pressures varying from
150 to 180 pounds it is known as
‘‘dissolved’’ acetylene.

If a steel container were filled with
this liquid at the pressure mention-
ed and placed on the market the
pressure of the gas would gradually
decrease as the volume of the gas was
reduced and as the volume of the lig-
uid became correspondingly re-
duced although no liquid had actual-
ly been taken from the -container.
Hence it would follow that an ever
increasing air pocket would be left
in the bottle into which the gas re-
maining would expand, forming a
pocket of gas liable to explode by
concussion.

This difficulty has been overcome
by filling the gas container with a
porous cement of either charcoal or
asbestos, but usually the latter. This
cement must be so arranged as to
permit of no shrinkage.

Acetylene gas compressed in this
manner has a freezing point of 49
degrees below zero. This feature is
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a very valuable one as an acetylene
generator must be kept above 32 de-
grees to prevent from freezing.

To guard against and prevent the
explosion of acetylene tanks in case
of fire, manufacturers are putting a
fusible plug in the ends of the
cylinders that melts at a certain tem-
perature permitting the gas to es-
cape and burn freely. Cases are
known where the heat has been so
intense that the brass gauges and fit-
tings were melted but no explosion
resulted.

From these reasons it can be very
well concluded that compressed acety-
lene can be considered as being
absolutely safe with none of the dis-
advantages or risks connected with
the generator system.

SAFETY BREAK PINS

In the repair shops in country
districts there is a good demand
these times for safety pins for
tractor plows. These pins are used
in the tractor-plow hitch, so tnat
when the plow strikes an obstru-
tion which might do damage the
pin breaks and releases it. These
pins are made of hardwood and
most plow concerns supply a few
with every plow sold. The wood-
worker who has a lathe can profit-
ably use a lot of his old hardwood
stock by getting samples of the
plow pins mostly used in his dis-
triet, turning up spare pins in an
odd hour. A steady demand for
those pins is found wherever tract-
ors are used.

STICKING VALVE CAPS

Valve caps have a way of stick-
ing in place so as to defy all
ordinary efforts to dislodge them.
When this happens, it is a good
plan to cut out a section of the rim
with a cold chisel and then drill a
series of three sixteenths-inch
holes from this cut out section of
the rim up to the threads. Enlarge
this series of drill holes into a
slot with the chisel and then give
the rim a smart tap with a steel bar
or other convenient piece of stock.
This can be easily unscrewed.

FUEL LINE REPAIR

There are many convenient ways
of making emergency repairs on
the fuel line, wrapping with tire
tape and varnishing being one of
the best. When it is possible to
make a more permanent repair, the
pipe may be wrapped with fine
copper wire, which should then be
soldered over.
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Needs it just the same—*I have had to
quit general blacksmithing on account of
my health and am now working as a
machinist, making good at it and like it
fine. Whether I work at general work any
more or not I must have the Auto and
Tractor Shop so as to keep posted with
the times.”

A. C. Wagner, Kansas.

Repairing Fords—“I have taken Ford
car repairs as a side line. to the black-
smith work and have been so busy that
I haven’t had time to think.”

J. A. Cook, Mississippi.

Wouldn’t Miss It.—“I wouldn’t miss my
paper for anything. It’s just the paper
for my business or anybody else.”

E. J. Reidelbach, Wisconsin.

A Mysterious Patriot—The picture
shown elsewhere in this department was
received a short time ago and signed “New
Jersey Blacksmith”. We don’t know who
he is any more than you do but every-
body is entitled to a guess. He states
that he is past the draft age but avers
his allegiance and devotion to our country
and its cause with the- following oath:

“To my country and its brave -defend-
ers I pledge my life, my fortune and my
sacred honor.”

Kansas Association to Meet—The Black-
amiths’, Horseshoers’ and Wagonmakers’
Association of Kansas will hold their 12th.
annual convention at Hutchinson, Kansas.
November 13 and 14. This convention will
be of great interest to the trade through-
out the state and every mechanic should
make an effort to attend. A varied and
interesting program has been prepared
thiat will be of value and interest to all.

Some Kansas Observations—“I have
been a reader of your journal for many
years and received many valuable helps
and much interesting information. The
progress of time and methods of doing
things would be hard to keep pace with
were it not for the journal that comes
to me every month. brimful of new ideas
and helps from all parts of the world.

“What a change has taken place in the
last few years. I attended the recent
National Tractor Show at Salina, Kansas.
I have heard and read about such shows
but did not realize it was such a big affair
until I saw it. It would take entirely
too long to describe all the details of the
show. About one hundred or more tractors
of all different sizes and makes were at
this show and it was not the least bit of
trouble to plow a section of land in two
hours. The tractor sales at this show was
the greatest ever, the Fordson taking the
lead in the sales. About 500 Fordsons
were sold in the three days of the demon-
atration, after which it was not possible
to get one at any price.

“We have a lot of tractors in our local-

\

ity already in use and more will come in
use next year and all this will mean a
lot of repair work for the blacksmith and
repairman. Out in this great state of
ours there are very few who are not
learning the motor repair business and
with the additional work of all kinds
coming in there is a great future for the
blacksmith if he will but grab the op-
portunity.

“Some smiths are still mourning over
the lost horseshoeing and buggy repairing
but the only thing to do is to forget it,
clean up your shop which will give them
plenty of room for auto and tractor work,
read the American Blacksmith, Auto &

OUR MYSTERIOUS PATRIOT, WHO
1S HE?

Tractor Shop, which will give them in-
formation about such work; be business
men, charge for your work and collect it.

“The blacksmith organizations are
teachers in the same line. I have attend-
ed nearly every convention of our associa-
tion and have always found it worth the
time and expense. We get different ideas
from all over the state. The brotherly
feeling present at these gatherings between
competitors is carried outside of the con-
vention and they have gained confidence
and mutual respect for each other and
this good will is bad for price cutting.

“The only price system to follow is the
“overhead” system and especially at this
time when everything is sky-high so that
if one is not careful he may pay out some
money for the privilege of working, but
here again comes the Journal. The man
who reads it will benefit in many ways;
better mechanically and better financial-
ly.”

G. E. Johnson, Kansas.
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TO ADJUST FORD STEERING GEAR—

A Ford touring car was brought to me
to have play taken up in the steering
gear. As I have just started in the auto-
mobile repair business I would appreciate
your assistance.

J. H. Snell, Pennsylvania.

When the two small retaining keys on
the top of the steering column wear only
slightly loose there will be a relatively
great amount of slack in the steering
wheel. Keep them snug and firm. It may
also result from depreciation of the teeth
of the small planetary pinions and internal
gear mounted under the steering wheel
spider. These should be replaced with
new ones when worn. The steering wheel
is removed from the steering column and
pulling off the spider hub from the shaft
to which it is fastened. The interior of
the steering gear may be easily inspected,
after the steering wheel is removed, by
loosening a set screw and unscrewing the
brass cap covering the reduction gear case.
The steering wheel can be removed from
the steering post by driving it off the
shaft with a block of wood and a hammer.

Glad To Do Favors Like This—‘“Please
send me a price list and catalog of auto-
mobile accessories. I am a blacksmith
and have a good shop operated by gasoline
pow;:r and intend taking up automobile
work.

I would like to have an air tank to be
worked by my engine and would buy one
that had been used.”

J. M. Cardinal, Oregon.

South Africa Sure Has some Interesting
Writers—I have been reading your paper
regularly for the past 16 years and 1
must say that it has given me and many
of my employees useful tips and know-
ledge on everyday work. I, as a smith,
take perhaps more notice of the smithing
notes, oxy-acetylene welding and espeei-
ally the power hammer, of which 1rore
anon. Our painter also is greatly inter-
ested in your series of motor painting
articles. I have been smithing for the
past 35 years, the last 18 of which bave
been in this city, and am still as fond of
the craft as ever and have a great respect
for my Hay-Budden 3% Cwt. anvil. It
rings as true as a bell and is a credit to
its U. S. makers.

We have four fires in constant use and
they are all fitted with Hay-Buddens. We
anticipate putting in severdl more heavy
fires to cope with our heavy work of which
we have an increasing trade. Our fires
are all Champion Blowers and Forge Co.,
and are blown by a Champion electric
blower to each forge and have given com-
plete satisfaction. We have also placed
a further order with the Champion Co.,
for their largest style forges and blowers,
also one of their Hercules electrically driv-
en power hammers, the largest they
catalogue, No. 1, to handle our heavy
work. We also anticipate a want for a
further and heavier power hammer to
handle drillers stuff such as the Keystone
and Star drill stems as these rm 41 to
5 inch stuff and some of them are good,
hard steel at that. 1 think your
smiths must allow us some credit for be-
ing able to make a weld on these with
28 pound sledge hammers, using Kaffir
boy strikers in relays. I always use four
of them and am able to put in the scarf
of a male and female heat in twice to the
fire and anvil for which we give them
every credit (but little money). A tot
of F. C. (or Colonial Brandy) at knock off
time (‘Twould never do to let the mission-
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ary societies hear of this. Ed.) goes a long
way when a heavy job has been finished
and laid down.

I would like some of your power ham-
mer ink-slingers to give us & recom-
mendation for the best hammer and eize
to install for handling this class of work.
Also enclosed you will find a rough sketch
of a broken drill jar. These have given
us much trouble to repair as the steel
used in some that we have run across is
very hard to weld seeming to be of the
cast steel variety. Any of our smithy
friends who have had experiences of this
class are invited to write through your
medium.

You may be interested in knowing what
class of work we handle so I will give you
a few details; horseshoeing; cartbuilding,
anything from a hand cart to a buck
wagon, Cape carts, buggies, gigs, spiders
or light four wheelers; oxy-acetylene
welding; engineers smithing; wood bend-
ing; gate making, motor repairs of all
sorts; coach and motor painting sign
writing, etc, (We swear by Valentines
colors).

We are the Orange Free State and
Basutoland agents for the good old Ameri-
can Hupmobile motor car and are job-
bers of all accessories and supplies to
blacksmiths and wagonmakers generally,
80 you will note that we should be fairly
busy one way or another.

Prices are sky-high for all materials
here just now. Iron averages sixpence to
ninepence per pound; half round 1/8 per
pound and spring steel 2/s per pound;
Horseshoes 75 shillings per keg of 100
pounds (approximately $15.75) and almost
unobtainable at any price; horseshoe nails
25/6d per pound. Work is brisker than I
have ever known it to be in my 18 years
of South African experience.

Thanking you for past favors and trust-
ing that this letter will lead to a brisk
correspondence with other brothers of the
anvil although I know their fists do mnot
take kindly to the pen.

E. 8. Humphries,—Humphries & Lammas
Orange Free State
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H.A. WHITE USES A CONVENIENT

TOOL BOX IN HIS MINNESOTA

SHOP. THE CIRCULAR BOX HOLD-

ING THE DIFFERENT NAILS RE-
VOLVES

Wants to Build a Planer—I will try and
let you know that I certainly appreciate
the magazine I have been getting from
you for some time, it is surely a great
help to me. I have been in the black-
smith business for nearly five years and
have learned the trade by myself with the
help of the paper.
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MINNESOTA PRODUCES AN UP TO DATE AND PROGRESSIVE LOT OF
MECHANICS AND OUR FRIEND ED BOTT HERE IS ONE OF THE BEST

I ‘borrowed three volumes from a friend
and sure found interesting things and
learned a great deal from them.

I would like to ask if anyone in the
trade has tried to make an iron planer
and what success they have had. I would
like to make a light one if possible, for
tight work. If anyone has anything on
this please answer through the journal.

V. B. Edwards, Idaho.

‘We Get a Bouquet—“Have enjoyed the
paper very much and wigh you success in
the future. I am glad to note your pro-
gressiveness. L. A. Holcomb, Arkansas.

It’s an Ill Wind, Etc.—In an error made
by the persons sending in a subseription,
Mr. W. D. Gallagher, of Michigan has been
receiving the Auto & Tractor Shop. He
also received an invitation to “rally” for
another year when the subscription ex-
pired.

Mr. Gallagher is not a blacksmith but he
says that there are many things of in-
terest in the paper to those who do not
belong to the trade and that he has al-
ways held the opinion that the man behind
the anvil and the man behind the plow
were men to be considered.

Change in Location Good for Him—In
asking us to make a change in his address
Mr. Clarence J. Loux, of Pennsylvania
tells us that he has worked at his new
location for séveral weeks and says that
the change has more than paid him. He
is in a prosperous farming district and
says that he is up to his eyes in work.

Mr. Loux tells us that he has discover-
ed that if a community is not what it
should be it is best to look for another
location and then clear out. There are
lots of them open and & man is more
than foolish to continue in a place where
he sees that there is little or no opportun-
ity for improvement.

“BOOKS RECEIVED”

I received my copier of Dyke’s En-
Cyclopedia and Foden’s Mechanical tables
in good condition. I was very pleased to
get them and will find them of great use.
Had a glance through Dyke’s book and it
seems to cover all matters pertaining to
the automobile. Have stacks of work at
present.

H. F. Thompson, Western Australia.

Dressing Picks—“Can you give me a
simple method of dressing picks?”

1. M. Jones, Pennsylvania.

Take a Piece of 3,-inch square or 7%-
inch octagon steel, about 75 point carbon.
Flatten down to an edge, spreading out
point like a swallow’s tail. With a hot
chisel cut out the center in an A shape.
In this piece cut two nicks, 8o as to raise
two little spurs. Let steel get nearly
cold before inserting in the pick and drive
it well in. Don’t split the pick wmore than
is necessary. Jam the steel well down
and the three-cornered spur will hold
steel solid. Get a good soft heat and use
some welding compound; weld and dress
point.

Increased Business From $s00 to 84,500
—For four years this thriving manufac-
turing city of 3500 inhabitants held the
distinction of being the only town in
California with a population of over 500
without a garage. r owners had been
compelled to depend on Daly City and
Colma, 3 miles away, or San Francisco
for service. W. C. Wickmire saw and
grasped an opportunity which had been
passed up by many and erected the South
City garage on a prominent corner about
3 months ago. His total capital then was
less than $500; last week he refused
$4,500 for his business.

Mixture Too Rich—I have a Rambler
from which I do not seem to get the ser-
vice I should. I cannot use a hot air tube
and the engine backfires going down lill,
but seems to do well on an ordinary pull.
The throttle is set so that the motor just
turns when starting. What causes the
backfiring? Ignition seems 0. K.; com-
pression is good and no carbon, yet I
only get about nine miles per gallon of
gas. What do you suggest?

J. E. Hackney, Glen, Penssylvania.

The Trouble is Probably too rich a mix-
ture, as the engine backfires going down
hill. The float probably sticks or leaks
and this accounts for your poor gas conm-
sumption.

When a nation feels that it has more
friends than it needs all it has to do is
to start a war. )
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Accessories and Supplies of Interest
to the Trade

AN ATTRACTIVE WINDOW DISPLAY

To assist their dealers in increasing
their sales of Peerless Color Finishes, the
Columbus Varnish Co., has arranged an at-
tractive series of window displays and
that they are attractive can well be judged
from the picture shown below.

THE COLUMBUS VARNISH COMPANY'S AT-
TRACTIVE FALL WINDOW DISPLAY

The Columbus Varnish Company, of
Columbus, Ohio, manufacture a complete
line of automobile paints, and paint
specialties for upholstery, tops and body
refinishing and preservation.

The Columbus Varnish Company will be
glad to receive your request for informa-
tion, prices and other details that you
may be interested in.

ADMIRAL WELDING MACHINES

Conservation is not a new word, but it
has a new meaning for most of us. Especi-
ally is this true with reference to metals.
Machinery of all kinds has advanced in
cost very materially and it is difficult and
many times impossible to secure repair
parts.

The reclaiming of broken castings with
the oxy-acetylene welding process has
grown from a few scattering welding
plants of a few years ago, until to-day
in many parts of this country, every
blacksmith and repair shop is equipped to
handle this class of work. It is estimated
that there are 3000 welding plants in the
State of Kansas alone. Over 2000 of these
are Admiral Welding Equipments. Strange
as it may seem there is more welding for
‘each of these plants than in communities
where the plants are scattering.

Most of these plants are operated by
blacksmiths, and very few of them have
had any instruction or training except
that gained from the instruction book,
furnished with the apparatus, yet they
are doing good work, making big profits
and saving hundreds of thousands of
dollars over the cost of buying new parts,
to say nothing of the saving in time, and
the increased production by keeping the
machinery at work.

A few years ago a welding plant was
a cumbersome complicated machine, de-

signed to generate both oxygen and acety-
lene. Numerous accidents occurred as the
generating of oxygen from the chemicals
is always hazardous even under the direc-
tion of an expert. The gases thus gen-
erated were impure and failure to do good
work was common. Welding rods and
fluxes had not been develop-
ed and there was a great
deal of these supplies on the
market of inferior quality.
Welding apparatus, at
that time, was sold almost
exclusively through special-
ty salesmen, and a demon-
strater was sent by the
manufacturer to install each
plant and get the customer
started off properly. The
expense of selling in that
way was enormous and on
account of the small volume
of business, even by the
largest companies, made the
overhead cost extremely
high, and the cost of the
welding plant was prohibi-
tive for the average shop.
However, with the instal-
lation of branches in all
of the principal cities where
oxygen and acetylene can be
secured in steel cylinders, so that it was
not necessary for the customer to generate
these gases, eliminating all danger of ex-
plosion, and making it possible to sell a
thoroughly efficient and practical welding
outfit at a price within reach of any
shop, we placed the Admiral Welding
Equipment on the market, selling it
through jobbers, and it immediately
sprang into favor as its advantages over
the generating plants are manifold.

We give below a few of these advanta-
ges:

Portability; It can be moved to any
part of the shop, taking up a very small
space, or it can be loaded in any touring
car and taken to the work in the field,
over any kind of roads.

Economy; No gas is wasted as only the

* amount required to do the work is used.
The time required to care for and operate
the generating plants with the loss of

A COMPLETE WELDING OUTFIT,
READY TO TURN ON THE GAS
AND GO TO WORK FOR 860

gases generated but not used is a very
considerable item.

Price; Our low prices are due to a small
profit on a large volume of business, with
a low overhead and low selling expense.
Every detail of the apparatus is of the
very highest quality obtainable, and no
expense is spared in the manufacture to
secure the greatest efficiency.

The Admiral Welding Equipment has
been developed under actual working con-
ditions in our job shops where we handle
every kind of work. The smallest job
was putting an eye in an ordinary knitting
needle; the largest was the main frame of
a 550 h. p. engine weighing approximately
40,000 lbs. which was welded in place
without removing any part from the en-
gine. Both of these jobs were welded
with the same welding torch, in fact we
manufacture only one size, kind or style
welding torch. :

The Admiral Welding Machine Co.,
1331 Walnut St., Kansas City, Mo., will
be pleased to furnish you with prices,
catalogues, etc., on request.

View of Witte Engine Works, Kansas
City, Mo.—Largest, Exclusive Keroscne
and Gasoline Engine Factory in the world
selling direct to user. This factory was
established in 1870 and has been contin-
uously under the management of Ed. H.
Witte, president and principal owner, since
1884. Since this picture was 1nade,
another large factory section has been
completed covering approximately 10,000
feet of floor space. It will be used solely
for the erection of portable engines and
saw-rigs. Sawrigs are now in great de-
mand on account of the big campaign of
the U. S. Fuel Administration urging the
general use of wood for fuel wherever
practical.

OPPORTUNITIES FOR INVENTORS

Several years before the Civil War
broke out one of the United States pen-
sion commissioners resigned from office
giving as his reason that “everything
had been invented.” At that time
there were no telephones, electric lights,
automobiles, or thousands of the other
things that now constitute everyday
necesgities of life.

Manufacturers and individuals are con-
stantly on the lookout for some promis-
ing idea to develop.

If you have an inventive turn of mind
and want to capitalize it write to Chandlee
and Chandlee, 411 F Street, Washington,
D. C.,, and ask for copies of their bLook
“How to Obtain a Patent” and also a
list of inventions that manufacturers have
requested. These are both free and will"
be sent on request.
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AST winter. I
had a lot of
spare time on
my hands and
having long
felt the need of
a power ham-
mer that would
enable me to
handle more
work and
handle it quick-
er, I decided
that I could
utilize this time
and build a

power hammer of my own, and, for
the benefit of others, I have en-
deavored in the following
article, to set forth as clear-
ly as possible how this was
done, both in pictures and
text.

To begin with I formu-
lated certain theories that
1 though ought to be em-
_bodied in a good power
hammer and they are; That
the anvil of a power ham-
mer should be separate
from the frame to relieve
the bearings, ete., of the
severe jar that they would
otherwise receive. My ob-.
servations taught me that
the anvil of the hammer
should have some springy
substance interposed be-
tween it and the concrete
base for the good of both
the base and the machine.
I further concluded that a
small power hammer should
be built self-ontained.
Another thing that I de-
cided on was that the ram
must be balanced in order
to give lasting satisfaction
and not continually be
breaking the guides and
other parts. These ideas of
my own I endeavored to in-
corporate in my first try.

It further stands to rea-
son that after one has built
his first machine he would learn
some things so that if he were to
. build another he would be almost
certaintomakesomeslight changes.

If T were to build another, I
would change the dimensions in
some particulars. In this I am
going to give my readers the bene-
fit of my conclusions and use such
dimensions as I would use in the
construction of another machine.

To begin with, I selected oak
timber as being the best material
for the base. I made this by bolt-
ing together with 3-8 inch rods
four pieces of 4x6 and one
of 2x6, forty-two inches long, so
as to form a wooden base 18x6x42
inches.

The bolt heads that fasten the
frame and anvil to this base should
be countersunk on the under side

MR. WAGNER'S POWER HAMMER COMPLETED AND

READY FOR WORK

of the base so that they will not
interfere with the fitting of the
I made these
bolts with ‘‘T’’ heads of 5-8 stock.

base to the concrete.
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These were sunk across the grain
of the timbers. Using ‘“‘T’’ head
bolts and placing them across the
grain, they will not turn and are
easily sunk, besides they will not
cut into the wood, as I made the
‘‘“T* heads about two inches long.
The bolts for the frame, six in num-
ber are 7 inches long and the
anvil bolts are 8 inches in length.

Before assembling this base I
put in a 5-8x6 inch ‘‘T’’ head bolt
3 inches from the rear end of each
of the two outside pieces on which
to hinge the foot treadle.

For the anvil I made a pattern
of soft pine wood and had a casting
made of it at a nearby foundry.

The flange at the bottom is

16 inches in diameter an

11-2 inches thick. The

body is 12 inches in diam-

eter just above the flange

and 8 inches in diameter

near the top and is 24

inches high. The dovetail

slot across the top is 2

inches wide at the opening

11-8 deep. There are six

 holes in the anvil flange for

4 the bolts. These holes were

{ drilled with an 11-16 drill.

-t The anvil pattern was

. made in one piece and was

turned on my lathe. The

slot at the top was made

with an outward draft for

. convenience in moulding. 1

made sufficient allowance

for material to be chipped

out of the casting with a

chisel. . A planer would

have been better and made

a little neater job but I

didn’t have it. In order

that the best iron would be

where the most strength

was need, I had the mould-

er bed the pattern in top
side down.

The material for the
frame should be 31-2x3-8
inch angle iron for the feet,
uprights and crosspieces
and 4x3-4 inch flat stock
for the guide supports and 2x3-4
inch flat for the braces. The rivet-
ing should be done with 5-8 inch
boiler rivets of the proper length
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for each place, driven hot and prop-
erly set at top and bottom.

H
3 —
o 3 . P J
TN T T E
— -
Lo L = .
A P 4 \
.
° [ .
Lo h bR B
ol =
_ - e ;
c i
o ° o
. T .
..... . 4.3
........ (- 4 :
E
L}
1
1
1
\
'
~v
A A )
)
)
]
1
'
A}
'
_r_—j |[l—- :
— H

Flo.3

The feet of the frame are 18 inch
lengths of angle iron to which the
uprights are riveted with two rivets
at each joint. Holes are also
drilled in these for the bolts fasten-
ing the frame to the base and also
a hole near the ends of each for the
anchor bolts for fastening the
machine to the foundation. I pro-
vided six bolts; two through each
of these feet and two in the two
front corners of the wood base at
the anvil end.

Fig. 1 and Fig. 2 show respec-
tively side and end views of the
frame. The four uprights should
be made of 3 1-2x3-8 angle stock
and should be bent as shown in
Fig 2. The frame should be 56
inches high, less the thickness of
the top angles which is 3-8 inch.
The bend should be 31 inches from
the top end. The best way to get
the uprights the proper length is to
lay out the spread and measure the
angle, bend it to the 31 inches. Al-
low material to cut to the exact
length after bending as it is very
difficult to tell just how a piece of
angle iron is going to act in bend-
ing. I was particular to get these
uprights exactly the same length.

We will next note the top pieces
E. in Fig. 1. They are cut from the
same material as the uprights and
are 27 inches long and should be
riveted flat together as shown in
Figure 2, care being taken to have
the sides come level with each
other so as to form a level surface
to bolt the bearing boxes down on.

The guide suppoorts, C in Fig 1,
should be made of 4x3-4 flat stock

27 1-2 inches long. They project
out from the frame 9 1-2 inches and
the two pieces D riveted on them
are pieces of the same size angle as
the uprights and are 12 inches long.
Care must be taken to get them to
form a flat face in line with the up-
rights because they serve as a
fastening place for the guide bars
which guide the ram in its vertical
travel. The lower guide support
C, should be 31 1-2 inches from the
base. The braces F and G are made
of 3-4x2 flat and the brace G should
have a forked end to be riveted
astride the top pieces E. The feet
are of the same angle as the up-
rights, they are shown at B in Fig.
2. Fig. 2 shows how the top pieces
E and the guide supports C are
riveted between the uprights A.
These joints are all riveted with
5-8 inch boiler rivets. Use an 11-16
drill for these holes and of course,
drive the rivets good and hot with
the proper sets for both top and
bottom.

THE CRANK SHAFT — The
crankshaft is 1 1-2 inches in diamet-
er and 30 inches long. The crank
plate was secured from an old
windmill on which I shrunk a
heavy band to reinforce it and
turned up smooth on the lathe. It
is about 9 inches in diameter and
the center boss is 1 3-4 inches deep.
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The stroke should be about four
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inches, that is the crank pin should
be set eccentrically about two
inches off center. I shrunk this
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plate on the shaft. The main pul-
ley is an ordinary pulley with a
diameter of 111-2 inches and a 6
inch face. On the two edges
of the face I shrunk two bands
of 3-4 inch square stock and
then turned them up true. These
bands serve as flanges and surfaces
for the brake blocks to bear upon.

As can be seen in the picture, the
bearing boxes are special castings,
that is, they have legs cast to them
so as to set them up a bit. They
are 7 inches from the bottom sur-
face to the center of the shaft and
once did duty on an Aultman-Tay-
lor steam traction engine. They
just fitted the bill and instead
of such luck I would have had to
made patterns and had castings
made. I have them bolted to the
top pieces of the frame with two
3-4 inch bolts to each bearing.

The crank pin was turned out on
my lathe and has a 17-8 inch bear-
ing, the center of the bearing sur-
face being 17-16 inches from the
face of the crank plate.

RAM—Next came the ram,
shown in Fig. 3. Parts A and B
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I made from a piece of 41-2 inch
shafting 11 inches long and weigh-
ing about 50 pounds. Here is
where you get your hard work un-
less you have a planer or shaper.
I used hammer and chisels, files and
scrapers to chip out and finish the
two ‘“V’’ shaped ways that are
diametrically opposite each other
and which fit the ‘‘V’’ shaped
guide bars. These ways are cut
deep enough to make a wearing
surface on each side of the center
of 7-8 inch wide. Finishing these
grooves with file and scraper takes
patience as well as considerable
time. The dovetail slot in the end
of the ram for the die I also eut
out by the same process. It is 11-8
inches deep and 1 1-2 inches wide at
the opening and 1 3-4 inches at the
bottom.

There must be two holes drilled
through the ram crosswise and at
right angles to the line that touches
the centers of the ‘“V’’ ways. The
first hole is 11-2 inches from the
top and the second is 3 1-4 inches
below the first, on centers. I drill-
ed them with an 11-16 drill and
use a 5-8 inch rough bolt in them.
These holes should be drilled
straight through the ram and
parallel with each other. I located
and centered them on both sides of
the ram and then drilled them be-
tween lathe centers, that 1is, I
chucked the drill in the lathe and
then put the work between the
point of the drill and the tailstock
center and drilled the holes half
way from each side, feeding with
the tailstock secrew. Next I drilled
two 1-2 inch holes endwise into the
top end of the ram, and one on
that line that connects the ‘V”
ways. A short distance from the
bottom. I drilled them about 11-4
inches deep and connected them to
the ‘““V’s’”’ with a 7-32 inch hole.
These serve as oil holes for the
guides.

At G in Fig. 3 is shown one of
the ears that are bolted to the
sides of the ram, one on each side.
To make these I took 11-2 square
stock and fullered on each side of
the center and drew the ends out
as shown in the sketch. I then
chucked them in the lathe and drill-
ed an 11-16 hole through them in
the center part and then sawed it
open and dressed it out so as to ap-
pear as shown. Then through the
flat ends I drilled 11-16 holes to
match those in the ram. These
ears serve as bearings for the
spring links and should have oil
holes drilled. :

For the spring links I used 5-8

round rods. On one side I made a
solid link 8 inches long inside and
13-4 inches wide inside, with
square bends at the corners having
the end sections straight and round
so as to form bearings for the ends
of the spring and the ear on the
ram. On the other side I used an
adjustable link made with a U
bolt and a yoke. Each side of the
U bolt is 11 inches long and 13-4
inches between the square bends,
leaving the end part to serve as a
bearing in the ear of the ram on the
other side. The outer ends are
threaded up about three inches for
a 5-8 inch nut. The yoke is a block
of steel 11-4x11-2x13-4 inches.
The center portion of this is turned
down to 3-4 inch in diameter for a
bearing which should be about
15-8 inches long. The bosses left
at each end should have an 11-16
hole drilled through them in the
direction that the block measures
11-2 inches. The bearing should be
turned so it will come to one edge
of the piece. This leaves material
on one side of the bosses so that
the adjusting nuts will not interfere
with the hook on the end of the
spring.

Conecluded in December Number.

RAINY DAY MUSINGS

The other day it was raining;
now this is no joke. It had rained
for about a week and it was just
the kind of a day that the garage
man likes to see, as someone is
sure to be in trouble about ten
miles out on some back road.

We were gathered around the
stove trying to keep the chill from
getting too deep under our B. V.
D’s when the door opened and in
came a man with a brigadier gen-
eral shape who announced that he
had a car down at the hotel that
had suddenly and quite unexpect-
edly died on his hands. The starter
would not start and the lights
would not light and neither could
he start it with the crank and he

was afraid to build a fire under the -

engine or twist its tail. He admitted
that he didn’t know a thing about
the trouble but he was quite sure
that a fuse had ‘‘gone where the
woodbine twineth and the whang-
doodle mourneth for its mate’’, as
the poet says. .

The boss said he would go down
in a few minutes, but just then in
came a tire salesman and as he
couldn’t shake this bird, he came
out in the shop and picked me for
the goat.

I gathered up a few tools and an

AUTO AND TRACTOR SHOP 31

umbrella for it was still raining
as though it had a contract to fill
with penalties provided for non
performance. I was glad I didn’t
have to make a trip to the country
too. Arriving at the scene of
trouble the owner climbed into the
car and showed me how it worked
or rather, how it didn’t. It didn’t
do much, that was sure. Pressing
the starter button down didn’t
bring any more result than a
Bryan campaign. And when the
lighting switch was turned on the
lights might come on or they might
not, just as though they belonged
to the union and knew it, or they
might wait a few minutes and then
light up—just like that, and as
bright as any lights.

This car was equipped with a
Remy starting and lighting system.
This is a two unit system, with the
starting motor in front of the
transmission and the generator on
the right hand side of the engine.
On this car if the clutch pedal is
locked out the starter will revolve
the clutch but not the engine. The
starting switch is under the front
boards and as the pedal is pushed
down the electrical contact is made
and a brake is also applied to the
loose chain sprocket and this causes
a ‘‘dog’’ to engage in some notches
and this in turn causes the engine
shaft to turm.

As T have already mentioned,

THE DOOR OPENED AND IN CAME A
MAN WITH A SBRIGADIER GENERAL
HAPE

pressing the starting pedal down
had nothing to do with starting
the engine, so I took a pair of
pliers and bridged across the
terminals where the main wires
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came from the storage battery.
They were as dead, yea dead, and
doubly dead again, as two bolts in
the muffler. The owner observed
that I didn’t need to look any
farther as a fuse was surely enjoy-
ing its afternoon nap. I told him
that there were a few more places
that would stand looking into that
we would try first. I lifted up the
boards over the battery and placed
a pair of pliers across the terminals
—nothing doing. The terminals,
like the stage villian, when he
slinks up-stage and hisses ‘‘cur-r-
rses’’—black and dirty. Anyhow
the battery was as dead as Rameses
but I scraped a bright spot on the
terminals with my knife and when
I touched across with the pliers
there was something doing right off
and the sparks flew in fine shape.
The owner could not understand
the sudden resurrection from the
dead of his battery but I explained
to him that I did not have a good
contact the first time on account of
the black deposit that I had scraped
off with my knife. Even then he
held to his opinion about the fuse
having gone to the great beyond.

I took the battery cables from
the battery which were the kind
that taper and are pulled into place
with a bolt. These ends were cov-
ered with a stale that was evidently
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a poor conductor of electricity. I
cleaned off both the wires as tend-
erly as a mother tending her first-
born and tenderly returned them to
their places.. Then the starter but-
ton was pressed down and the
starter worked as slick as a gold
brick man with a good prospect.
Naturally the owner was much im-
pressed and admitted that he had
learned something else that he
didn’t know before.

Another case of a similar char-
acter came in the other day and the
boss tried the .same thing but it
didn’t work. He turned it over
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Double Reduction Gear Drive for
Heavy Duty Trucks

I models of

three and

five ton

White

trucks,

having

among

other im-

prove-

ments, a

double reduction gear drive, have
been announced.

In addition to a new drive system

in its heavy duty trucks a unit

power plant and, cast radiator of

to me, which was kind of him. The
covers were removed from over the
brushes and it was discovered that
the brushes had worn down too
short and that the commutator was
very rough. The mica that separ-
ates the metal segments of the
commutator was higher than the
metal. I took the starting motor
out and with a piece of an old hack
saw blade. ground thin on an emery
wheel, I sawed the mica down so
that it was below the surface of the
commutator. Then the armature
was placed in the lathe and the
commutator was turned down
smooth. This operation should be
done with a very sharp tool so that
the metal will not be wiped across
the gaps in the commutator. After
turning it is a good plan to clean
out the slots that have been made
with the hack saw blade. Do not
oil the commutator as it is not need-
ed. After putting in new brushes,
of which there were four, the
starter was placed back in position,
and connected and worked just as
though it had come from the fac-

_tory.

Occasionally a car will come in
that fails to generate or start. If
the battery is tested and shows a
good charge in it we loosen all con-
nections and clean the surfaces that
have come together and nine times
out of ten when this is done the
trouble will disappear as quickly
as grub placed in front of a Ger-
man prisoner. It is also well to
look at the ammeter to see that the
hand is not sticking. We always
make it a point to look at all the
different electrical parts and usual-
ly find trouble with some of them.

the vertical tube type has been
adopted.

The new rear axle design, which
does away with side driving chains,
is of special interest because, in ad-
dition to showing the solution of an
important engineering problem, the
design retains the advantage of
chain drive and adds advantages of
its own which produce greater
efficiency. This is the only result
that justifies changes in design.

As long as three vears ago

DOUBLE REDUCTION AXLE DISAS-
SEMBLED

public announcement was made
that White heavy duty trucks
would continue to be chain driven
until a better form of final drive
was developed. At that time tests
had proven no other form of drive
as efficient under all circumstances
as the chain drive.

The chain and sprocket afforded
in a heavy duty truck a double ve-
duction system—one reduction in a
jack-shaft and a second reduction
in the chain and sprocket wheels,
thus giving a large range of gear
ratios and, consequently, a greater
flexibility than can be had in any
single reduction shaft drive unless
the gear housing is made very large
and the rear axle, in consequence,
heavy and unwieldy. Chain drive
also has this advantage; power is
applied to the rear wheels on a

ASSEMBLED REAR AXLE

sprocket attached to them; power
is thus applied nearer to the wheel
rim and by a rolling contact be-
tween the chain and sprocket.
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The new double reduction gear
drive accomplishes the same result.
There is a first reduction through
the bevel gear and drive pinion in
the center of the rear axle, from
which the power is carried by a live
axle of the floating type through
the center of the housing to a gear
at the wheel end of the live axle.

This gear, in turn, meshes with a.

second gear (carried on the hous-
ing of the live axle, but inside the
hub case of the rear wheel), and
this second gear, in turn, meshes
with a ring gear attached to the
wheel inside of the hub case.

In this way of applying power
to the wheel, a second reduction
occurs between these gears in the
hub case very similar to the reduc-
tion which takes place between the
sprocket of a chain drive. The
power is applied at about the same
distance from the rim as it is in the
case of the chain drive, thereby re-
taining that advantage. This use
of gears makes a rolling contact
throughout, without any elements
to produce friction.

The adoption of the floating
type of rear axle and the train of
gears in the hub case of the wheel,
enables the whole mechanism to be
entirely encased and run in oil. The
result is a comparatively friction-
less running axle that cannot be
cramped or get out of line, and has
all of the operating advantages of
chain drive with the added advan-
age in point of maintenance of be-
ing enclosed in a dust-proof case
and in running in oil.

Chain drive had a further ad-
vantage over other types of rear
axles in the fact that its unsprung
weight was considerably less. The
new double reduction rear axle has
the same advantage in that the un-
sprung weight of the truck has not
been inereased but, in fact, decreas-
ed a little. The result will be at
once apparent in the life of tires.

As in chain drive, the whole de-
sign is extremely simple. All parts
are readily accessible. The live
axles may be withdrawn without
disturbing the wheels and the
wheels themselves can be readily
removed if desired. The bevel
drive and differential gears are
carried in ball bearings on a de-
tachable axle plate and may be
removed as a unit. Gear ratios can
be quickly changed if necessary. The
moving parts are simple and rugged,
and in their dust-proof case running
in oil, they are proof against rough

. The axle housing is so com-
pact that it affords practically the
road clearance of a straight axle.
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Tips in Metal Working

Frep HorNER
. In the “English Mechanic”

HEN BOLTS or screws have

\X/ to be sawn off and repointed

or ended, it is a good dodge

to leave a nut on, some way up the

threads, to be used finally to run off

and force away the burr, which

otherwise causes difficulty in start-
ing a nut on the trimmed end.

If a centre-pop intended for strik-
ing important circles or distances
from, becomes accidentally struck
too deeply or out of place, a good
way of getting over the difficulty is
to fill the impression up with solder
or white-metal and utilize the sur-
face of this for a fresh pop.

In some kinds of repetition facing
it is necessary to use a disc as a
packing medium to bring the work
out sufficiently to enable a tool to
operate across the face. When a
quantity of such work has to be
dealt with, time can be saved by fix-

REMOVING FORD CLUTCH SPRINGS

ing the packing disc; this may be
done by attaching a piece of rod by
a thread to a hole in the disec and
making the rod long enough to pass
through the lathe spindle and receive
a nut and washer.

Thin parting tools, whether used
in lathe, planer, or shaper, some-
times give difficulty by tipping over
when the clamps are tightened down
on them. This does not matter much
for shallow cuts, but in deep parting
or grooving a very slight degree of
tilting complicates the question of
side clearance, and grinding on too
much of this weakens the tool, be-
sides taking time. A little safeguard
is to grind a groove on the sole of
the tool, so that in effect it is con-
cave and will stand firmly, even on a
rest or holder that may be not per-
fectly flat or smooth.

To hold screws or bolts against an
emery-wheel for rounding or point-
ing the ends, it is convenient to
thread a nut on a few turns up and
hold the nut in the fingers while re-
volving the bolt against the grind-
ing-wheel. The smoothness of rota-
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tion helps in obtaining a regular
shape of end.

A saw-cut that has been started
badly through the blade running to
one side may not matter if theobject
is only to sever the piece. But if the
cut is required to be straight, as for
splitting a boss or dividing duplicate
parts accurately after forming them
from a single piece of metal, correc-
tion may be made, by employing a
thicker ‘blade, which, if the hack-saw
frame is held firmly, may be fed
through in a straight line, the stiff-
ness preventing any coercion from
the original saw-cut.

Nuts that have been case-hardened
are most easily cleaned outside by
running an old tap through. If such
is not available, a substitute in the
form of a mild steel tap, thoroughly
well case-hardened, will do instead.

A fruitful source of cracking in
the hardening of high-speed steel
tools is through being impatient of
waiting for the air-blast to cool the
tool right out, and hastening the
process by dipping the still warm
tool in water or oil. Tools thus
treated are likely to crack longitud-
inally.

The tops of letter or figure stamps
should be kept small in area if uni-
form impressions are to be struck.
‘When the tops spread, and acquire
a comparatively large surface, it is
difficult to strike a definite, even
blow which will not drive to one side.

‘When cutting deep grooves in the
lathe, difficulty is sometimes ex-
perienced through the tool and the
slide-rest chattering, on account of
the magnitude of the cut, especially
if the grooves have tapered sides
like worm teeth. The trouble can
often be eliminated by turning the
tool upside down and running the
lathe backwards, so putting the
slide-rest parts into tension, which
is equivalent to a state of tightness,
the difference between the compress-
ive and the tensile stress having the
peculiar result of arresting the
chatter.

To file the end of a piece of tubing
across squarely with the minimum
of trouble, some form of guide may
be utilized. If the pipe is threaded
outside it can be run into the dies,
leaving a trifle above, so that when
the file is swept across a few times
the state of the end will be apparent
by reference to the face of the die.
To prevent damage to the file a thin-
faced washer might be slipped over
the pipe end so as to prevent the
hardened die from coming into con-
tact with the file teeth. In the case
of thin tubing, not screwed, a man-
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drel having one end trued across is
slipped inside and the two gripped
in the vice, after which the pipe end
is filed until it stands at an equal
height all around in relation to the
mandrel end. Of course, if the lathe
is available, the quickest method is
to trim the ends off in it, but eir-
cumstances may tie a lathe up for a
considerable period, and so render
the adoption of one or other of the
above-mentioned dodges necessary.

A delicate test to reveal suspected
movement of slides or other parts
of the lathe is to run paraffin in be-
tween the joints and watch what
happens when pressure is put on by
a cut or other occurrence. If the
joint faces separate ever so slightly
this fact will be revealed by the
sucking in of the oil and its expul-
sion subsequently. By catching the
light on the surface of the oil cor-
rectly the faintest movement is eas-
ily seen.,

When setting graduation lines to
coincide, such as on a Starrett pro-
tractor head, the greatest amount of
accuracy can be obtained, not by
looking at the face of the instrument,
but by casting the eye end on along
the lines. A setting which appears
to be quite ‘‘fair’’, viewed front-
wise, may show error when one looks
at the lines with the instrument
raised to the eye-level and tipped
horizontally. The reason of this will
be obvious on considering how the
workman looks for errors in the
straightness of a bar or plate, by
raising one end to his eye and squint-
ing down the length.

A gimple little dodge to enable the
effects of adjustment to be observed,
when the relative position of certain
parts is going to be altered by press-
ure or blows, is to whiten the adja-
cent surfaces with whiting or chalk,
and scribe a short fine line across
from one face to the other. Then
any displacement one way or the
other will be seen, and if necessary
the parts may be brought back to the
original setting for a fresh trial.
Should it happen that the faces do
not lend themselves to scribing a line
on, location may be observed by put-
ting a couple of fine centre-pops and
testing their pitch with dividers, or
a bit of rod bent round at the ends
to form fixed trammel points.

Although the sultan of Turkey
joined the ranks of automobilists in
1901, he did not dare to trust his
person to his machine, but seemed
to find sufficient pleasure in looking
on while two officers maneuvered
it in front of his window.
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Historical
Acetyler

.of

XY-ACETYLENE
welding in its pre-
sent application
may be considered
to be a modern
development.

In 1895 Le Cha-
telier read a paper
before the Acade-
mie des Sciences
of Paris in which

he stated that ‘‘Acetylene burned
with an equal volume of oxygen
gives a temperature which is
1,000° C. (1,800° F.) higher than
the oxy-hydrogen flame. The pro-
ducts of the combustion are car-
bon monoxide and hydrogen
which are reducing agents.’”’ He
likewise stated that ¢‘This dou-
ble property makes the wuse of
acetylene in blowpipes of very
great value for the production
of high temperatures in the labora-
tory.’”” His statement was specially
noteworthy in that he set the ratio
of gases at equal volumes and not
at the theoretical proportion of
21-2 volumes of oxygen to 1 of
acetylene.

To Edmond Fouche, of Paris, an
engineer of the ‘‘Compagnie Fran-
caise de 1’Acetylene Dissous.’”’ be-
longs the credit of having devised
the first really practical and safe
torch. He began experimenting in
1901 and about two years later put
out the first torches used commer-
cially. He was in communication
with Mr. Bournonville, of New
York, and sent in 1904 two torches
with one of which Mr. Bournonville
repaired a broken machine which
was still in operation four years
later.

The process had its inception in
the United States about the year
1905. While the process was handi-
capped at its early stages by
imperfect knowledge and as yet
undeveloped technique, the chief
obstacle to its development was
found in the inadequacy and un-
satisfactory quality of the oxygen
supply in the market. Upon the in-
troduction of the liquid air and
electrolytic processes of disociating
oxygen from the air this difficulty
disappeared.

In 1906, Linde, the promoter of
liquid air, came to the United
States and after lengthy negotia-

‘of oxygen.

tions constructed an extensive
plant in Buffalo for the production
At about the same
time F. W. Clifford began the
manufacture of oxygen by the
electrolytic process at Suspenhion
Bridge, New York. From that
time on the number of oxygen
plants has been steadily on the in-
crease and plants already running
have carried on improvements and
increased their capacity. The
greater supply of oxygen has been
a factor in the growth of oxy-
acetylene welding, and the increas-
ing demands of the growing pro-
cess have in turn been a stimulus
to development of the oxygen in-
dustry, resulting in a greater sup-
ply on the market at decreased
cost.

When conditions extant in this
country some years ago are consid-
ered, it is surprising that the oxy-
acetylene welding process should
have developed as rapidly as it has.
In general little thought was given
to it, and it was erroneously looked
upon as a very simple matter both
as to the handling of the apparatus
and the skill required of the weld-
er. It took numerous unpleasant
and unsuccessful episodes to force
the realization that not only scien-
tifically-designed and well econ-
structed apparatus was essential,
but that the welder should be con-
scientious, well trained, should
possess a good working knowledge
of the metals coming within his
scope, and have in addition no
mean amount of mechanical skill.

‘Welders in this country have
been practically left to work out
their own salvation. Instruction
conducted along lines similar to
that given in other trades has been
sadly neglected. In fact, until in
recent years most of the instruction
given has been by makers of appa-
ratus, who when making a new in-
stallation, and realizing that an in-
competent welder might jeopardize
the process, were principally in-
terested in the business end of the
transaction. Besides, this introduct-
ory instruction, brief and rudiment-
ary as it was, lay in the hands of a
practical welder, often a rather un-
satisfactory type of teacher. As a
result it was not rare to have a
welder undertake a job relying
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mostly on his nerve or good luck,
with the result that when put to a
test the weld often met with failure,
discrediting the process.

Another stumbling block has
been the lack of cooperation be-
tween the various welding interests
in the country, and the nonexistence
of a centralized organization which
might act as a clearing house for
gathering and disseminating valu-
able data, conducting experiments,
and offering suggestions and ad-
vice.

At first operations were limited
to the simplest repair work on
iron or steel. As apparatus has been
improved, however, and as the
deficiency of the welder has in-
creased, the process has widened
its cope of usefulness from year to
year. New uses have been found
for it, some epoch making,
and the range of metals com-
ing within its compass has
steadily increased. While it
has its limitations, the pro-
cess has proven itself a
factor of efficiency and econ-
omy in many fields of indus-
try, and is coming more and
more into use as a valuable
factor in many lines of
manufacture.

Cutting — In addition to
weldin the oxy-acetylene
flame is adapted to cutting
metals with accuracy and
rapidity. Steel or wrought
iron can be cut into shape at
a speed varying from 4 to 20
inches or more per minute,
depending on thickness, ef-
fecting a saving in both
time, labor, and cost as com-
pared with other methods. The
process is a chemical one. Steel
heated to a certain temperature
will actively combine with oxygen.
This is demonstrated by the fam-
iliar experiment of burning steel
wire by dipping it, when red hot,
into a jar of oxygen. The pro-
cedure consists in heating the
object to be cut until it assumes a
cherry-red color and then directing
a strong jet of oxygen along the
path of the desired cut, causing the
metal to oxidize rapidly. The
oxide or slag thus formed, which
has a lower fusing point than that
of the metal itself, runs off or is
blown off, continually exposing
fresh surfaces of the metal, which
it preheats, to the oxygen and leav-
ing behind a clean cut resembling
the appearance of a cut made with
a saw. It is important to note,
however, that this behavior of the
slag is confined only to the oxides

AUTO AND TRACTOR SHOP

of wrought iron and steel (cast iron
can not be cut owing to its oxide
having a higher fusing point than
the metal proper), and therefore
those are the only metals lending
themselves to the cutting process.

As the role of acetylene in cut-
ting is purely that of a heating
agent, other gases may be used in
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