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UNDER-INFLATION

TIRES COST MONEY

HE item of tire expense is undoubtedly
one of the largest expenses of upkeep
which the motorist has to meet.
vear motorists in Towa spent in round
numbers $12,500,000 for tires and only about
$6,000,000 for gasoline and oil.
cent of this tire expense could have been saved if
the tires had been given intelligent care.

In this bulletin the aim has been to point out
and illustrate the most common abuses and how
1T SHOULD BE EM-
ILLUSTRATIONS
SHOW THE RESULTS OF ABUSE AND NOT
OF LEGITIMATE WEAR.

Fully thirty per

they may be avoided.
PHASIZED

Seventy-five per cent of all tires are
damaged by being run under-inflated.
Tires should always be kept pumped
to the proper pressure. T wenty
pounds per square inch for each inch
of tire diameter is a safe rule if the
manufacturer’s recommendation does
not appear on the casing. Many mo-
torists may think they can judge the
pressure from the amount of flatten-
ing where the tire makes contact with
the road. The safe way to determine
the pressure inside a tire is not to feel,
to kick, or to look at the outside, but
to use a pressure gauge. A reliable
gauge is one of the best investments
about a car and it must be used fre-
quently.

The illustration on page 5 shows
what happens when an under-inflated
tire is run over a small obstruction.
The excessive deformation of the side
wall of the casing results in the gen-
eration of a large amount of heat,
both from bending and from friction
between the inner tube and the wall.
In time, the layers of fabrie will break
or separate and blow-outs result.

TIRE PRESSURE IN HOT WEATHER

Thanks are due to the Goodrich Tire Company,
the Goodyear Tire and Rubber Company and to
the Firestone Tire Company for the loan of
photographs, from which many of the illustra-
tions were made.

Other bulletins in the series, which may bhe had
by writing the department, are:

Motor Trouble Chart.

A Cost Keeping System for the Automobile,

Some Points on Carburetion.

Loosened tread from under-

from underinflation

There is a popular belief that less
pressure should be carried in tires in
summer than in winter. This is en-
tirely wrong as the heat from the
road, together with the heat generated
within the casing when soft, tends to
destroy the tire more rapidly than it
would if fully inflated. The blow-out
of a tire on a hot day when it is prop-
erly inflated results not from an in-
crease in pressure, but generally from
damaged fabric, which has been
caused by injury, or more often by
being run under-inflated at some ear-
lier time.




Running over an obstruction. Testing a valve

safe load for different sizes of their tires and can supply over-
size tires to fit regular size rims. Whenever a car carries a
larger weight than it is intended to, whether it be extra equip-
ment or two or three more passengers, the tires are so badly
overloaded that their life will be very much shortened. The
safest thing to do, if heavier loads are to be carried, is to
equip the rear wheels, at least, with oversize tires.

i A break in the side wall of the casing and chafed and broken fabric,

i both from underinflation. —Courtesy Firestone.
i Loosening of the tread is often the result of running a ftire
i without sufficient pressure. When the tread has become loos-
i ened, as shown in the illustration on page 3 the fabrie has gen-
i erally been so badly damaged also that it is too late for any
i satisfactory repair.

RUNNING FLAT

In case of a puncture, the car should not be driven even a few
hundred feet before the casing is removed. No tire can be run
flat without serious damage to the side walls even if rim ecut-
ting does not result. The terrific hammering, pounding and
grinding will ruin the casings and often cut the tube almost
into shreds. It is far better to remove the tire and proceed
slowly on the rim than to drive it flat.

i A slight leakage in the valve will result in a gradual loss of
i pressure in the tire. Often a great deal of damage has been
;H:} done before the driver notices any flattening. A very satis-
i factory way of testing a valve is indicated in the illustration
i on page b.
Il RIM CUTTING
i The figure on page 6 shows an example of rim cutting, which
i is another result of under-inflation or sometimes of ill fitting
i rims. The excessive bending of the side wall over the sharp
edge of the rim causes separation and breakage of the fabrie.
Bent or rusted rims should be cared for immediately. After
the rust has been removed with emery cloth or sandpaper, a
coating of varnish or rim enamel should be applied.
OVERLOADING
Overloading results in breaking down or separation in the
side walls, loosening of the tread, breaking of the inner plies
of fabric and in rim eutting. Most manufacturers specify the

BRUISED FABRIC

If a tire runs at a fair speed across a raised railroad track,
or an obstruction in the road as large as a man’s fist, if it
strikes against a sharp corner or a curb while the car is being
turned around in the street, or if it is struck a heavy blow with
a sledge hammer, there will probably be no marks on the out-
side.  On the inside, however, the layers of fabric are bruised,
strained and often torn. The final blow-out may not come
for several weeks, and it is nearly always beyond the under-
standing of the motorist and he nearly always lays it unjustly
to faulty tire construction instead of accident or abuse. Often
one or two of the inner layers of fabric are torn and at every
revolution of the wheel the break opens and closes like the
jaws of a pair of nippers and gradually pinches a hole through
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o the tube. If the damage is not too m
severe, an inside reinforcement can be i
cemented over the injury to protect i
the tube. If it is too bad, a sectional m
repair will be needed. il

OVERLOOKED TACK - ~

In case of any puncture of the inner [}

un tube, the inside of the casing should i
" be examined for a break in the fabric %
i e > f & ., 9 ¥ @ - il
i or a nail or piece of glass extending i
L) . - il
i | through, which may be a source of i
g " future frouble. A driver will often i
i uture trouble. A driver will often
m remove a tack from the tread of the
i casing and put in a new inner tube I
m only to have it go down immediately, i
11 . t=] J ) e
1111} 4 J I}
i punctured by a nail which cannot be i
H!h L "y . . » i1}
i seen on the outside but is projecting i
i on the inside of the casing i
i 4c 8- il
i e
L i
u IMPROPER BRAKING i
lw m 2 M fh”’”’:v'
- ['he brake should not be S0 applied as B i
iy to ]0(‘,]\' ﬂl&‘ \\'l](‘(‘lS illl(l Sllde ﬂlt‘]]l on M EW A clean lu'leak in the fabric resulting from hitting Rim cut from under- g
i the pavement. The illustration on : - il A T B e diagion i
i page 9 shows a new casing absolutely i Il SKIDDING i
i . . S 1l . . . . I
i ruined by the driver locking the 4 il Skidding is sometimes stopped by a curb or telephone pole, [
i _brakes while traveling at a fair rate i w which happens to be conveniently located. It is somewhat Hlf
i F anee The « face g o) ") 1 9 ] i g e o o il
i of speed. The surface of the road u fi better for the driver to prevent it by careful driving in slip- i
i aQ or » i . 3 1 i 4 : . I
i has gl (”l{“l ﬂ‘)‘(“lgh the tread and into i i pery lflaws and by the use of non-skid tires on ﬂ‘w rear wheels.
i the fabrie. Tests have proved that i il Skidding can generally be controlled by releasing the clutch
i a car can be stopped 1“9"“_‘1‘}1“](1.\' mi i (or closing the throttle clear down) and turning the front
i with a brake pressure, which is just a & ;;m wheels in the direction the rear ones are starting to slide,
i little less than {that n"llllll‘l*(l\i to ](.1(',1( i i much as a bieyclist balances himself.
i the wheels. Often one brake is im- i c &
il C > antdk - il il P ¢ ) oS S a T +qoainst ¢ F1110$1 y fab.
- properly adjusted or is in such condi- i y]ifetj}“l'hi(l \i{ldls 1;1’(0 a 1lu‘r 011 (;gdmst {m lotll)s‘rl n;,‘rlm')t.‘tlut fab
il 5 5 5 5 i i . S ‘ I 4 ) uise ¢ ‘ P ) ‘ ¥ ; i, .
2 tion $hat one vkosl is looked Whﬂ-“ e i i I)l‘l]']:§ 1)(:1)‘;!19(:)11)‘:si()ll(}usl(1§ i‘;”s'll(i(l((':‘l](l)lx(}g'u'l’ﬂ(lll‘l1'1(:](1)%)!uz"tlilll(l)ll)l*(l:lllz'\l
i other is scarcely held. This condition is i o i il(ﬂ)‘ ¢ f: the l" | ‘l ¢ K ‘H‘ l'r Jl : ) ‘];
J:N ]lﬂbll‘ to cause Skl(ld“]g when brakes :‘F‘El i 1 e surtace o e road, a bad c¢ut 1 1e tread may result.
llili are set on wet or slippery pavement. EN LG LECHATNG
h‘\‘ il 4 . . . .
il § ] i & i Chains are used very extensively to prevent skidding, and
il SAVAGE CLUTCH i s i 3
i i i afford additional traction in heavy roads and on slippery
I T 2 JUITTH . U .
i When the cluteh is not engaged i pavements. The figures on page 10 show the result of chains
i smoothly enough, there is a sudden & i fitted too tightly. They should be just loose enough so they
i . . . . . . . ok
i excessive straining on the rear tires, illiﬁ i can creep and their wear be distributed over the entire tread.
i often causing them to spin on.the i They should be used only when necessary and removed as
- . . . . il s <
B Bead broken by running flat, pavement. When a tire is slipping i i soon as possible.  On hard pavements each cross link dents
i Wi t—tCotl}:'teZ)j foo‘drlch. instead of rolling a sharp object will i i into the tire and continued use will often result in loosening
m whe ine flat. " make a bad cut in the tread. = of the tread.
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Outside shows a tack head,
inside shows overlooked nail.
Improper braking
—Courtesy Firestone.

NON-SKID CASINGS

The merit of non-skid casings is often
discussed by motorists. There is no
doubt that the rubber projections
penetrate a slimy coating of mud and
secure a grip on hard city pavements,
or good macadam or gravel roads, and
add materially to the safety of driv-
ing. They are especially beneficial
on the rear wheels. In dirt or clay
roads, which become nearly bottomless
strips of mud during wet weather, the
wheels sink to such a depth that the
rear wheels spin without driving the
car. Any solid objects in this mud,
especially those put in front of the
wheels to assist in moving the car
when it is ‘“‘stuck,”” will do infinitely
more damage to many types of non-
skid tires than they would do to
smooth treads, because of their ten-
dency to cateh on the rubber projec-
tions and tear them or sections of the
tread loose. In the same way chains
are more injurious to non-skid than to
smooth tread casings. The chief ob-
jeet of the non-skid tire is to increase
the safety of driving, affording addi-
tional traction on slippery pavements,
particularly on the rear wheels. Un-
der favorable conditions, they suec-
ceed in accomplishing this and at the
same time give enough greater mile-
age than smooth tread ones to warrant
the slightly greater first cost.

OUT OF ALIGNMENT

The illustration, page 11, shows the
result of running a car less than a
hundred miles on a new casing with
the front wheels of the car out of
alignment. The first evidence is a
roughness of the tread on both front
tires just as if someone had removed
the rubber with a file. Soon the rub-
ber is completely ground off and the
fabric torn and destroyed. Alignment
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The results of improper
braking or of skidding.

—Courtesy Goodrich.

of the wheels can be tested by stretch-
ing a string along each side of the
car just below the hub caps (page 12).
The front wheels should be gathered
or ‘‘toein’’ 14 to 14 inch. In making
this test, it is advisable to have the
car on a level surface and to be sure
that any diserepancy is not due to a
wheel which runs out of true. Some-
times one axle may be found to be
out of true with the frame. This
would result in the rear wheels failing
to follow the tracks made by the front
wheels. - A slight misalignment of the
front wheels can be taken out on most
axles by changing the length of the
rod connecting the levers on the steer-
ing knuckles. If it is too bad, there is
generally a bent spindle or arm to be
straightened.

CUTS BY FENDERS

Often marks will be found on a casing
caused by its rubbing against some
projecting metal part when the car is
being turned around or from striking
against a fender brace when the
wheels pass over an obstruction in the
road. The middle figure on page 12
shows how the rubber has been com-
pletely removed from the ecasing
where it rubbed while the car was be-
ing turned. Some cars have adjust-
able stops on the steering mechanism
to prevent this.

RUTS

The illustration on page 13 illustrates
the effeet of driving in deep ruts. The
side wall of the casing must be made
thin to permit bending as it passes
over obstructions in the road. Since
it is unprotected by a thick coating of
rubber, it is very quickly torn and
destroyed by coming in contact with
the sides of dry or frozen ruts. Driv-
ing on street car tracks results in con-
centrating the wear at one point on




i | the tread and often in starting separa-
i tion between it and the fabrie. IHH
{ i
i INTERCHANGING CASINGS i

Since the casings on the right hand i
side of the car are oftener exposed to i
injury from being driven off of the
road or against a curb, some advant-
age may be obtained from interchang- i
ing them with those on the left side. I
Many motorists prefer to keep the i
better tires on the rear wheels as they i
are subject usually not only to more i
than half the weight, but also to the u
driving strain. It is not to be recom- I
mended to drive on dangerous roads
with poor casings on the front wheels i
on account of liability of the driver’s i
losing control of the car in case of a m
blow-out. i
INSIDE PROTECTORS i

it Protectors, consisting of several lay-
o ers of fabric, are often applied to
the inside of the casing to prevent [
punctures and blow-outs. If it were I
better to have tires made with a larger i
number of layers of fabrie, the manu- i
facturers would be making them that [
way. Protectors should never be fitted i
in a good new casing but may be used i
to advantage in one where the inner [l
layers of fabric have been damaged m
and the tire would be otherwise prac- i
tically useless. These protectors slide
against the inside wall of the casing m
and generate a large amount of heat,
which results in early failure, page 14. @i
When a protector is fitted in a new o
casing, it is not uncommon for it to i
give out before it has given half the i
mileage it should, and often in a very m
few miles running, the excessive heat i
will melt the patches from the inner

(=]

. . . . i
o tube. Either outside or inside pro-
i oy
. , tectors or covers reduce the resiliency i
i Tight chains of the casing to a marked degree and i
B mr i shie Eobiintne tend both to generate an extra amount 1
i ect on s : = :
i chains. of heat, and to prevent its escaping. i
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m o ‘ Expecting a good new tire to give its i
| full mileage with a protector, is about
i | like expecting a man to do a hard
day’s work in the summer time wear-
ing an overcoat. The claim that an
outside cover will prolong the life of
the casing indefinitely is about as
reasonable as to expect a pair of shoes [
to last forever if protected by a pair 1
of rubber overshoes. An inside sleeve i
or protector, or an outside blow-out !
patch is of undoubted merit for use
in  connection with an otherwise i
worthless casing or for an emergency I
repair. m
LEATHER TREADS i

(fasing on which the tread is made i
out of several layers of chrome tanned !
leather in which hardened steel riv- —w
ets have been inserted, are very ex- i
il tensively used in Europe, but have [
i not met with much favor in this
country. Since the leather is vulean- i
ized to the canvas and merely replaces i
the rubber tread, these tires should
show no more tendency to overheat i
than the ordinary type. When the |
tread is detachable and fitted over an
ordinary casing, the heat generated by
creeping and by friction between it i
| and the side walls results in an exces- |
5 sively high temperature and shortened
life of the casing and tube. The use i
of heavy protectors might be com- i
pared to the wearing of arctic over- i
shoes over new shoes in the summer- i
time to save the shoes. i
NEGLECTING CUTS i
The cut on page 15 illustrates some i
of the results of neglecting small cuts
in the tread of the casing. A cut 14,

i : , inch long will permit sand and mois- &
i ture to enter. The moisture will rot
i ‘ out the fabric and sand will work in i
B What running a wheel out between the tread and the canvas and @
o of alignment does. cause separation and often large sand
i —Courtesy Goodvear 3 )1ils.  When a sand boil is discovered, i
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m o it should be opened at once and, unless i
o the casing is nearly ready for the |
scrap heap, the loosened portion of
the tread should be removed and a i
vuleanized repair made. It is an ex- |
cellent practice to go over the casing i
very often and remove any foreign
material which has become imbedded i
and seal up any small cuts with some [}
of the preparations which are on the i
market for the purpose. If the in- i
juries are too large, they can be re- [
paired successfully only by being vul- i
canized, but a certain amount of ex- |
perience is generally necessary to sat- i
isfactory results. i

i it it

The result of having folds or wrinkles in the
tube when placing it inside the casing.

OIL i
Oil 1s one of the worst enemies of tires |
because it soaks into the rubber. This i
makes it so soft that it cannot resist i
the wear of the road, and causes sep-
aration between the layers of fabrie.
Many tires are seriously injured by i
being allowed to stand in puddles of 1}
oil which has dripped from the power m
plant of the car. Whenever a casing
becomes covered with oil, either from |
the floor or from the grease which
works out from the rear brake drum,
it should be immediately washed with i
gasoline. i

i The result of rubbing against a projecting
il metal part or striking against a fender.

Whenever possible freshly oiled roads i
should be avoided. A few miles on a  Ji
dusty road will generally remove most i
of the oil which has been picked up in [}
| a freshly oiled strip. If any oil re- o
mains, it should be removed immedi- i
ately with gasoline. The use of one of |l
the many tire paints on the market m
may afford some protection from oil. i

LIGHT AND HEAT i

| Very strong light or excessive heat m
will cause serious damage to tires. It i

Iy

3 » 3 ¢ y AT P i

Bt Bkl ok the 18 poor pol_lcy to allow a car to stand i
side wall of the casing. out day after day in the hot sun as
S5 RourERy oocrich tires may suffer nearly as much in-

Thi
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Running in car tracks

Protectors injure the fabriec.
—Courtesy Goodrich.

jury as would result from driving.
A new casing which has stood for sev-
eral months in a display window or
has been carried as a spare on the
running board is often so badly dried
out and overcured that it will not give
half the mileage it should. Sometimes
cracks will open up along the side wall
before it has been driven a thousand
miles. The spare casing should, if
possible, be protected from strong
light and moisture by a suitable cov-
ering. When extra casings are kept
on hand they should be stored in a
room at a temperature of about 50
degrees where they will not suffer
from either excessive light or from
dampness.

STORING CAR

If a car is to be out of service for
several months during the winter, it is
advisable to jack up the wheels and let
most of the air pressure out of the
tires. Just enough should remain to
prevent the inner tubes from flatten-
ing, as they might erack when pumped
up again in the spring. If the car is
to stand some time on pumped up
tires, it 1s advisable to move it oceca-
sionally so that they will not become
flattened from always resting on the
same place. It is better, however,
when the car is to be out of service
for the winter to remove all of the
tires and wash the casings thoroughly
with soap and water. Any foreign ob-
jects should be picked out of the
treads and any small cuts sealed with
a preparation for the purpose, or vul-
canized. They should then be wrapped
and stored in a cool dry place. The
rims should be straightened if they
are bent at all, cleaned and varnished.
If spare inner tubes are to be out of
service for several months while the
car is laid up, it is better that they be
inflated enough to round them out

Page Fourteen

Neglected small cuts grow

into big ones or result in

loosening tread from fabric.
—Courtesy Goodyear

well and hung up rather than left

folded, because of danger of their

cracking along the edges.
FAST DRIVING

Driving the car at a high rate of
speed is a great factor in shortening
the life of tires. A car in a 500 mile

ace on a brick speedway will often

use up eight or ten casings, any one
of which would have lasted 5,000 miles

if run at the speed of twenty or

twenty-five miles an hour. The wear
and tear, not only on the tires, but on
the whole car, will be three or four
times as much at forty or forty-five

miles an hour as it will at twenty or

twenty-five. Driving rapidly around
corners results in throwing practically
the entire weight of the car on the two
outside wheels. This results in dam-

aged fabrie, in rim cutting and often
in blow-outs.

SPARE TUBES

The small inner tubes should be car-
ried in small sacks or envelopes made
for the purpose. If they are left loose
in a tool box or under the rear seat,
they are liable to be damaged by
heavy objects, by oil or by heat.
When an inner tube is put into a cas-
ing, it should be dusted lightly with
powdered soap stone (sometimes
known as French chalk or taleum) or
powdered mica. This serves two pur-
poses; it acts as a lubricant and pre-
vents friction between the tube and
the casing wall, and it prevents the
inner tube from sticking fast to the
inside. Great care must be taken that
the excess of powdered soap stone
is removed or it will gather in lumps
and damage the inner tube. It is a
good practice to put a little of the
powdered chalk with the inner tube in
the sack it is earried in. When an
inner tube has been tested for leakage

EEEE




Oil softens rubber and re-
sults in separation from
fabric.
—Courtesy Goodyear
and Firestone

-/ repairing
& sectipyran
il | OIL IN PUMP .

by being dipped in water it must be
perfectly dry before being put in the
casing. [f a tire change must be made
in rain or snow, or under such condi-
tions that replacing the tube in a wet
casing is unavoidable, it should be re-
moved at the earliest opportunity and
dried properly.

FOLDS OR WRINKLES

Special care should be taken to avoid
folds or wrinkles (page 12), when a
tube is placed in the casing.
Many inner tubes are damaged by
being overheated when a puncture is
being vulcanized. If the motorist
uses his own vuleanizer, he should be
especially careful. If the heat is too
intense or is ;-Lppl.ivd for too long a
time, the innérstube will be burned
and \'(h;\“&ﬁjx will “become brittle
ot erack o )(75 . -Qften the only way of
fﬁ 7/ ped tube is to put in

}ﬁi, rather expensive.

"l.l p
Inner tubes are frequently damaged
by oil which enters from the tire
pump, especially if it is a power pump
operated by the engine. It is a good
idea, from time to time, to drive such
a pump at a fairly high speed and
let the air from the hose blow against
a sheet of paper to find whether it is
delivering oil. If it is, its use should
be discontinued until after it has been
given suitable cleaning or repairing.

Satisfactory service can be gotten
from good tires which are large
enough for the loads they are ex-

pected to carry if they are given
thoughtful intelligent care. Frequent
use of the tire tester and regular in-
spection of the casings to guard
against neglect of injuries will enable
the motorist materially to reduce his
tire expense, and, what may be of
much greater importance, will in-
crease the enjoyment of motoring.
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