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WARNING

Make it a point to change the motor
oil frequently. This should be done at
least once in every five hundred miles
both winter and summer.

The extra expehse involved through
more frequent changing of the oil will
be more than repaid through added life
to the bearing surfaces in the various
parts of the motor.

v
[

Do not neglect this point.
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i a PREPARATION
| Before attempting to drive the car, make sure it is ready
- for the road. See that there is gasoline in the tank and that
) , the radiator is filled to the level of the overflow pipe with clean
5 “Sater. SEE THAT SUFFICIENT OIL IS CONTAINED
S WITHIN THE MOTOR AS INDICATED BY THE OIL LEVEL
& INDICATOR AT THE LEFT OF THE MOTOR, AND THAT
f THE STORAGE BATTERY IS PROPERLY CONNECTED.
¢ See that the gasoline shut-off cock between the vacuum tank
b ok and the carburetor is fully open.
h,-} If the car has been standing idle for several days it may
il _be necessary to prime the vacuum tank by removing the pipe
gH plug in the cover and introducing a pint or so of gasoline. Be’
- sure to screw the plug in tight after replacing it, otherwise the
i;- vacuum tank might refuse to operate.
ﬁ | HOW TO START MOTOR

See photograph on page 9,

See that the gear shift lever is in neutral or cross over
position. |

Close the magneto switch circuit by inserting the key and
turning to the right. This is a small key which is removable
and locks both the ignition and lighting systems.

Advance spark lever to a point about one inch from the
top of the quadrant.

: Advance the throttle lever about one inch from the bottom
4 - of the quadrant.

. Pull out the choker, enriching mixture furnished by the
v carburetor.

Press down firmly on the starter pedal, connecting the

} " motor with the engine, allowing the starting motor to crank

| the engine until it picks up under its own power, when the

‘ pedal should be immediately released. At the same time the

choker or the carburetor dash control, as it is sometimes called,

should be pushed in three or four notches and allowed to remain

during the first few minutes of driving until the motor warms

up sufficiently so that it will operate with the choker or dash

control fully closed or pushed down. Close the throttle lever
e on steering wheel until the motor runs slowly and evenly.
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LENGTH OF TIME WITH THE CHOKER PULLED CLEAR
OUT. THIS CIVES AN EXCESSIVELY RICH MIXTURE
AND ALSCG CONSUMES AN ABNORMAL AMOUNT OF
GASOLINE.

In the event the motor is warm from previous running it
should start within a few seconds. In winter the motor may
not start as readily as in warm weather. Do not, however,
allow the starting motor to crank the engine indefinitely.

If the car has stood for any length of time, for instance
during the winter season, and is being placed in commission
for summer driving, watch the oil indicator closely to see that
it indicates the passage of oil when the motor is started. If it
does not it might be well to remove the oil pump and see that
all parts of it are in good order. Before reassembling the
pump see that it is thoroughly saturated with oil. If the car
has stood idle for several months all of the oil in the pump may
have gradually drained, leaving it dry.

While the starting motor is cranking the engine it is a
good plan to release the clutch by pressing down the clutch
pedal, which is the pedal on the left. Hold the clutch out while
the starting motor is cranking the engine. This practice is not
so important during warm weather as it is during the winter
and fall, when the oil in the transmission will congeal around
the gears. If the clutch is engaged the starting motor crank-
ing the engine will also have to drive the countershaft gears in
the transmission, and since considerable electrical energy is
required when cranking the engine with the starting motor it
would be a good plan to release the clutch, making it unneces-
sary for the starting motor to drive the transmission counter-
shaft gears, which would be the case were the clutch left
engaged.

In colder weather, when the car has stood long enough for
the oil within the transmission compartment to congeal, quite
a little effort is required to break the body of oil that will
adhere to the countershaft gears.

After the engine is running under its own power, the clutch
may then be engaged.

DO NOT PRESS THE STARTER BUTTON WHILE THE
MOTOR IS RUNNING.

: .,:-
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SHIFTING GEARS
(See Illustration Page 9)

First Speed

- "Release the clutch by pfessing down with the left foot.
Pull the shifting lever toward the left and back into first

- speed. Relieve the pressure with the left foot, allowing the

clutch to come in gently. Increase the speed of the motor
slightly as the clutch is let in, either with the use of the foot
accelerator or the throttle lever on the steering wheel. (For
a beginner it may prove more practical for a short time, until
one gets accustomed to the car, to use the throttle lever on the
steering wheel, leaving the right foot on the brake pedal for

- emergencies.)

Second Speed

Open the throttle sufficiently so that the car speed will
increase to about five miles an hour. Then close the throttle,
at the same time release the clutch by pressing down with the
left foot, then move the gear shift lever forward into neutral

position and to.the right as far as it will go and forward into

second speed. (When shifting from first into second speed
be careful not to carry the shifting lever too far forward into
reverse.)

Engage the clutch gently, and at the same time open the
throttle, allowing the car to pick up to a speed of about ten
miles an hour, when the shift may be made into third speed.

Third Speed

Close the throttle; at the same time release the clutch
and pull the shifting lever straight back into third or high
speed. Let the clutch in gently, accelerating the motor slightly
at the same time. |

Reverse

Whenever necessary to reverse the direction of the car
bring the car to a dead stop. Proceed the same as when en-
gaging the other speeds; that is, close the throttle, press down

_on the clutch pedal, bring the shifting lever to the left as far

as it will go and straight ahead into reverse, letting the clutch
in gently, slightly accelerating the motor at the same time.

Before engaging first speed again bring the car to a full
stop.

That is quite necessary, relieving the mechanism of the
unnecessary strain which would result if the gears were
shifted either into first or reverse speed with the car moving
in the opposite direction. |

Never change gears without first releasing the clutch,
thereby disconnecting the motor from the transmission. If the
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gears do not mesh readily on the first attempt, do not try to
force them, but try it over again, bringing the car to a full stop
if necessary.

Always allow the clutch to come in gently after shifting
gears. Practice changing gears until the art is thoroughly
learned. As you become familiar with the car you will be able
to accelerate the motor to the proper relative car speed so there
will be no jerking, jarring motion or clashing of the gears.

Use of the Brakes

One of the most important things in the operation of a
car is to know how to stop and control it. As you become fa-
miliar with its operation you will find, in nearly all cases, the
speed of the car may be controlled by the throttle.

When the throttle is open it automatically increases the
engine speed; that in turn increases the car speed. When the
throttle is closed the tendency is for the motor to slow down to
a certain prearranged speed, equal to from three to five miles
an hour in car speed. With the clutch engaged, however, the
momentum of the car continues to carry it forward, at the
same time driving the motor at a higher rate of speed than the
throttle opening calls for, and under those conditions the
motor acts as a brake, gradually slowing the car down to a
speed of from three to five miles, depending on the throttle
opening.

When preparing to stop, pick out the place where you in-
tend to bring the car to a standstill, close the throttle and
allow the car to coast under its own momentum. When you
reach the point where you wish to slow down preparatory to
stopping the car altogether, press down on the clutch pedal
and (?ppllly the foot brake gradually, until the car comes to a
standstill.

After bringing the car to a full stop, move the shifting
lever to neutral position, relieve pressure on the clutch pedal,
shut off the ignition and set the emergency brake.

On wet and slippery pavements it is more than ever
necessary to keep the car under perfect control, since sudden
applications of the brakes may lock the wheels and allow the
car to skid.

A car which is skidding may be controlled by turning the
front wheels in the same direction, for instance, if the skid is
toward the right, turn the front wheels sharply to the right.
Release the brakes if they have been applied and leave the
clutch engaged.

When driving on a slippery road avoid getting into tight
places where a sudden stop may be required. Do not press
out the clutch when the brake is first applied, but apply the
brake gently, slowing down the car, leaving the clutch engaged
and the gears in mesh, since the motor will keep the rear




Vd '. I'..#I?.
. o

T O T e g i i e g i e v e

14 Chandler Motor Car Company

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

wheels turning and serve to keep the car steady. Before the
car reaches a speed slower than the relative speed at which the
motor would drive it, release the clutch.

If the car is left standing on a grade set the emergency
brake and, as an added precaution, move the shifting lever into
one of the speeds. For instance, if the car is on a grade facing
uphill, shift into first or second speed, or if the car is left on a

rade facing downhill, place the lever in reverse. Always re-
g'xove the ignition switch key when the car is left standing,

especially if the gears are in mesh.
w1 '.Lé;‘.;"!

As an extra precaution, turn the front wheels in toward
the curb, so that, should anyone tamper with the car and re-
lease the emergency brake, the compression in the cylinders
and the fact that one of the wheels is set against the curb will
serve to hold the car.

Shifting from a Higher to a Lower Speed

Shifting from a higher to a lower speed is more difficult
than shifting from a lower to a higher speed.

When traveling on a level road never shift from a higher
to a lower speed until the car is traveling very slowly. Release
the clutch, apply the brake gently, when you will find a shift
from third to second or from second to first can be made quite
easily without noise. When ascending a hill in third speed,
if the motor begins to labor, making it necessary to shift to
second speed, release the clutch, make the shift quickly from
third to second or from second to first, as the case may be, be-
fore the car loses its momentum altogether.

When shifting to a lower speed while ascending a hill,
close the throttle at the same time the shift is made, im-
mediately opening it again sufficiently to pick up the car as the
clutch is engaged.

Driving

Until you become thoroughly familiar with the control
of the car and how to steer do not attempt fast driving.
Watch the road ahead and slow the car down before attempt-
ing to turn corners. Slow down when approaching street in-
tersections, railroad crossings and danger signs in the road-
way. Practice steering until you become thoroughly famailiar
with the motion of the car, when you can then give your un-
divided attention to the road ahead. Usually the car is driven
in high gear under all conditions, but occasionally when en-
countering a steep hill or a stretch of sandy or muddy road,
which the car may not negotiate as well in high as it would in
lower speed, and since the transmission is provided with lower
speeds for such occasions when they arise, you should use
second speed, or even first, so as not to throw an unnecessary
strain on the motor and other mechanism of the car.
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Oil Sight Feed

When the motor is first started, watch the oil sight feed,
see that it denotes oil is passing through the oiling system.
Should ithe hand not indicate pressure at any time while driv-
ing or when first starting, increase the oil pressure by speeding
the motor slightly, since, with the motor turning over slowly,
pressure sufficiently to show on the gauge may not develop.

Failure of the oil gauge to register should be investigated.
Do not drive the car or allow the motor to run if the gauge
does not indicate passage of oil. Stop the motor and inspect
the oil level in the motor. If the oil is low, refill to the proper
level. If the oil level is at the proper point, examine the con-
nections between the instrument board gauge and oil line for
alr leaks.

If the oil within the motor is very thin the gauge may not
register until the motor attains a higher rate of speed. In.
that case the old oil should be drawn off and a new supply
placed in the oil pan.

In winter, especially in cold climates, the oil will congeal
if the car is kept in a cold garage or allowed to stand out on
the street during the day or night for any length of time.
When that occurs at low temperatures the oil will not circulate
and the car should not be driven. If necessary, have the car
taken into a warm place and allowed to remain there until the
oil becomes liquid and will flow.

Practically all automobile cylinder oils will congeal if ex-
posed to zero temperature, and under the circumstances the
driver or owner must realize that proper lubrication of the
motor cannot take place if the oil i3 exposed to a lower tem-
perature.

Under any circumstances, if the gauge does not indicate
the passage of oil, do not run the motor until an investigation
has been made. If necessary, remove the oil pump, which you
will find is bolted to the side of the crank case, just back of
the carburetor. See that all the working parts of the pump
are in good order, and before reassembling, see to it that all
parts of the pump are thoroughly saturated in oil.

Racing the Motor

Do not race the motor unnecessarily when first starting,
especially when cold. Allow the motor to run slowly for a few
minutes until the action of the pump distributes fresh oil to the
bearings. Oil congeals in cold weather but thins rapidly after
the motor is started. Racing the motor is injurious and not
needed at any time. .

Washing the Car

Whenever the car gets very dirty or muddy it should be
thoroughly washed with plenty of clean water.

B o T L T a i S L
SO QN RO SRR
B . (S R ) " - g
= 'h g’if o T 1 q l,
4 Ll TE ; ¥, .

o A Tl e ¥:.
P y
.




16 Chandler Motor Car Company

When mud has settled on the body, do not attempt te rub
it off, but soak it off with water, using a slow stream from a
hose without nozzle or metal ﬁttmg of any kind. If an attempt
is made to remove mud which is settled on the body before it is
thoroughly water soaked it will scratch the finish.

A forcible stream of water against the varnished surface
will drive grit and particles of mud into the varnish, breaking
down the finish, and is sometimes responsible for rapld deteri-
oration _.f the ﬁmsh

Mud and clay may leave spots on the finish if the mud has
been allowed to collect without proper washing.

Never use water colder than 40 degrees or warmer than
60 degrees.

Never wash the hood while it is hot. The effect is the
same as washing it with hot water, and the lustre will soon

disappear.

Only a soft natural wool sponge should be used for wash-
ing the body and hood and same should be kept perfectly free
from dirt and grit by washing it frequently. Do not rub the
finish but go over it several times lightly with the sponge, using
plenty of water until perfectly clean.

After the mud has been soaked loose, it may be necessary
to use soap. Very often a car can be successfully washed
without the use of soap, and since a great many soaps are
injurious to varnish, it would be better not to use it except
where absolutely necessary, using only cold water instead.
Use nothing other than a pure linseed oil soap.

The running board covers may best be cleaned with soap
and water.

For removing dirt and grease from the chassis and under-
neath the fenders, use plenty of soap suds and rinse with run-
ning water.

Descending Hills

When preparing to descend a long, steep hill with which
you are not familiar, it is well as a precaution to shift into a
lower speed, close the throttle and allow the car to drive down
the hill under its own power. You will find the car will not
travel much faster than the motor will drive it, unless in the
event the hill is extremely steep, in which case the brakes
should be used in connection with the motor.

Spark Lever

Under ordinary conditions the spark lever should be
carried near the top of the quadrant on the steering wheel,
unless the car commences to slow down climbing a steep hill

or through hard going in mud and sand, relieve the spark by

pulling the lever down about half way, or even more. If the
motor is laboring with the spark advanced it will commence to
pound, the result of what is known as a spark knock.
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The Top

Before preparing to fold down the top see that the cur-
tains are folded neatly in the pockets provided at the rear of
the top.

O en the bow socket holders so they will receive the top
when folded back. Release catches holding top to windshield,
raise top until nearly vertical, pull down on the front bow
sockets, causing them to give where hinged, allowing the top to
fold down. See that the material is compactly folded between
the bows before clamping down the bow holders, and then apply
the top slip cover, putting it on carefully without jerking. The
top slip cover is a snug fit, in order to preserve a neat appear-
ance when applied to the top, and after putting on one or two
times can be handled very easily.

When raising the top, first remove the top slip cover, un-
fasten the bow holders, and, standing in the center of the car,
grasp the front bow in the center and pull the top up toward
the front of the car. As the top comes up pull down on the
front bow, at the same time pressing up on the center bow.
When straightened out it can be drawn into position and at-
tached to the wind-shield.

Do not jerk the top in order to close or open it when put-
ting up or down. Jerking will not help, and may result in
injury to the bows or bow sockets.

After one or two attempts at putting the top up or down,
you will find it works very easily.

Do not fold up the curtains or put down the top while it
is wet ; allow both the curtains and the top to dry out.

The roadster tops are provided with curtain pockets.
When not in use the curtains should be folded neatly and
carried under the rear seat cushion.

COLD WEATHER PROCEDURE
Storing Car

With the advance of cold weather extra precaution will
have to be taken in connecton with proper care of the car.

Drain Radiator

If the car is “laid up” during the extreme cold weather the
water should be drained from the cooling system. Water from
the radiator and cylinder jackets may be drained by opening
the pet cock in the radiator outlet at the lower left hand corner
of the radiator.

Drain Carburetor

Since the carburetor is hot water jacketed, the water that
may remain in the carburetor jacket should be drained by open-
ing the pet cock on the side of the carburetor.

Storage Battery
The battery should be taken out of the car and removed
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to a warm place and, while not in use, should be recharged
i)ccasmnal]y and kept filled with distilled water to the proper
evel

If you are located near a Willard Storage Rattery Service
Station, or any other electrical company making a practice of
caring for batteries, it would be well to place the battery in
their charge while the car is not in use. By so doing you will be

- sure of having the battery in good condition when you place

your car 1n. commission.

A battery gradually deteriorates, especially when not in
use, and if allowed to remain in the car for any length of time
without proper care will require considerable rebuilding before
it can be placed in service again. In addition, a run-down
battery will freeze very easily.

Consult the booklet, “Care of the Battery,” which is fur-
nished with each and every car, or write the factory for name

- and location of nearest Willard Storage Battery Station.

Drain both the vacuum tank and carburetor by opening
the pet cocks.

Block up the car so the weight will be removed from the
tires and cover the car to protect it from dust.

Clean and wash the car thoroughly before storing. See
that all bearing surfaces are properly lubricated with fresh oil
and grease. It would also be well to cover the nickeled parts
with vaseline, preserving their finish against dampness.

WINTER DRIVING

Freezing Solution

Durmg freezing weather, and to guard against unexpected
drops in temperature, an antl freezing solution should be used
in the cooling system.

Wood or denatured alcohol mixed with the water contained
within the cooling system will probably answer the purpose as
an anti-freezing solution equally as well as any other solution.
The following table will indicate the proper solution for your
climate:

109% solution will freeze at 22° above zero
specific gravity 987

20% solution will freeze at 10° above zero
specific gravity 975

25% solution will freeze at 4° above zero
specific gravity 968

32% solution will freeze at 3° below zero
specific gravity 959

40% solution will freeze at 12° below zero
specific gravity 948

509% solution will freeze at 25° below zero
specific gravity 935

60% solution will freeze at 38° below zero
specific gravity 923
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Specific gravity can be measured with the aid of a stand-
ard hydrometer, though the hydrometer used for testing the
battery does not have sufficient range.

FREEZING SOLUTION

Keep the cooling system supplied with a proper anti-
freezing solution as required. - &

If the anti-freezing soiution is not kept at the proper
strength the water in the cooling system is liable to freeze, and
if an attempt is made to start the motor it may result in
damage to the water pump coupling.

Since the smallest volume of water is in the water pump,
it will congeal before the water in the cylinders and radiator is
affected. Therefore be careful to keep the anti-freezing solu-
tion at proper strength. If the starting motor is used while
the water in the pump is partially frozen it may break the
water pump coupling disc. '

STARTING

Heretofore it has been rather difficult to start the motor
in low temperatures, more especially if the car is kept in a
cold garage over night or allowed to remain outside during the
day. When preparing to start, pull out the choker as far as it
will go, and ordinarily the motor will start within a few sec-
onds. If it does not, investigate and make sure that the choker
is fully open and that the cam on the choker arm comes in con-
tact with the plunger, which it should do with the choker in a
fully opened position. When the plunger is depressed it opens
a duct between the float chamber and mixing chamber. The
suction of the pistons will draw gasoline into the combustion
chamber, much in the same manner as though a primer were
used. When the motor starts under its own power, push the
choker in one or two notches. If the motor stops when the
choker is pushed in, leave it fully open for a few seconds, or
until the motor will run with the choker pushed down about
two notches or a sufficient distance to release the plunger above
mentioned. ~

Flooding Carburetor

Remove the small brass cap over the center of the float
chamber; the top of the needle valve projects through the
cover ; pull it up several times and hold it for an instant. Press
down lightly several times on the auxiliary air valve, that will
serve to syphon gasoline into that compartment of the car-
buretor, then make use of the starting motor, and invariably
the motor will start after a few turns.

Priming Cylinders

Should the motor fail to start, introduce a small quantity
of gasoline through the pet cocks on top of the motor. Be sure
to close them afterwards. Only use a small quantity of gaso-
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line for that purpose, not any more than the cup on top of the
pet cock will hold when full. If an excessive amount is poured
in through the pet cocks it will thin the lubricant in the cylin-
der walls and might result in the pistons seizing.

Should all other means fail in obtaining results, and you
believe the cold temperature is the real cause, as it undoubtedly
will be, you will find by filling the radiator and cooling system
with warm water the motor can be started almost immediately.

If water in the gasoline lines has frozen, approximately
one-half pint of gasoline may be poured into the vacuum tank,
atter removal of the small pipe plug in the top of it. That will
probably be sufficient gasoline to drive the car a short distance
to a warm garage, where 1t may be allowed to stand until the
lines have thawed.

During cold weather the cylinder o0il within the motor will
congeal and not flow freely when the motor is started. Be
careful when starting the motor in extreme low temperatures
to see that the oil indicator denotes passage of oil through the
oiling system. If the gauge fails to register, do not drive the
car with the oil in that condition.

Cover Radiator

It is also a good plan to cover the lower part of the radi-
ator, shutting off some of the cold air, causing the water to
attain and hold a higher temperature, resulting in greater
efficiency. If cardboard is used, be careful in fastening not to
injure the radiator.

A radiator and hood cover, designed to cover the hood and
radiator, is a good thing for use in cold weather.

. Since the cooling system is designed to prevent overheat-
ing of the motor in the warmest weather, it naturally follows.
the engine will be overcooled in winter weather, unless the
radiator is partially covered.

Shifting Gears

In extreme cold climates some difficulty may be ex-
perienced shifting gears when first starting the car, due to the
lubricant congealing within the transmission case. With the
approach of cold weather it might be well to drain the lubri-
cant contained within the transmission and differential hous-
ing, substituting a lubricant of lighter body, which may be used
during the winter months, changing to heavier lubricant with
the approach of warm weather.

Care of the Battery

The battery used is commonly known as a wet battery,
6-volt. ~

A storage battery begins to deteriorate as soon as put into
use, and you should familiarize yourself with the instructions
for proper care of the battery as contained in the booklet en-
titled “Care of the Battery,” furnished with each and every
car. Also refer to paragraph under Storage Battery, Page 18.
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Battery Inspection

At least once every week in warm weather an examination
_ should be made to determine whether or not additional water
- s required to fill the battery to the proper level, and the same
. Inspection should be made at least once every two weeks during

. . #old weather.

Test the battery occasionally with a hydrometer syringe;
a battery in good condition will show a test of from 1.275 to
1.300.

First indication of the battery’s weakness is made known
through sluggish action of the starting motor, dim lights or
a low sounding horn. If a test of the battery shows the density
of the solution is less than 1.175 it should be charged from an
outside source, or, if that is not practical, the lights, horn and
starting mechanism should be used sparingly until the gener-
ator has an opportunity to build up the battery.

The Willard Storage Battery Company are the manufac-
turers of the batteries used in our cars, and have service sta-
tions located in all the principal cities. You should acquaint
yourself with the location of the nearest service station, so
that yocu may know where to go to have a battery recharged
or inspected when occasion requires.

It is a common practice for owners to neglect the storage
battery, and one never realizes its importance until it suddenly
goes “dead” at the wrong time.

The storage battery is not in any way connected with the
ignition system, the ignition for the motor being furnished
entirely by a Bosch Magneto. |

Starting Mechanism

A starting motor equipped with Bendix drive is used for
the purpose of cranking the motor.

- When the starting pedal is depressed current from the
storage battery causes the shaft on which the drive gear is
mounted to revolve, bringing the driving gear into mesh with
the flywheel, in which position it will crank the motor until
the starting pedal is released. The starting pedal or button
should be released immediately, as the motor picks up under
its own power, allowing the starting motor drive pinion to slip
out of mesh with the flywheel.

Aside from proper oiling at stated intervals, the starting
motor requires no attention, and should difficulty be experi-
enced, consult the nearest Westinghouse service station or
consult the booklet of instructions issued by the Westinghouse
Electric and Manufacturing Company of Pittsburgh, Pa.

Reasonable care should be exercised when the motor is
running to guard against any possibility of mistaking the start-
ing pedal for the accelerator.

Should the starting pedal be depressed with the motor run-
ning it is liable to result in injury to the starting mechanism,
the teeth on the flywheel and starting motor drive pinion.
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Lighting System

Current for the lights is furnished from the storage bat-
tery and controlled by the lighting switch on the instrument
board.

If the lights burn dimly, the horn is weak and the starting
motor does not seem to turn the motor over as fast as ordi-
narily, it will usually indicate a weak battery, and the battery
should be tested and inspected by a competent battery repair
man, preferably by the Willard Storage Battery Servme Sta-
tion. ,

Be sure that all wiring connections are tight. See that s
battery ground wire is not loose. See that wires leading to
terminals on starting motor and generator are tight.

Lamps Do Not Light—The tail lamp is in series with both
the small and large head lamp bulbs. Failure of either one
of them to burn when the switch is set at the proper point,
might mean a loose connection in the lamp itself or a loose
ground within the lamp.

mee that the wiring connections to the lamps themselves
are in proper:position and not loose.

One of the fuses may have been burned; try another fuse
In that circuit.

The nickeled head lamp retaining ring furnishes the
ground connection for the head lamp bulbs. See that it has
not loosened. Press it firmly into position. If that has no
effect, and the lamps still fail to burn, the bulbs themselves ..
may be burned out or broken. )

Headlamp Connections—If the headlamps connections are
removed for any cause, be careful to see that they are installed
again in the same position: Examination will show the con-
nections carry a large wire and a small wire, the large wire
furnishing current for the larger bulbs and the smaller wire
for the dimmer bulb. If replaced in the lamp in opposite posi- -
tion it will result in one dimmer and one laree ' ulb lighting at
the same time.

Lamps Flicker; Bulbs Burn Out-—-If the light flickers
when traveling over rough road it will indicate a loose connec-
tion. If the bulb in any one socket seems to burn out oftener
than the others it may indicate a short circuit. Perhaps a
strand of the wire may be touching against the metal conduit.

LLamps Burn Very Brightly br Go Out Suddenly—A loose
connection, particularly a ground connection, making inter- |
mittent contact will cause the lamps to burn very brightly
as the speed of the motor is increased, and in some cases when
the motor is stopped the lights will go out altogether. This
does not happen very often, and will only do so when a wiring
connection has become disconnected. If the battery is weak
the lamps will brighten and grow dim as the motor speed is
correspondingly increased or diminished.

- Bulbs—The bulbs used in the lighting system are all of
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the 6-volt type, Ediswan base and single contact. Their sizes
are as follows:

Large headlamp bulb 18 candle power
Small headlamp bulb 4 candle power
Dash lamp bulb 4 candle power
Tail lamp bulb 2 candle power

It must be borne in mind that if the car is driven nearly
altogether at night, when lights are used, that a car speed
of approximately fifteen miles an hour is necessary in order
for the generator to balance the light load. Under those con-
ditions if the car is used almost exclusively after dark, when
lights are required, the battery will run down more quickly than
though the car is used during the day time without any load
on the battery, giving the generator a chance to restore the
current or energy which has been withdrawn.

Generator

The generator, which supplies current to the storage bat-
tery, is located on the crankcase at the right hand front corner
of the motor and requires no attention other than oiling at
stated intervals.

The purpose of the generator is to supply current for the
storage battery.

The charging rate of the generator should be checked occa-
sionally, in order to determine that it is working properly.

This should be undertaken only by someone who is thor-
oughly familiar with the operation of the generator and it is
preferable to have this done by a Westinghouse service station.

Any repairs or adjustments to be made on the generator
should be undertaken only by someone who is thoroughly com-

petent.
GASOLINE SYSTEM

- ~ Vacuum Gasoline Feed

(Gasoline is carried in the main supply tank, located at
the rear of the chassis, from which point it is fed to the car-
buretor through the Stewart Warner Vacuum tank suspended
from the dash underneath the hood.

That system is extrer ely simple and reliable, requiring
very little attention asidex ‘om the fact that the fuel tank
at the rear of the chassis sha 1d be kept supplied with gasoline
and the vent hole in the gasoline tank kept free and open for
the passage of air which 1s required for the proper working
of the vacuum gasoline feed.

A card of instructions, issued by the Stewart Warner
Speedometer Corp., distributors of the Stewart Warner
Vacuum Feed tank, is included with the tool equipment of
each car. You should study this card and familiarize your-
self with its contents. Aside from cleaning the strainer con-
tained within the top of the vacuum tank at stated intervals,
the tank requires very little attention.
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The sti'ainer above mentioned collects the foreign sub-
stance passing through with the gasoline.

Occasionally the pet cock on the bottom of the tank should
be opened to aliow water to drain out should any accumulate
in the bottom of the tank.

Should any difficulty be encountered communicate with
the nearest Service Station conducted by the Stewart Warner
Corporation.

Should you feel the vacuum tank is not supplying gasoline
It can be readily determined by flooding the carburetor. If
the carburetor will flood it will indicate gasoline is in the
vacuum tank. If the carburetor does not flood close the throt-
tle and crank the motor for a few seconds with the starting
motor, which will serve to draw gasoline from the rear tank
Into the vacuum tank if the system is working properly. In
the event it is not, examine the vent hole in the gasoline tank
cap, see that it is free and open and then make an examination
of the strainer located in the top of the vacuum tank to deter-
mine if it is open for the passage of gasoline. See that rear
tank is not empty. -

>hould anything ever interfere with the proper working
of the vacuum tank, so that it does not supply gasoline prop-
orly, the vacuum tank may be filled and the car driven to the
nearest point where help may be obtained.

The vacuum tank may be filled through the opening left
after removal of the small pipe plug, located in the top of the

vacuum tank.
IGNITION SYSTEM

Current for the ignition system is furnished by a Bosch
Magneto. The battery has no connections with the ignition
system, supplying current for the lights, horn and starter only#

The Bosch Magneto requires practically no attention other
than oiling and cleaning at stated intervals.

Lubrication of Magneto—Oil should be used sparingly,
eupeclally at the rear oiler, located over the distributor, since
an excessive amount of oil at this point will get onto the con-
tact points, gum them up, and interfere with proper ignition.

Cleaning Magneto Contact Points—The distributor is
clamped to the rear of the magneto by two clamps, one on
either side, they are easily removed so that the six points near
the outer edge of the distributor may be cleaned with fine
emery. Very often rubbing them with a soft cloth will serve
equally well. The contact point in the center of the distributor
block should also be given attention at the same time.

The Platinum points located in the breaker box, at the
rear of the magneto, should have attention once or twice during
the season. They will probably need to be cleaned and prop-
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: erly spaced. Whenever cleaned see that the surfaces are left
R perfectly flat and properly adjusted when reinstalled. |

v Since it is quite a common custom to remove the magneto
- .. pencil when the car is left idle and not in use, the continual

removal and installation again of the pencil serves to disturb
- the parts. -

The magneto pencil itself is insulated with hard rubber.
. = A series of light strains, such as might occur in taking out
b o and replacing the pencil, are sometimes sufficient to crack the
rubber insulation, allowing a leakage of current. Snapping
 the pencil in position against the front brush holder may have
. some effect on the collector ring brush holder fibre.

Should the motor misfire irregularly without it being
possible to trace the misfiring to any one cylinder, an exami-
nation of the pencil or brush holder above mentioned may
uncover the fact that the insulation on either one of them, or
perhaps both, that is, the hard rubber on the magneto pencil
or the fibre holdér around the brush, may be cracked, allow-
ing the current to leak.

Magneto Carbon Brushes—The carbon brushes in the
magneto should be removed and cleaned once or twice a season.
The Bosch Magneto Company maintain Service Stations in
most of the larger cities. Communicate with the factory or
with Bosch Magneto Company, Detroit, Michigan, for the
location and address of the one nearest to you. |

Magneto Switch Key—Should the key for ignition system
be lost the magneto will furnish current for the motor if the
ground wire to the magneto is disconnected where it joins the
breaker box. There are six wires connected to the distributor
block, they leading to the spark plugs; the other wire, the
seventh one, is the ground wire. -

With the ground wire disconnected the motor may be
stopped by touching the end of the ground wire to the ground-

Ing screw.
INSPECTION AND CARE

| Perhaps the most important requirement in the every
day operation of a car is attention to the details of proper
lubrication. That is a point most often neglected by owners
and neglect of this one thing is the cause of nearly all the
difficulty encountered during the life of a car.

Consult the lubrication chart on page 29, familiarize your-
self with the location of the various grease cups and other
points about the chassis that require lubrication. Follow
closely the directions given in the following schedule.

Do not under any circumstances put oil or grease into the
clutch compartment. The clutch thrust bearing should be
oiled regularly through the oiler provided fpr{._that purpose.
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SCHEDULE OF LUBRICATION

AND INSPECTION

Once Every Day

Water Level—Inspect level of water in radiatbr, refilling
A& necessary.

0il Level—Inspect oil level as indicated by indicator on
left-hand side of the motor, refilling as required. (The oil
gight feed indicator located on the dash shows when oil is
passing through the oiling system but does not indicate the
amount of oil contained within the oil pan.)

Once Each Week, or at the End of 250 Miles:
Grease Cups

Turn down all grease cups on the steering gear, rear axle
and brake connections underneath the car. Consult the oiling
chart on page 29 for their location.

Do not neglect the grease cups. See that they are turned
down at least once every week, unless in the event the car is
used for touring purposes, in which case they should be turned
down oftener. A few minutes spent in turning down the grease
cups at the end of each day’s run will serve to keep the parts
properly lubricated and will prevent annoying squeaks and
wenar, |

While the car is being used for touring see that the spring
¢lip nuts are tightened at least once in every two hundred and
fifty miles.

Place a few drops of oil on the brake connections under-
neath the car, particularly on the yoke ends and pins at the
ends of the brake rods. This latter point is important. If oiled
regularly they will work freely and give better service, whereas

if neglected, will work hard through the formation of rust and _

mud, and wear through quickly.

The four grease cups on the brake rocker shafts, leading
into the brake drums, should be given attention regularly each
woelk., Since the shafts are inside of one another they will
uoize if the matter of greasing them is not given the attention
it deserves, resulting in the brake shoes dragging on the drums.

Oil cluteh thrust bearing. Use cylinder oil. The clutch
thrust bearing oiler cup is located just ahead of the gear shift
lever housing, and projects through the large floor board.

Add distilled water to battery as required.

Oil Cups .

Fill the small oil cups on the spring shackle bolts, tie rod
bolts and front axle king bolts. Consult oiling chart on Page
for their location.

Only a few drops are required, but do not neglect filling

them at the end of every two hundred and fifty miles. If this
is neglected the spring shackle bolts will soon become rusty,
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causing the spring action to be interfered with and making

the car ride very hard.
This also applies to the steering gear parts, which if neg-

lected will soon cause the steering gear to operate very hard.
Every Two Weeks, or at the End of 500 Miles:

DRAIN MOTOR OIL FROM CRANKCASE — REFILL
WITH TWO GALLONS OF FRESH OIL—DO NOT NEGLECT
THIS. (See warning on page 8.)

Test battery and add distilled water as required.

Place a small quantity of oil in the oilers provided on the

generator, starting motor and magneto.
Qil the rocker tube assembly bolts to the rear of the crank-
case to which the accelerator pedal is connected.

A few drops of oil around the ends of the springs will serve
to lubricate the bearing surfaces between the edge of the spring
and shackle and may sometimes be the means of stopping an
annoying squeak.

Oil clutch and brake pedal shaft. (Do not put oil in clutch
compartment.) '

Tighten nuts on spring clips holding springs in position on
axles. That is most important and will prolong the life of the
springs. Practically all spring breakages can be traced to loose
spring clips.

Every Four Weeks, or at the End of 1,000 Miles

Inspect the level of oil contained within the transmission
compartment. Refill with heavy lubricating oil to proper
point, bringing lubricant up to secondary shaft Do not use
more than required.

An excessive amount of oil within the transmission com-
partment will probably work its way into the clutch compart-

. ment, therefore, do not use more than required.

Do not use grease within the transmission compartment,
use only a good grade of heavy gear oil.

Remove oblong plate over fan oil compartment and add
fresh oil as necessary. Carry the oil level in the fan compart-
ment one-half inch underneath the shaft. If the oil is carried
at a greater height it is liable to work out through the fan
shaft and be blown over the engine and through the hood onto

the fenders.

See that the king bolt at the rear end of the torque arm
is tight. See that the small locking bolts at rear end of the
torque arm are tight.

Repack boots at either end of steering drag link.

Repack the universal joints with Gredag or heavy grease,
using a force gun.

Drain and flush radiator.

Tighten nuts and bolts on fenders and mud splashers.
Inspect and tighten nuts on spring shackle bolts.

Tighten adjusting nut in bottom of torque arm buffer.
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Tighten nuts in end of steering drag link, in each case

remove locking cotter pin, reinstalling when adjustment is
made.

Every Eight Weeks, or at the End of 2,000 Miles:

Drain transmission compartment and refill with correct
amount. Requires three pints when empty. Do not use more.

Drain differential compartment and refill with sufficient
lubricant (heavy gear oil), being level even with overflow plug
in rear éap, requiring about three quarts when empty.

When refilling rear axle be careful not to use an excessive
amount of oil. If filled higher than the proper level the exces-
sive amount will work out around the drive shafts onto the
wheels and brakes.

Do not use grease in differential compartment, use only
a good grade of heavy gear oil.

Every Twelve Weeks, or at the End of 3,000 Miles:

Remove the wheels, clean bearings and repack with a
fresh grade of good cup grease.

Once Each Season:

Graphite the spring leaves, thereby keeping the spﬁﬁgs
in good condition, preventmg formation of rust between the
leaves, resulting in stiff spring actlon hard riding and annoy-

ing squeaks

GENERAL DESCRIPTION

Various assemblies in the car may be roughly divided into
three classes as follows. |

Motor
Transmission
Running gear

Motor

When the motor is started it develops power which is
transmitted through the clutch, transmission and propeller
shaft to the rear axle, propelling the car forward or in reverse
direction as desired.

The gasoline vapor compressed and exploded by a spark
at proper intervals furnishes the energy.

In explanation, as the piston starts on its downward
stroke the inlet valve opens for an interval until the piston
reaches a predetermined point in its travel, when the valve
closes. The piston when it reaches lower center reverses its
direction. When it reaches the proper point in its upward
travel a spark, furnished to the spark plug, jumps across the
gap, igniting the charge and driving the piston down on its
next stroke known as a power stroke. As the piston reaches
lower center it again reverses its direétion and as it starts on
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its upper travel the exhaust valve opens, allowing the burned
gases to escape into the exhaust manifold and from there into
the mufiler. k

e

It will be seen then that four strokes of one piston :
required to complete each operation. The same thing occt
ring in each one of the six cylinders, according to the firiig
order 1-5-3-6-2-4, meaning that when the explosion occu's
in No. 1 cylmder the other cylinders fire in rotation, No. 1
heing followed by No. 5, then No. 3, then No. 6, then No. i},
then No. 4. |

The opening and closing of the exhaust and 1n1et valves\
i governed by the camshaft which travels at a speed equa
Lo one-half crankshaft speed.

The spark for ignition of the gases within the cylmder
occurs when the contact points within the magneto come into l
relation with one another. The magneto is driven by the\,
erankshaft and travels at a speed equal to one and one-half
Limes crankshaft speed.

In the Chandler Light Six Motor the power 1mpulses of
onch piston are so regulated they overlap one another, insuring
un even flow of power under all conditions, whether throttled
down to a walk or at speed.

The camshaft and magneto shaft are connected directly
with the crankshaft by silent chains, the chains being mounted
nt the front of the motor within the chain compartment.

The connecting rods, to which the pistons are attached
ut their upper end and which in turn are attached to the crank-
shaft at the lower end, convert the up and down motion of the
pistons into the revolving action of the crankshaft.

A flywheel at the rear of the crankshaft balances the
separate impulses of the motor, insuring an even flow of power
Lo the driving mechanism.

Clutch

The clutch serves as a connection between the motor and
transmission. When no weight is applied to the clutch pedal
the cluteh is in driving position and may be disconnected from
the motor, for the purpose of shifting gears by depressing the
clutech pedal, separating the driving members, and bringing
into operation a brake on the clutch shaft, stopping the shaft
momentarily while the gears are changed.

Transmission

The transmission proper is contained within the housing
bolted to the rear of the motor base, the bell shaped part of
the housing containing the clutch, the balance consisting of
the transmission.

With the gear shift lever in neutral position none of the
gears are in driving position, consequently the car cannot be
started until the gears are placed in mesh.

The gears contained within the case are mounted on two
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T s&afts, one above the other. The reverse idler pinion mounted
o a separate shaft; the main driving gear integral with the
rgqain clutch shatt. |

/' |" Change of speed is obtained with the aid of the shiffing
l"‘ver. The two gears mounted on the upper shaft are splined,

rpoving forward or back, one serving for second and third
‘%eed, the other for first and reverse.

Both shafts are mounted on ball bearings, the spline shaft
seing connected at its rear end with the universal and pro-
ller shaft assembly, the front end riding free within a roller
bearing.
" ‘With the motor in operation the main clutch gear is con-
"% . stantly turning (except when the clutch is released), and in
. 4 turn drives the countershaft to which first, second and reverse
" . | eountershaft gears are keyed.
e When engagement is made for any one speed, the sliding
gear on the upper shaft moves into mesh, and, as the clutch
is engaged, the countershaft gear in turn drives the gear on
the main spline shaft, transmitting power to the rear axle.

Since the gears are in constant use whenever the car is
in motion, frequent inspection as regards proper lubrication
should not be neglected.

The gears are made of nickel steel, especially heat treated,
and will last indefinitely, provided they are not abused through
neglect of lubrication or improper shifting of gears.

To reverse the car, reverse sliding gear is brought into
mesh with the reverse idler, which being in constant mesh with
the reverse countershaft gear drives the car in that direction.

There are no adjustments provided for or necessary in the
transmission unit. The owner or driver should endeavor to
always shift gears properly so they will not clash, and should
‘ see to it that the transmission compartment is properly sup-
e plied with the correct lubricant. Grease should not be used
ol ) in the transmission compartment. A heavy grade of good

. gear oil, same as used in the differential compartment, should
pe used.

Continual clashing of the gears, when changing from one
speed to the other, will in time break down the corners of the
gear teeth, resulting in rapid wear.

When the clutch is disengaged the pedal should be pushed
down as far as it will go before shifting from one speed to
another. With the clutch in a fully released position, a brake
which serves to stop the gears in the transmission is brought
into play. If the clutch does not seem to release freely and
the gears clash despite all precautions, then look to the clutch
' adjustment. It may need some attention, or perhaps the
main clutch shaft bushing may not be receiving lubrication.
In that event take up the floor board, remove the clutch cover
plate and place a few drops of cylinder oil on the clutch shaft,
working the clutch pedal up and down so that the oil will work
its way onto the bearing surfaces.
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Propeller Shaft and Universal Joint Assembly

Connection between the transmission and differential is

by means of a propelier shaft, equipped with universal joints.

With the car in motion, the uneven position of the rear
axle as it travels over a rough road is equalized by the univer-
sals Insuring smooth and uninterrupted transmission of power,
the front end of the shaft sliding in and out of the . front uni-
versal joint with cach up and down motion of the springs.

T'he universal joints are in constant use. Lubrication is
important and should not be neglected. Parts of the universal

joints are subject to wear, and their life will be considerably

shortened if allowed to run dry.

[f the front universal joint is not kept properly filled with
grease the front end of the shaft, and hub in which it slides,
will become dry and not operate smoothly.

THE TORQUE ARM

The torque arm, so called, since it equalizes the tendency
ol the rear axle housing to turn slightly forward as the power
I8 applied, and backward as the brakes are applied, is secured
to the rear axle housing by a heavy bolt, called the torque
arm king pin. The front end rests within a ball socket mounted
on the third cross member of the frame.

1The tension of the springs in the torque arm buffer is
adjustable. When assembled in proper position the adjusting
plug or nut in the bottom of the torque tube should be threaded
into the tube at least one-eighth of an inch above the lower
edge when new.

The plug or nut above mentioned should be inspected
regularly and tightened ‘as necessary in order to hold the front
end of the torque a2arm securely in its seat.

The six bolts which fasten the front and rear universal

toint flangers to the universal joints should be inspected and
tightened at regular intervals.

TRANSMISSION BEARING RETAINERS

Whenever the torque arm buffer plug is adjusted, examine
the retaining nuts at the rear of the transmission main sh: t,
particularly the large nut which threads into the case ¢ 1
acts as a retainer for the bearing at the rear of the trans-
mission. See that that nut is drawn up tightly so the bea:-
ing does not have an opportunity to float; the nut is secured
with a lock wire. Release the locking wire before attempting
to turn the nut. Also see that the nuts on the rear tran
mission shaft itself are tight, and make sure that the nuis
holding the tapered flanges in position on the rear of the main
transmission shaft and front end of the pinion shaft are tight,
"~ 8o there is no opportunity for play.

Differential

The differential, carried in the center of the rear axle,
consists of eight gears, two drive gears—one a spiral bevel
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driving pinion and the other a spiral bevel driving gear; the
other six gears which go to make up the differential proper
are carried inside a separate housing, to which the large spiral
bevel gear 1s riveted. Four of the small gears are of equal

.81ze and placed in position an equal distance from one another;

the two larger ones, one on either side, are in constant mesh
with them.

When one rear wheel travels faster than the other, as
when turning corners, or when one wheel loses its traction,
spinning faster than the other, the differential comes into play.

Under ordinary conditions the drive will be divided equally
between the rear wheels, and they will revoive together at the
same speed unless tires of different size are used.

The rear wheels should always be equipped with the same
size tire; one wheel should not be equipped with a rough tread
and the other with a plain tread tire. Whenever chains are

used they should be applied to both rear wheels and not to
only one of them.

Proper lubrication of the rear axle is important, for if
neglected will result in serious harm to the gears and bearings.

When the cars leave the factory the spiral bevel gear ana

' pinion are properly adjusted in their relation to one anotner

and will run quietly. Noise from the rear axle usually ind:-
cates lack of lubrication. If any other condition sucn as
improper adjustment of the gear is thought to be the fault,
consult the dealer for the purpose of adjustment.

The bevel gear and pinion are easily adjusted, and usually
results can be obtained simply by adjustment of the bevel
pinion. Since the adjustment necessary may only mean mov-
ing the pinion a distance equal to a few thousandths of an
inch, it 1s quite important that it be handled by an expert,
since improperly adjusted gears will be noisy, resulting in
damage to them. (See paragraph on page 38.)

The entire differential unit is removable simply by dis-

connecting the universal joint where bolted to the front of the

pinion shaft. Then by removal of the bolts and nuts holding
the pinion housing on the front of the rear axle housing, fol-
lowed by removal of the brake cam shafts, the inner ends of
which are mounted on carriers that are a part of the front
cap or pinion housing. Before final removal, the assembly
will have to be turned at almost right angles, allowing the
large gear to come through the opening in the axle.

CARE AND MAINTENANCE

By exercising reasonable care, with proper attention to
the details of lubrication, a Chandler Light Six can be operated
a number of years with minimum upkeep cost. Certain points,
however, have to be taken care of once or twice during the
year, in order to keep the car in proper condition and to insure
smoothness in operation at all times.

T LAy T am—
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Cleaning Carbon

‘arbon deposits may in time form or top of the pistons,
cylinder heads and valves, and, while the motor will continue
to operate smoothly even with heavy carbon deposits, it will
lose some of its efficiency, cause the motor to fire unevenly
and develop loss of power, due to carbon working onto the
valve seats, not allowing the valves to close properly. An
inferior lubricating oil will leave large carbon deposits and
rich mixture from the carburetor will also have its effect.

Running kerosene through the motor will aid in keeping
down carbon deposits. Kerosene may be used after the motor
has been allowed to run until hot, the same as under operating
conditions, when the kerosene can be poured into the car-
buretor air valve. The motor should be allowed to run idle at
n rate of speed about equal to twenty-five miles an hour of
enr speed. A small amount of kerosene should be poured in
al 0 time, never putting in enough to stall the motor. The
motor will smoke excessively while the kerosene is passing
through and for a few minutes afterwards until it is all burned
out, That method will serve to soften particles of carbon that
have collected around the valves and will also aid in removing
carbon that may have accumulated on top of the pistons. If
Lthig practice is followed at least once each month it will help
quite materially. One-half pint of kerosene is sufficient at any
one time, but be careful to feed the kerosene very slowly so
that it will be consumed as it enters the combustion chamber.

Jarbon deposits make themselves known through lack of
power, causing Joss of compression through the valves not
cloging properly, and sometimes through knocking noises
noticeable in the engine, due to preignition caused by particles
of carbon holding heat, remaining incandescent and igniting
the charge in the cylinders before the spark occurs.

_ ’]_Z‘he oxygen method of burning carbon has proven quite
satisfactory and can be used to advantage when handled by
one thoroughly familiar with the process. '

When burning out the carbon, as each cylinder is treated
the piston in that cylinder should be brought to stop dead
center in order to prevent the flame injuring the cylinder walis.
When the oxygen is admitted to the cylinder it has to be
1ignited, and will burn as long as carbon is present.

After removal of the carbon it is a good plan to grind
the valves.

Grinding the Valves

The first step is to remove the exhaust and inlet valve
caps, directly over the valve chambersgausing the valve cap
wrench furnished with the tool equipmm Then remove the
valve cover plates on the side of the motor which enclose the
valve springs.

With the aid of a valve spring tool compress the springs
so their pressure is not applied directly on the key which
holds the valve spring seat in place. Remove the key and
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raise the valve so it may be removed through the top of the
cylinder; a piece of wire coiled into suitable shape will enable
one to take them out more easily.

The heads of the valves are slotted so that they may be
rotated upon their seats. Apply a small quantity of grinding
compound to the seat of the valve, rotate the valve on its seat
for a few minutes, first in one direction and then the other.
Remove the valve, clean off the compound and note if it is bear-
ing evenly for the entire distance.

It will be found the exhaust valves need more attention
than the inlet valves. Each valve can usually be ground within
a very few minutes, unless a large carbon deposit has formed,
which may result in pitting the valves making it harder to

+  ~secure a uniform seat. In extreme cases it may be necessary

to face the valve and reseat the valve seat in the cylinder.

The valve chambers are water jacketed for the purpose
of keeping the valves at an even temperature. If the supply
of water carried in the circulating system is neglected the
valves may become too hot, and in some cases warp, making
it extremely hard to grind l,he valves to an even seat.

When the grinding operation is completed, see that all
particles of the grinding compound are cleaned from the valves
and valve seats, then reassemble the valves and valve springs
in the same openings from which removed. Adjust the valve
plungers with a clearance of .004 of an inch between the
bottom of the valve stem and the top of the valve plungers.

For best result the wvalve plungers should be adjusted
after the motor has run long enough to become thoroughly
warm.

Cleaning and Adjusting Spark Plugs

Whenever the valves are ground the spark plugs should
be cleaned in gasoline and the points polished with a very fine
piece of emery cloth. Before replacing in the motor, the spark
plug points should be set with a clearance of .026 of an inch.

Motor Bearings

Once or twice during the year, depending on the mileage
the car has had, it may be necessary to take up the connecting
rod and main crankshaft bearings, equalizing the wear which
has taken place.

Unless one is thoroughly competent to handle this work
it should not be attempted, since improperly fitted bearings
are liable to burn out, resulting in extensive injury.

To get at the bearings the lower half of the crankcase or
oll pan should be remewed, exposing the crankshaft to which
the connecting rods are attached When removing the caps
on the connecting rods care should be taken to see that they
are reassembled in exactly the same position, the oil dips
pointing in the proper direction; that is, toward the right of
the car. Care should also be taken to see that each cap is

reattached to the same rod from which it was removed.




IlIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIHHI!IIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIHIIIIIHHIIIIIHHIIIIIIIIII‘IIIIHIIIIIHIIIIlIllllllllllllllllIIIIIIIllillllllllll“lllll!lllillllHlllllillllllﬂllll
Suggestions for Operation and Care 57

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIl"llllllllllllllllIIIIIIIIIIIIIIIIIIIlllIIIIIIIIIII"IIIIIIIIIIH"IHIIIIIIIIIH‘IIIIIIIIIIIIIiIlIIIIIIIIIIHHIIIIIIIHIII!IIIIHIIIIHII

Shims are used between the upper and lower halves of
the connecting rod and main bearings. If the bearings are
loose probably removal of the thinner shim is all that is re-
quired. In the event more than one shim is removed be care-
ful to see that the bearings are not too tight.

After the cap has been removed from the connecting rod
the piston may be withdrawn from the cylinder and the fit
of the connecting rod bearings be determined by allowing the
connecting rod to hang in an inverted position from the crank-
shalt,

When removing the pistons through the bottom of the
motor it will be found that the pistons in No. 2 and 5 eylinders
come through very easily. " The pistons in cylinders No. 1,
4, 4 and 6 will not come through so readily but will have to
he drawn down slowly and the crankshaft turned slowly, so
that they will pass one another. With a little care and pa-
tience, however, all of the pistons may be withdrgwn through
the bottom of the motor. Be careful to see that in turning
the crankshaft it does not come in contact with the piston,
jamming the skirt of the piston between the crankshaft and
crankcase wall and throwing the piston out of round.

When reinstalling a piston be careful not to push it up
into the cylinder as far as it will go, the upper ring may jump
over the valve opening, holding the piston until the piston ring
i8 released.

The main crankshaft bearings are provided with shims
of varying thickness, and, should occasion require that the
bearings be adjusted or taken up, the removal of one shim
on either side of the bearings should be sufficient. If the
motor has been abused or allowed to run without proper lubri-
cation a greater amount of wear than would ordinarily occur
will take place, and under those conditions the connecting
rod and main bearings may have to be refitted.

Improper lubrication, the result of not maintaining the
oil level at the proper point or allowing the oil to remain in
the motor until it has thinned and lost its lubricating qualities,
will result in excessive wear within the bearings and cylinder
walls. The cylinder oils should be changd every five hundred
miles, both winter and summer.

Piston Pin Bushings

Whenever the piston is removed it would be well to! test
the fit of the piston pin bushing.

By holding the connecting rod in a vise, with the piston
in position, the fit of the piston pin bushing can be tested to
note if there is any up and down play. g

When replacing the pistons and "@éonnecting rods, after
they have been removed, see that they are properly lined up.
The markings on the piston will indicate whether or not the
piston has been bearing properly in the cylinder wall.

Before replacing the piston in the cylinder, see that the
piston rings are not in position with the slots in line. Move
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them around so that the slots in the piston rings do not come
in line with one ancther; separate them as widely as possible.
Motor Timing

The firing order of the cylinders is 1-5-3-6-2—4
The inlet valves are No. 2-4-6-8-10-12.

- The exhaust valves are No. 1-3-5-7-9-11, counting from
the front of the motor.

The exhaust valves are timed to close 154 inches past
dead center on the suction stroke.

The inlet valvesgare timed to open 174 inches past dead
center on the same stroke.

Top dead center on the compression stroke may be deter-

S ~ mined by turning the flywheel until the mark on the flywheel

comes opposite the marks on the case. (Removal of the large
pifie plug in the top of the flywheel housing underneath the
upper floor board will enable one to find the marks without
any difficulty.) When the marks on the flywheel and case are
opposite one another number one piston is at top center.

With the valves closed, the clearance between the valve
plungers and valve stems should be .004 of an inch with the
motor hot.

To check the setting of the camshaft remove the front
cover over the chain compartment, exposing the timing
sprockets and the chains; with the camshaft in proper relation
to the crankshaft, the punch marks on both sprockets will line
up with the sprocket centers. The two points in question
being on the edges of the sprockets nearest one another.

When the cars leave the factory they are properly timed,
and an examination should not be necessary unless in the
event the timing has been disturbed.

The timing of the magneto may be checked by bringing
number one piston to top dead center on the compression
stroke, after which remove the oblong plate between the two
poles of the magneto, exposing the magneto armature. When
properly timed, the armature should be half open. Should
the position of the armature need to be changed, loosen the
lock nut which holds the magneto coupling, then loosen the
magneto coupling (which is a tapered fit on the magneto
shaft) by striking it a sharp, qulck blow, sufficient to loosen
1t so the magneto shaft may be turned by exerting pressure
on the distributor at the rear o e magneto, when the coup-
ling should be driven back into position again and the nut
drawn up tight.

Do not under anymeircumstances touch the armature with
any object liable to in

jure the windings.

utch Adjustment

Clutech adjustments, for the purpose of taking up wear
within the clutch friction discs, are easily made. Take up the
floor board, then remove the clutch hand hole cover. It will
be noticed after removal of the cover above mentioned that:

-
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the heads of two bolts project through radial slots in the face
of the clutch proper. Before changmg the clutch adjustment

the clutch pedal must be held in a fully released position, then

the boit which is uppermost may be loosened. Turn the crank-
shaft a distance equal to one-half a revolution, bringing the
lower adjusting bolt to the top, when that should also be
loosened, then tap the bolt to the right, or clock wise, a dis-

: ':‘jit-l.:l-.'.l

tance equal to about one-half an inch, and tighten both of

them securely.
The clutch is now ready for use again, with the possible

oxception that perhaps the position of the® clutch pedal will
huve to be changed to prevent its riding against the floor
board. Each adjustment of the clutch made as above also

changes the position of the clutch pedal.

[Cxamination will show the clutech pedal is bolted to a
notched flange on the clutch shaft. If necessary, lodsen tlﬁi
bolt, move the clutch pedal ahead one or two notches and then

ilp‘hivn again securely.

Adjustment of the clutch pedal is only for the purpose of
preventing the pedal from riding against the underside of
the floor board. When the clutch pedal does ride against the
floor board it prevents full engagement of thé clutch. When
It 18 noticed that the pedal does ride against the floor, have
the proper adjustment made. Very often it may be only
necessary to change the position of the clutech pedal, without
disturbing the clutch adjustment.

It is intended that the clutch should run dry. It is only
necessary that the clutch thrust bearing be oiled frequently.

An excessive amount of lubricant placed in the transmis-
sion will work into the clutech compartment. Care should be
taken to see that the transmission is never filled higher than
n point even with the center of the secondary shaft, requiring
Lthree pints of lubricant when the transmission case is empty.

Steering Gear and Steering Gear Adjustment

T'he steering gear is known as the irreversible type, easilv
andjusted to take up wear, and if properly lubricated will enable
one to steer with remarkable ease under all conditions.

All of the roadster and some of the touring car steerlng
gears are adjustable in the following manner: :

The main adjusting nut, located in the top of the steermg
gear case proper is clamp‘" in position. The locking bolt,
passing through the two halves of the clamp, will have to be
loosened or removed, When the clamp can be loosened suffi-
ciently so that the large nut above mentioned may be turned
to the right as much as necessary.

Play in the steering column may by turning
the adjusting nut to the right a short listance, tightening the
clamp in position again when adjustment is completed

Lost motion in the steering worm and steering worm

shaft may be adjusted by taking off the cap on the right of

. : . ¥ i
- i
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the steering gear case and removing one or more of the spacing
washers, that will be found directly underneath the plate.
When a sufficient number of washers have been removed see
that the cap is replaced and drawn into position tightly, as it

- formerly was.

The majority of the touring cars are equipped with a
steering gear slightly different than the one just described.
While the adjustments are practically the same, they vary to
some extent. For instance, the upper adjusting nut, instead
of being held in position by means of a clamp, is locked with
the aid of a set screw that is threaded into the left of the
steering gear case proper. DBefore attempting to adjust the
large bushing this square head set screw must be released.

The side adjustment, or adjustment for the worm gear

. and shaft, is by means of another large nut, with a counter-
‘sunk head It is also held in position by means of a locking

screw that has to be loosened before the nut may be turned.
In the case of the latter adjustment, wear is taken up by
turning the nut to the right as far as necessary.

In both steering gears the steering wheel is keyed-to the
upper end of the column and is held in position by means of
a large hexagon nut, located directly above the center of the
steering wheel. Up and down play in the wheel or column

may mean that the steering wheel nut is loose. See that it is
properly tightened down.

Steering Gear Lubrication

Lubrication of the steering gear parts is very important.
The case should be kept well filled with a good grade of soft
cup grease, and occasionally, perhaps twice a year, it would

be well to remove the pipe plug in the top of the case and
introduce a small quantity of heavy gear oil.

Difficult steering is, in practically all cases, due to lack of
lubrication in the steering gear proper or connections to the
front axle.

After continual use during a year’s service the wear tak-
ing place between the worm gear and worm may cause some
play in the steering gear, but it can in most cases be offset
by disconnecting the bell crank at the side of the frame, where
connection is made with the drag link, then turning the steer-
ing ‘wheel until the worm gear shaft has revolved to ninety

degrees, bringing new surfaces o action.
A new groove will have to in the shaft for proper
fastening of the ball crank if th is turned as above.

B and Their Adjustment
Two sets o are provided, both operating directly
on the rear whee drums. The service brake, sometimes
called the foot brake since it is operated by the right-hand
foot pedal in the driving compartment, is of the external con-

tracting type, while the emergency brake is of the internal

expanding type.
‘ &
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Service Brake Adjustment

Since the brake shoe facings or linings are subject to
wear, they will have to be taken up or adjusted occasionally,
in order to keep them in a state of highest efficiency.

With the brakes in proper adjustment, the clearance be-
tween the brake shoe facing and brake drum should be one
thirty-second of an inch.

Most adjustments, when they are necessary, can be made
with the aid of the adjusting thumb screws, mounted on the
(ront of each brake band. It will be noticed that the clevis
pin, connecting the two ends of the brake shoe, is threaded,
uand before any adjustment can be made the lock nuts must
be loosened, then the thumb screws may be turned down two
or three turns or more, if necessary, after which the lock
nuts should be tightened again.

After changing the brake adjustment, make sure the
brakes take hold evenly on both rear wheels. When the brake
ndjustments are completed raise the rear of the car, so the
wheels are free of the floor, block the front wheels, then start
the motor, place the gears in mesh, engage the clutech and,
speeding the motor, throw out the clutch and apply the brakes.

Emergency Brake Adjustment

The emergency brakes are adjustable by means of the
turnbuckles located in the center of the rear pull rods.

T'he turnbuckles are locked with the aid of a locking nut,
which will have to be loosened before the turnbuckles can be
moved, 'The brakes may be taken up by turning the turn-
buckles to the right two or three turns or more, as required.

Make sure that the emergency brake shoes take hold
oqually well on each wheel and then lock the adjustment by
Lightening down the nuts previously loosened.

When the brakes need relining, the new lining should be
fustened with copper or soft iron rivets, countersinking the
fabric or lining so the rivets will not come in contact with
the brake drum.

, should it happen that the brakes suddenly prove ineffec-

~ Llve, investigation may show that probably the rear axle has

shifted its position slightly, due to the fact that the spring
¢lips have not been kept preperly tightened.

T'he rear springs axe ored to the spring seat on the
ronr axle, and held in p by means of the spring clips.
Anvthing that will allo he rear axle to shift its position
oven slightly will naturally throw the kes out of adjust-
ment-——hence the importance of seein that the spring
clips are kept tight and inspected a intervals.

Rear Axle Gear Adju ent

When adjustment of the rear axle drive gears is made, it
should only be undertaken by an experienced mechanic. Chand-
ler distributors and dealers always employ efficient help who
thoroughly understand this adjustment and it is always best to

i 4 "
a L
‘ '
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have someone do this work who is thbroughly familiar with the
mechanism, since improper adjustment may injure the gears
as well as other parts of the rear axle and differential assembly.

See that the differential compartment is kept supplied
with the proper amount of lubricant. Use only a good grade
of heavy gear oil. Under normal conditions the rear axle
gears will probably perform their function properly through-
out several seasons without any attention other than the one
as regards lubrication.

Usually the first indication of difficulty within the gears
is made known through an unusual noise, which in most
cases 18 traceable to lack of proper lubrication. For instance,
if grease is used in the transmission or differential compart-
ment it will form, pile up on the sides of the housing and allow
the gears to run practically dry. Then again, if the matter
of correct lubrication is overlooked, and not suificient oil fur-
nished, the gears will run dry, resulting in serious damage,
not only to the gears, but to the bearings as well.

Steering Knuckle Pins

The front axle king bolts, or steering knuckle pins, are
held in position by means of a locking pin passing through
the steering knuckle at a point near the center. |

One side of the pin is flat and registers with a flat sur-
face at a point in the king pin, holding the king pin stationary
and locking it securely. To remove the king pin, in order to
take out the steering knuckle, it will be necessary to first take
out the locking pin referred to. The locking pin is a tapered
fit in the knuckle and can be driven back through the knuckle
from the front.

Removal of Wheels and Wheel Bearings

Front Wheels—The front wheels, mounted on roller bear-
ings, are locked on the knuckle by a locking nut and washer
at the outer end of the steering spindle. : |

For inspection of the wheel bearings and removal of the
wheel, the hub caps must be taken off, then the nut and
washer above referred to. It will be noted the large nut is
couter pinned, consequently the cotter pin will have to be taken
out before the nut can be loosened.

.. After the nut and washer have been removed the wheel
~is ready to pull off over the bearingss®
pull will have to be exerted in orderto get the wheel started.

When reassembling the wheel be careful to see that the
bearings are Well packed with a good grade of soft cup grease.
See that the bearings :
plied. Replace er, then the locking nut, drawing the
latter up snugly, bu > not tight enough to bind the bearings.
See that the wheel revolves freely, without any side motion.

After the car has been run a few miles, raise the front
wheels from the ground and note if they balance. In the

event they do not, readjust the nuts.

e
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With fresh grease in the bearings the grease is ordinarily
stiff enough to hoid the wheel so that it will not balance freely
-hence the reason for driving the car a few miles and then
testing the wheels again for balance.

Always make sure that the large nut is properly cotter
pinned before putting on the hub cap.

Rear Wheels—Removal of the rear wheels is accom-
plished, after the rear axle shaft has been removed, by loosen-
ing the large nut and locking washer at the end of the rear
uxlo wheel tube. When the nut and washer have been removed
Lhe wheel can be withdrawn from the axle, bringing the wheel

boaring with it. A steady, even pressure should be exerted
in order to start the wheel.

It will be noted the rear axle drive shaft flange is held
in posation against the center of the wheel by means of six

neorn nuts, ‘T'hose will have to be removed before the rear
uxle drive can be withdrawn.

The rear wheel bearing is held in proper position within
the rear wheel hub by means of a large locking nut threaded
into the inside of the wheel hub. Two cotter pins are employed
to lock the nut in position. If the nut is removed, be sure

. to mee that same is securely cotter pinned before reinstalling
i_ the wheel, When reinstalling the wheel, after drawing up the
nut on the outer end of the wheel tube, and before installing
the drive shaft, see that the wheel turns freely and then
install the drive shaft, being careful to see, first of all, that
Lthe bearing is properly packed with soft grease.

Aligning the Front Wheels

Unusual wear on the front tires will result if the front
wheoeels are not in proper alignment. Reasonable care should

~ be exercised in driving the car not to bring the front wheels
sharply against a curb or into a deep rut in the road with

sullicient force to spring the tie rod between the front wheel
- ploering arms.

, The tie rod is threaded at either end and equipped with
- Adjuntable yokes, making it possible to shorten or lengthen
the tie rod whenever necessary. Each yoke is equipped with
DA n clamping bolt, which gserves to clamp it firmly on the tie rod
~ thronds, Therefore, before atfempting to change the position
ol the tie rod yokes, the*elamping bolt must be loosened and
then securely tightened again after a justment is made.

The rear wheels will not get ou
the event the nuts on the rear sp
loosen.

Provided the spring clips are kept properly tightened and
the front wheels do not come in forcible contact with any
object in the road with sufficient force to spring them out of

ment, unless in
are allowed to
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position, the wheels should remain in line throughout the life
of the car.

When properly aligned the front wheels ‘“toe in”” approxi-
mately one-quarter to three-eighths of an inch. In other words,
with the wheels pointing straight ahead, the distance between
the felloe bands of the front wheels in front of the axle should
be one-quarter to three-eighths of an inch less than the same
distance between the wheels back of the front axle.

MOTOR OILING SYSTEM

Motor Oiling

Proper lubrication of the motor bearing surfaces will not
be obtained unless one is careful to use a good grade of medium
cylinder oil. The oil should be changed frequently, at intervals
equal to every five hundred miles, both summer and winter.
That change is advised, owing to the fact the heavy grades of
gasoline in ge;,leral use are not always entirely consumed when
a cold motor is started, consequently a small portion of gasoline
ﬁnds its way into the combustion chamber and past the piston
rings into the oil, thinning the oil and cutting down its lubri-
ca ng qualities. Under those conditions it is false economy
to continue driving the car a greater distance without chang-
ing the oil, as recommended. If the motor is continually used
and the old oil added to, without a complete change of lubri-

cant, the wear within the bearing surfaces will be much more
rapid than it should be.

The old oil may be drained through the pipe plug, located
in the bottom of the oil pan. It is a good plan occasionally
to pour a quart or more of kenosene through the oil filler
after the old oil is taken out, allowing the kerosene to drain
out through the hole in the bottom. Kerosene will serve to
cleanse the oil pan, and after it has drained two gallons of
fresh oil should be placed in the motor.

The oil indicator, located on the instrument board, simply
indicates the passage of oil through the oiling system. It does
not indicate the amount of oil contained within the motor, but
it will be noted, as the car is driven further on one filling of
oil, and as the oil thins, that t auge will not commence to
register until a higher rate of ed_is obtained. That con-
dition is owing to the fact the Il not pick up the thin
oll and drive it through the s h as much force as it
does an oil that is in good condition™and has not thinned.

The straine ed in the bottom of the oil pan into
which the oil on the outside of the crankcase is
threaded at its should be taken out occasionally and
thoroughly clean rder to remove the strainer it is only
necessary to disconnect the lower end of the oil pipe, leading
to it, then disconnect the large nut, which holds it in position
on the side of the oil pan. When it has been cleaned reassemble

.
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it again and see that the joints are tight and do not leak oil.

The two gallons of oil carried within the oil pan is pass-
ing through the oiling system continuously. The oil pump
driven off the camshaft draws the oil from the motor base and
distributes it through separate leads to each of the main bear-
ings and to the chain compartment in the front of the motor.

A trough underneath each connecting rod collects the oil
wo that the caps on the rod dip with each revolution of the
crankshaft, splashing oil to the cylinder walls, and at the

| shme time through the dipping action of the rod forcing oil
| into the connecting rod bearings themselves.

I'he oil within the connecting rod troughs is constantly
| muaintained at the proper level, the overflow from the troughs
Nnding its way back into the oil pan through drain holes that
ure provided in the splash pans for that purpose.

The olling system is so designed a sufficient supply of
luhrienting oil is constantly furnished to all of the wearing
sirtncon, the amount of oil so furnished being increased with °
the speed of the motor. ¥

T'he oil level within the motor should be inspected each
nnd every day, and at times, when the car is en-tour andigs
probably driven several hundred miles in the course of a day’s
travel, the oil level should be inspected several times.

T'he oil level should be maintained at the proper height
on all occasions. If only a very small supply is in the motor
it may not be sufficient to cover the oil outlet, with the result
the pump cannot pick it up, or then again, if the oil supply is
2 Sl vory low and the car is being driven down long steep grades
with the motor running, the small supply of oil will naturally
l* collect in the front of the oil pan, uncovering the strainer or

oll outlet, so that the pump cannot furnish a supply of oil to
the motor. Consequently, if the motor is running during the
doncent ol long hill under those conditions, the bearing sur-

oM ma obably be injured through lack of oil.

- The oil pump furnishes the maximum amount of oil re-
- gquired at all times and is non-adjustable. While the motor
I8 In operation, the oil gauge, located on the instrument board,
Borven Lo show that the pump is distributing oil. In the event
ho gnuge fails to register not drive the car further but
investigate and learn happened. Make sure the oil
pan in provided with t amount of oil. See that there
~ are no leaks through e cil may escape, and if neces-
sy, remove the oil pump itself. The il pump is bolted to
the right hand side of the crankcas rt distance back
of the earburetor and can be remove inutes simply
by disconnecting the oil pipes whic and away from
it, and then by taking off the two n h hold it in posi-
tion on the case.

The oil pump is of the plunger type. A heavy spring
serves to hold the plunger in constant contact with an eccentric
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on the camshaft. Each stroke of the plunger serves to create
a vacuum within the pump, drawing oil from the oil pan and
forcing it directly to the bearing surfaces.

In the event of an accident to the oil pump itself, an
additional supply of oil should be placed in the motor base,
so that the car may be driven slowly under its own power to
the nearest point where help may be obtained.

Provided the oil pan is filled to the proper level, namely,
with two gallons of oil, an additional gallon and one-half ofr
oil will serve to bring the level above the splash pan, insuring
lubrication of the motor from the splash of the connecting rods,
as they dip into the oil with each revolution.

The engine may smoke a little bit under those conditions
but that will not result in any harm.

During the winter weather in extreme cold climates, the
oil in the motor will congeal. Although the oil may not freeze
solid, it will be very sluggish in its action, so much so that
" in extreme temperatures it will not flow through the oil lines.

& Consequently, if the motor is started under those conditions
- and the oil indicator does not register the passage of oil, the

motor should be stopped and arrangements made to have the
car taken to a warm place, where it can remain long enough
for the oil to thin sufficiently so that it will flow.

If the car has been laid up for any length of time without
being used, watch the oil indicator closely as the motor is
started. If it fails to register it may be necessary to take off
the oil pump and lubricate all of the parts. Moisture may
have settled and formed rust, causing the plunger to stick to
the inside of the pump body.

Whenever the oil pump is removed for any purpose, see
that all parts of it are thoroughly saturated in oil before instal-

lation. '
| Lubricating Oils .

Inferior oils will prove less expensive at first cost, but in
the end may prove more costly through extra expense incurred
in removal of carbon, grinding valves and adjusting worn bear-

ing surfaces.
RAT S

Rattles are usually the r glect. See to i1t that
the bolts and nuts on the fen d splashers and hood
silis are tighten egular intervals. They may not need
tightening ever r.perhaps only can be tightened a
trifle, but in ‘they are looked after regularly it
:lvill prevent th m loosening and rattling at a later

ate.

The nuts on the bolts, holding the body in position should
also be Inspected and tightened.

At least once every month the nuts on the ends of the
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shackle bolts should be taken up, particularly those at the rear
of the front springs and the rear of the rear springs.

T'he shackle bolt nuts are not cotter pinned. A patent
lock washer is used for securing the nuts. Before attempting
to tighten the nuts raise the lip of the washer where it is
turned over the square of the nut, tighten the nut and then
turn down the lip of the washer again.

Torque Arm

The torque arm king bolt, which anchors the rear of the
torque arm to the axle housing, should be inspected regularly
und the nut on the bottom of the king bolt tightened as neces-
snry when required,

The front end of the torque arm, or rather the torque
= arm ball, rests in two ball seats, which are suspended between
A springs loeated in the torque arm buffer tube. The tension
ol the springs in adjustable by means of a plug, threaded into
ottom of the torque arm buffer hanger. The plug is
~ loeked In position with a cotter pin. Remove the cotter pin
. undd turn the plug to the right in order to increase the tension
of the springs.

| run that the torque arm hanger bolt is kept well lubri-
cntod,

":-Wl
et

Doors

The door frames are provided with adjustable rubber
bumpers. They may be shimmed to bring the door bumpers
in closer contact with the door when desired.

Rear Axle Spring Seats

The rear axle spring seats are provided with grease cups:
~ they should be kept well filled and turned down, to insure
. proper 1 ation of the spring seat, so that it is free to

- revolve the axle as necessary. If those points are not
- kept wel ricated wear will occur, resulting in the spring
ont not fitting properly on the axle housing.

Steering Connections

| I'he yokes on either end of the steering cross rod, back of
the front axle, are subj t ar, more especially if not lubri-
- ¢ated properly. The bottom of the steering cross
pins may be tightened urpose of taking up the small
amount of wear when Irs.

SQUE

Squeaks nearly always denote
proper attention to the details in co with lubrication
are taken care of squeaks are not liablée o develop.

Squeaks most commonly occur in the spring shackle bolts
all:d 1?11; the point between the ends of the springs and the
shackles.

rication. If
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Ideutification Sheet &

TO THE OWNER:

Please fill in and detach this sheet, mailing it to the Chandler
Motor Car Co., Cleveland, Ohio. ‘

The serial number will be found stamped on the brass plate:“_'
attached tu the front motor arm. i

Keep a record of this serial number. It is important when-
ever corresponding with the dealer or the factory that you men-
tion the serial number of your car. It enables us to identify the
car equally as well as though we were looking at it. A

-
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Spring Shackle Bolts

Dust and dirt from the road will collect at the ends of the
springs and around the ends of the shackles, causing squeaks.
A few drops of oil around the ends of the springs will very
often be the means of removing an annoying squeak, pro-
vided the shackle bolts are not in need of lubrication.

Doors

Keep the door hinges and door locks lubricated. Dust will
collect at those points and cause squeaks. You will note the
dovetails in the door frames are equipped with felts. They
should be oiled occasionally.

Fenders

Fender squeaks are usually the result of loose nuts and
bolts. See that the nuts are tightened and see that the bolts
holding the hood rail in position, and which in turn also secure
the apron of the front fender, are kept tight.

Body

Liners are used between the body and frame and provided
the body bolts are kept tight squeaks from that source should
not develop.

Occasionally during the life of a car incidents may occur,
interfering with its proper operation. They are always annoy-
ing, more especially when not close to a point where help can
be obtained. The following paragraphs enumerate common
difficulties that may be overcome by following the suggestions

given.
STARTER WILL NOT OPERATE
A Weak or Run Down Battery

If the supply of water in the battery is not I*ishe

regular intervals, as it should be, the battery 00 ;‘
its strength and need to be recharged from an ou source.

The best test of a battery’s condition is made with the
aid of a hydrometer syringe. If the solution tests lower than *
1.175 it will mean that the battery should be recharged fro
an outside source.

If the means for testing
at hand, another test would
engaging the starting motor.
the lights grow very.dim the bat

in that manner are not
on the lights before
starting motor is used,
11l undoubtedly be found

weak.
Before ery is at fault, unless a test has
shown that t , examine the wiring to the starting

motor, generato ery, see that all the connections are
tight. A loose grou onnection, making imperfect contact,
will sometimes have the same effect as though the battery
actually were run down.

If the car is used a great deal during the evening, while

-

-
Ky
‘
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the lights are lit, and not driven much during the day time,
the battery will need to be recharged oftener, since the con-
tinual use of the lights without much driving will drain the
battery faster than the generator can restore the electrical
energy that is used.

I[f the battery is found to be in good condition and there
are no loose connections or short circuits in the wiring, the
difficulty may be located in the starting motor switeh, perhaps
woper contact is not belng made, The starting mulm' switeh

w bolted to the under gide of the upper floor board,

Hince engagement of the starting motor with the flywheel
i made by means of a gear located on the front end of the
wtarting motor shaft, anything that will interfere with the
gonr coming into mesh with the flywheel will necessarily result
in non-oporation of the starting motor. There is very little
Hkelithood of anything occurring to prevent the gear traveling
into ongngement with the flywheel, unless in the event mfois-
ture hiae collected within the starting motor gear housing., In
that cane, the moisture might form rust on the starting motor
uvrtm nhul‘l. and gear, causing the gear to remain in stationary
position,

If the starting motor gear remains in mesh with the fly-
whool alter the starting button or pedal is released, the same
condition might also exist, namely, that rust had formed, hold-
ing the gear in mesh with the flywheel. In that event the
starting motor should be taken down. The screw shaft and
gear should be thoroughly cleaned with kerosene before rein-
stalling. Do not use oil on the gear or worm shaft.

The starting motor is located on the under side of the
crankcase, at a point directly underneath the steering column.
It is held in position by means of four bolts, which pass
through the web of the crankcase into the starting motor, and

,‘ add*wl bolts, which pass through the flange of the

H g r into the crankcase arm. Disconnect the wiring
connecti 0 the starting motor before taking it down. The
entire operation of taking down and reinstalling the starting
notor probably will not consume more than one hour’s time.

L STARTING CRANK

CARE OF ELECTRICAL APPARATUS

The electrical instruments, namely, magneto, generator
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and starting motor, are provided with oils for the purpose of
lubricating the various bearing surfaces. Do not make a prac-
tice of flooding the oilers, a few drops at a time is usually suf-
ficient and more than that amount will work its way into the
brushes and contact points, gumming them up.

MOTOR WILL NOT START

This refers to cases where the motor will not start under 5
its own power while the starting motor is cranking it. |

Lack of Gasoline

Due to either an empty gasoline tank, failure of the
vacuum tank to perform its function, gasoline shut off under-
neath the vacuum tank, dirt in the gasoline line or in the
strainers located in the top of the vacuum tank or bottom of
the carburetor.

Open the pet cock underneath the carburetor to determine
if gasoline is being fed to the carburetor.

Take off the cap over the needle valve on top of the float
chamber. Flood the carburetor by raising the needle valve
several times.

Prime the cylinders by introducing a small quantity of
gasoline through the pet cocks on top of the cylinders.

See that the wiring connections between the spark plugs
and the magneto are tight.

Disconnect the magneto ground wire (the ignition switch
may be out of order) and see if the motor will start.

If the car has been driven a considerable distance, carbon
deposits may have accumulated in the engine, with the result
the spark plug points may be very dirty and in need of clean-
ing. Remove the spark plugs, clean the points and set th
points with a clearance between them equal to .

. Dirt on the magneto distributor contact pﬂ

to be cleaned. The distributor is the fibre block at the rear «
the magneto to which the six spark plug wires are attach
The block is clamped in position and may be removed for tk
purpose of cleaning without disturbing the wiring. Clean t

contact points with a plain clot e emery cloth.

- If it is thought the magr ault have the ignition
timing checked, and also exa nsulation of the mag-
neto pencil or conductor bar @ ne collector ring brush
holder. G |

parently supplied with sufficient
art after the ignition points have
been cleaned | rder. If the motor still refuses to
start prime the c¢ ers, although that should not be neces-
sary if the choker is pulled way back as far as it will go, and
the cam on the choker arm registers with the plunger in the
carburetor, closing the plunger and opening the duct for pas-
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unpe of raw gasoline from the float chamber directly into the
enrburetor mixing chamber, from which point it is drawn into
the cylinders.

Water

Water may have collected in the carburetor or vacuum
tank, and such being the case the carburetor and vacuum tank
drain cock should be opened and a small quantity of gasoline
allowed to escape.

If the drain cock underneath the vacuum tank is clogged
insert a long pin or a thin wire through the opening, when the
pet cock is open. Allow some of the gasoline to run out, close
the pet cocks again, floor the carburetor and try to start the

motor. S

While on the subject it might be well to méntion that the
gasoline drain cocks underneath the carburetor and vacuum
tank should be opened occasionally and a small quantity of
gasoline allowed to escape. Water will collect at the lowest
point in the carburetor and vacuum tank and when the drain

cocks are opened will naturally be drained first.

Occasionally the nuts or plugs under the carburetor float
chamber and strainer should be removed, allowing water and
sediment (that may have collected) to drain.

When cleaning strainer or draining carburetor shut off
gasoline supply at shut off under vacuum tank.

Occasionally, when the supply of gasoline in the tank
runs low, remove the drain plug in the bottom of the tank and
allow a small quantity of gasoline to escape from that point.
Water will collect around the drain plug, since that is the
lowest point in the tank.

- In very cold weather, with a temperature below freezing,
if the car has been exposed to the weather, the water mixed
with the gasoline may freeze. If water has ecollected in the

ahettom of the gasoline tank it may freeze and prevent the pas-

ne since the gasoline line or stand pipe extends
oot of the tank and the ice that might form wouid
Se'the opening in the pipe. Water in the carburetor will
lleect in the drain cock and in freezing weather if the drain
gk is opened the ice which has formed will prevent the escape
E gasoline. |
~ When the motor will 8tart under its own power with
the aid of the starting mn e o not crank the motor indefi-
nitely, exhausting the storage battery, but look for the reason.

If the vacuum tank apparently is not furnishing gasoline
as it should it may be dirty and.i | '

If you have reason to belie
remove the pipe plug in the top a
of gasoline, not more than a half pin o start motor.

Another point to investigate is t e that the vent hole
in the.gasoline tank cap is open for the passage of air. The
hole in the gasoline tank cap should not be plugged.

1all quantity
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Sometimes through carelessness in washing, water will be
thrown through the openings in the hood onto the magneto
allowing the spark to jump across through the water. It
should be wiped dry if that condition exists.

For starting in cold weather refer to paragranh under
COLD WEATHER PROCEDURE.

If the vacuum tank is not operating properly refer to card
and booklet of instructions furnished with the tool equipment
of each car, or communicate with the nearest Service Station
conducted by Stewart Warner Speedometer Corporation.

MOTOR RUNS BUT MISSES

rtin, . either in warm or cold weather, the motor
will not opera'ﬁ,;evenly, unless in the event it is warm from
previous running.

During cold weather the motor will have to run a longer
length of time in order to warm up to its work properly. Use
the choker on the dash. Keep it pulled out at least half way
unti! the motor temperature rises to a point where the gasoline
will vaporize.

The various points mentioned in connection with the
motor not starting should be checked over.

It is not necessary, however, to look into any of these
points until the motor has run a sufficient length of time to
become thoroughly warm. Do not attempt to make any me-
chanical adjustfments or change the carburetor adjustment
until the motor has become warm and you are satisfied it is
missing.

The first step would be to determine which cylinder is
missing regularly. That may be determined by one of two
methods. One would be to partially open the pet cocks on top
of the cylinders. A forcible expulsion of gase
open pet cock with each upward stroke of the
cate that cylinder is firing correctly but a wea
would probably mean that cylinder was missing, ¢
valves not seating properly. Another method would be,
alternately short c1rcu1t1ng the plugs in each cylinder to 1
which one is missing regularly. That can be determi
since when the plug which i ¢ regularly is short
there will be no apparent i the running of the
motor. The spark plugs, w res of that cylinder
can then be checked over.

If the
magneto,

in is cracked, current from the
t of least resistance, will jump
across the ithin the plug, with the result the
plug will not fir or may not fire at all.

When the cylinder which is misfiring regularly is located,
the first step would be to take out the plug and see that
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it is in good condition. Lay it on top of the cylinder and note
if it sparks regularly, or if it sparks inside, the porcelain is
cracked and a new plug will have to be 1nstalled If the plug

is firing regularly the difficulty is undoubtedly located in the
valve.

Before taking out the valve, make sure that the carburetor
is properly adjusted. The mixture may be too lean or too rich.
Also make sure that the valve plunger is not adjusted too high,
holding the valve open. The clearance between the valve
plunger screw and valve stem should be .004 of an inch.

"~ One thing to keep in mind is the fact that the motor will
not idle evenly with the spark advanced, the spark must be
fully retarded on the steering column be ' W- the motor will
fire evenly when running idle. With the spark in advanced
position the motor will sound as though o 1e or more of the
cylinders are misfiring.

If it is not practical to take up the matter of carburetor
adjustment with the Rayfield Service Station or with the

dealer, consult the paragraph on CARBURETOR ADJUST-
MENTS.

Air Leaks

Air leaks between the carburetor and cylinder will upset
any carburetor adjustment, and in consequence the carburetor
cannot be adjusted properly until air leaks, if they exist, have
been located and corrected. See that the nuts holding the
combination manifold in position on the cylinders are tight. If
you are in doubt as to whether or not an air leak exists pour a
small quantity of oil around the flanges of the manifold where
attached to the cylinders. If there is an air leak the oil will
seem to bubble and suck into the manifold at that point.

Vacuum Tank Strainer

iner within the top of the vacuum tank has
it will interfere with the proper flow of gaso-
d en nearly stopped up will probably not allow a

eient quantity of gasoline to pass through, for proper oper-
of the motor.

The strainer is located directly underneath the pipe lead-

Sl then screw 1 e nut t g into the top of the vacuum
tank. The strainer is loeated within the nut. Clean it and
reinstall again.

The carburetor strainer is located directly underneath the
float chamber. Unscrew the nut in the bottom of the float
chamber, take out the strainer, clean it and install again. Be-




=
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. cut of the Rayfield Carburetor and pamphlet furnished with

Y_alve underneath the vacuum tank.

to a new seat.

e
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fore taking out the strainer shut off the gasoline supply at the

- The float chamber should also be drained occasionally.
That can be done by removing the plug threaded into the bot-
tom of the carburetor just ahead of the strainer. Refer to

each car.
Valves

Valves not seating properly, due to improperly adjusted
plungers or to carbon forming underneath the valve seats, will
result in loss of compression and cause the motor to miss. A
sticking valve, due to carbon having worked onto the valve
stem, will also nave the same effect.

Mlssmg diie to a valve sticking or to several of the valves
sticking, is y more noticeable at slow motor speeds.
When that condifion occurs it is necessary to take out the
valve, clean the carbon from the stem and regrind the valve

OVERHEATING

Overheating is usually the result of running the motor
without sufficient lubrication or without sufficient water.

Lack of Water

When overheating occurs through lack of water it makes
itself noticeable through gradual slowing down of the motor,
due to the inclination of the bearing surfaces to seize. If the
water supply is insufficient and the motor is very warm, do not

pour cold water into the motor at once, but allow the motor 98 M
cool first before doing so. %

Look for the water leaks to determine where located so
they may be remedied. Perhaps the water pump stuffing nuts
need to be tightened or repacked. The nut on the front of the
water pump may be tightened by turning it to theright.
one on the rear of the water pump has a left h
sequently will have to be turned to the left in
it further.

If you have reason to believe the water pump ﬁa
needs replacement take the nuts off altogether, then re
the pump and tarn up the nuts.

If the car has been in 1
time, or during the winter se
freezing solutions that are li
connections, make sure that t

.a considerable length
een driven with various
the interior of the hose
ose connection between

the cylinde r in that the suction of

the water p® e walls of the hose to collapse,

partially shi ipply of water to the cylinders. 1
Watch the

to see if that condition exists. :
Have some o€ oter suddenly and note if the walls \ 4
of the hose seenm to @ollapse. "If they do so the hose will have .
to be replaced or a coiled spring, the same size as the inside ‘

- diameter of the hose, may be inserted. A spring made from
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" N012 or 14 brass wire will answer the purpose very nicely.
Of course, the spring should be the same length as the distance
between the radiator outlet and the water pump inlet.

Fan Not Operating Properly

If the belt is loose or broken the fan will not drive at the
proper speed. See that the belt is in good condition and not
slipping. Also see that the fan compartment is supplied with
oil, If the fan shaft should stick within its bearing through
lack of lubrication the belt would undoubtedly slide over the

. I'an pulley without driving it.

Should the fan belt not be t1ght enough, loosen the three
nuts which hold the fan bracket in pos1t10;a ‘_ ove the fan
to the right far enough to take up the slackin the belt. Then
tighten the nuts securely and see that t " is in proper

alignment.

Retarded Spark

Driving the car with the spark lever in retarded positiop
will cause the motor to overheat if driven far enough with the
spark lever in that position.

Lack of Oil

When the motor shows any signs of overheating do not
continue to drive it in that condition but stop and invecstigate
the cause. Watch the oil indicator gauge to see that it denotes
the passage of oil through the oiling system; if not, learn the

*« reason why. Perhaps the supply of oil is low.

Overheating resulting from lack of oil makes itself known
- "hrough pounding noises occurrin
h ~gradual slowing up. In either eaise the motor should be
stopped immediately and the cause investigated. No attempt
art again should be made until the motor has become

L W

y of oil, or very thin oil, will make itself known

e of the oil sight gauge to register, indicating

| lack of oil within the motor or stoppage of the pump.

nine the oil line and oil sight gauge, see that the connec-
§ are tight. Air leaks in the line between the oil gauge

d connections with the. 011 pump will interfere with the oper-
ation of the 1ndlcatr

hand not show pressur stop'
additional qupply of oil in the moti

Place an
gight quarts,

my be driven
where help may be

constant splash under which e -
at moderate speed to the neares
obtained.

If the_motor has run without sufficient lubrication for any

Within the motor and

tmot, a greater
pans, insuring
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length of time, or even a short length of time, it may result
in serious mjury to the bearing surfaces.

“If the oil level is at the proper height and the gauge indi-
catﬁs the passage of oil through the oiling system the diffi-
culty is undoubtedly located in the cooling system or the mag-
neto setting may have been retarded.

he connections between the magneto and spark lever
are 1n good order, so that the spark advance occurs as it
should, have the magneto setting checked to learn if the coup-
ling has slipped or any other condition is responsible.

In‘a car that has been driven for several seasons, it is
possible the chain.d riving the magneto has worn to the extent
it may distugh the magneto timing. In that event the chain
cover will have to be e removed and one of the offset links taken
out of the chaimmi™ That will serve to shorten the chain and

make it to all intents and purposes good as new again.
Anti-Freezing Solution

If an anti-freezing solution has been used in the cooling
system during cold weather it should be withdrawn on the
approach of warmer weather.

MOTOR NOISES

Mbotor noises that appear suddenly, gradually increasing
in volume, should be investigated. They may be the result of
a worn bearing and should be corrected before harm results.

Cold Motor o _'.

When first starting during cold weather the motor willh
not run evenly and will sound rougher than when all cylinders
are firing smoothl &same condition applies to a motor
that is missing. g

Cllmbmg Hills

When pullmg a hill slowly on high geal
carried in advance position as the car loses its%
motor may begin to pound, the result of what
spark knock. Retard the spark lever wuntil
momentum again or shift to a lower speed, but do not S__
the motor unnecessarlly when -11mb1ng hills or

_ - W1th1n the cylinders will some-

times caue Te sulting in a knock similar to a spark

i L

Bushings
A worn wrist pin bushing will cause a light metallic rap,
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noticeabie when accelerating under a load.

A heavier knocking noise might be the result of a worn '

connecting rod or main bearing.

LOSS OF POWER

Loss of Power May Be the Result of

Dragging brakes.

I'lat tires.

Running with retarded spark.

lLogs of compression.

Improper adjusted carburetor.

Running motor without proper amou e in cir-
culating system./ B

Running métor without proper lubr'ﬂ' on.

The first two.causes will suggest their own ¥e

Retarded Spark

: You will find, after a little experimenting, that driving
with the spark lever retarded makes quite a difference in
power and speed. For that reason the spark lever should be

carried in an advanced position under ordinary driving condi-
tions,

If, judging from the feel of the motor, you believe suffi-
cient spark advance is not being obtained it would be well to
have the magneto setting checked by the dealer. Refer to
paragraph under MOTOR TIMING. |

Loss of Compression

q_‘ Due to improperly adjusted valves or carbon forming
derneath the valves, not allowing them to close preperly.
Refer to paragraph on GRINDING*VATLVES

N

re §8ion past the

Carburetor |
or adjustment refer to paragraph on CAR-
JUSTMENT.
Water 1

nsuflicient water in thewe
cooling system sho,ld )e kept ﬁlled W,;th water at all
times. If water is lost thretigh leakage the motor will over-
heat and lose power, owir e bearing
surfaces to seize as the mi '

If the motor has been drive
motor seizes, be very careful with
it until thoroughly cooled, then ha¥ y and have the -
motor tested and examined ' nity.

g to fhe tendenc

Suntil the
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- power, much the same as lack of water, with the exception

that the motor will commence to slow down sooner and will
feel stiff or feel as though it were working very hard. When
that is noticed push out the clutch immediately and stop the
motor.

unning the motor without sufficient oil will very quickly
1 injury to the bearing surfaces. When that has hap-

the”'x ent of the damage. Further running under the same
conditions will not iImprove matters.

LIGHTS OT OPERATING PROPERLY

If any one bulb is not burning, the firgt step is to see
that the con to the lamp are tight and in proper posi-
tion. ne the bulb, it may be burned out or the

nece531tat1ng a new bulb. Inspect fuses
located within fuse compartment. If one is blown replace it
with extra fuse furnished with every car.

filament :

Lamps Flicker

Noticeable when car: 48 passing over a rough road, indi-
cating a loose connection in the wiring system

If it is noticed that as the car speed is increased the lights
brighten and then grow dim as the speed is decreased, it will
sometimes indicate a loose ground connection. See that the
terminals on the wires leading to the battery are not loose.

See that the generator connection is tight. Also see that the

connections to the junction boxes are tight.

In the case of a wes
as the car speed isuin
down. In the C8 .
be so pronoul

and grow dim as the car slows

Headlamps

The head lamp bulbs are grounded witi
nickeled head lamp rim forming the ground cot
it firmly into place around the circumferé‘ce ol 1

Broken_Insulation

&
gamst Jemetal conduit or metal o
iring
e ﬁrml in p__osition.

A wire rubbi

%
.....

Ding 2 g weak battery, or if only one lamp

is dim a ight it may be due to a loose connec-

_tion in .”u | N bulbs a loose ground connection

(press t mly into place), or short circuit
in the W1r1n

If the lights grow very dim When the starting pedal is
used it will indicate a weak battery.

battery the lights will algo brig W

, however, the change Wlll not

;:ii;- .
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Bulbs in One Lamp Burn Out in Succession ‘.;.%
That indicates a short circuit or lamps not of proper LY
voltage. | 31
COOLING SYSTEM w Sy
i The motor is cooled with the aid of water constangii cir-
culating through the cooling system, the water beingi#ept in
motion by a water pump mounted just ahead of the m@agneto.

With the motor in operation the water is drawn from the bot-
tom of the raaiator through the pump to the lower portion of
the cylinder water jacket, circulating around the cylinders
into the top of the radiator and through thé'zadiator. As the
water reaches the cylinders it absorbs their heat and as it
pagses through the radiator it is cooled By @ eurrent of air
drawn through the radiator by the fan mountedon the front

of the motor base,

When empty, the cooling system will require five gallons n.
of water., The amount of water contained within the cooling |
system should be inspected every day and fresh water added
as required.

The cooling system is so designed the motor will not over-
heat under normal conditions during the hottest weather and
for that reason it is a good plan to cover part of the radiator
during cold weather, shutting off some of the circulation of
cold air, allowing the motor to reach a temperature more nearly |
normal and where it is most efficient. |

The use of freezing solutions during cold weather lowers =~
Shoiling point of water and consequ ently it should be =
A _p_ed nd clean water substlt. Sl S 11 o [ o roach of warm

¢ and filled

P in the radlator consult a radlator repair
vare fully understood.

ARE OF THE SPRINGS

he springs as used unee
wre manufactured froms
with proper care and attentagn ¥

Most frequent cause of spring brea
the spring clips properly tightened. Wi}
In commission the clips should be exa'l-l

; days and tightened as essary.
| takes place within the &s the
r with the settling of the g)rmgs

If this peint is given the attention it deserves s ng
oreakages Wﬁi be reduced to a minimum. y
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When the motor is warm from previous running it may
not be necessary to pull out the dash control, or at least it may.
only have to be pulled out about half way.

Do not attempt to adjust the carburetor unless the choker
18 fully down 1n closed position and the motor warm.

Carburetor Nozzles

The nozzles within the carburetor should never bé
Wince exhaustive tests have convinced the factory the
nize nozzles are best adapted for all purposes.

Carburetor Float Level

T'he float level should not be changed, itybei
proper height befiore the car leaves the factgeyass
T'he gasoline float level is so regulated{th€ gasoline level
will reach the center of the small glass in rear@t float chamber
body, Insgpection can be made with the aid of a small mirror.

g set at the

Carburetor Adjustments

Bolore attempting to adjust the carburetor be sure there
are no alr leaks between the carburetor and motor. Make
sure of this by tightening the nuts which hold the manifold
In 1;1':Hil.inn m:;;,inst the cylinder and the carburetor in position
on the manifold.

Allow motor to run until thoroughly warmed up. Car-

buretor adjustments cannot be made successfully with a cold -
motor,

Important
ake sure that valves a N t1 I roperly and all
plugq firing. '_ W Rl ;
Low Speed:

tempting to chi
”-and ho

-
e

Bef ore g

e VO

dadjustment

fing both

ers int, n of" ird on the

lgh speed adJustm ut by turning

as far tof thti left as it will go, in
IWrow 10I 1eSS

t mrd the left,

L. (g1c ik 'w
ay \s " =-f ~directi dlcated by the
for Less Gas, turmng it | A tlme hIltll

t is reached where thg

Ac@lerate motor quickIgeh
motor hesitates or be re: 10wl 1ndi
lean. Manipulate thelow speed adjil
eral notches, then again. If, wher
denly, the motor scémsutc act slugglsh

. too rich the low speé sho |
the i ' | ~

i
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Advance spark lever on steering wheel to a point where ordinar-
ily carried, accelerate motor quickly by opening throttle. If
motor picks up quickly without back firing or without appear-
ing slugglsh it will indicate an adjustment about right.

uld motor seem sluggish, indicating a mixture too rich,
h speed adjusting nut one or two notches in dlrectmn
as. At the same time it may be found advisable
speed nut one or two notches in same direction.

otor hesitates and backfires when throttle is opened
suddenly it will indicate a mixture too lean, turn high speed
adjusting nut one or two notches in dlrectlon for More Gas,
manipulatingidlow speed nut one or two notches in same di-
“ rection. s
It only fakes a few minutes’ time to properly adjust a
Rayfield Carbugetor that is in need of adjustment and for that
reason adjustments had better be handled by the dealer or

Rayfield Service Station.

A good mechanic, familiar with the Rayfield Carburetor
and the Chandler Motor, should be able to so adjust the car-
buretor with the motor running idle that it will operate satis-
factorily under running conditions.

The adjustments are extremely simple when one under-
stands how to go about it, but it requires quite a little nicety LS
of judgment to properly adjust the carburetor for power, speed
and economy.

The adjustments are permanent and when made the car-
buretor will not get out of adjustment of its own accord
is far better not toehange the adjustment if the car is ru
satisfactorily.s only to the carburetor bi
all other mec on the car. If they are”
alone and x for_us

2 .
The large head lamp bulb
beam will light the road a ce
; the car or rays may be s
| space of the road moxe ¢ ctly th :
E A small ad} iS.placed in the back of

he right will serve to _
the center of the eWe OT,
Tu_rnmg the screw to the

ioht further ahead
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s prohibit the use of
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FUSES : 4{’“ :
I'uses for the electric lighting system and horn are carried A "?
within the metal compartment on the instrument board. -~ The

markings beside‘each fuse indicate the circu}it to which it
belongs. |

IFailure of a lamp to burn may indicate a burned out. £t
Hemove cover plate, note if fuse wire inside the
| broken. As a further test interchange the fuses
e that has any effect on the lights not operating.

When the carsleave the factory an extra fuse is pro ided
in each fuse box. :

The fuses employed are of the glass enc

ampere.
THINGS TO KEEP IN '

| Apply brakes gradually.
E'f Keep car under control. | ‘?
; Keep battery supplied with distilled water.
Test battery frequently.

| . Keéeep exterior of motor clean. This adds to appearance
| of car g~
: , 3 Ba. o -
i Keep the car clean.
. Turn corners slowly.
5 Drive carefully on Wet or shppery pavements.

Make use of choker when st

Allow motor to warm up 4
pdrive fast.
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CHANDLER GUARANTEE

We guarantee Chandler Motor Cars for ninety days
from date of delivery to the original purchaser—this
guarantee being limited to the replacement or repair at
yur factory of such parts of the car as shall, under nor-
mal use and service be judged by us to have been defec-
tive in material or workmanship.

This guarantee is limited to the shipment to the
purchaser or dealer, without charge, except for transpor-
tation, of the part or parts repaired or intended to replace
the part or parts claimed to have been defective, which
parts, upon the return to us at our factory for inspection,
transportation prepaid, we shall have determined were
defective.

This guarantee does not apply to repairs or replace-
ment made necessary by accident, carelessness, negli-
gence or abuse. It does not include adjustments, tuning
up, general overhauling or replacement of parts worn
out in service. '

Our liability under this guarantee shall cease if the
car to which it applies is altered or repaired outside of

- our factory or the shops of our authorized dealers.

We make no guarantee in respect to tires, rims, mag-
netos, lamps, starters or other accessories not manufac-
tured by us other than the guarantees given by the manu-
facturers of these appliances. Claims as to these should
be made to the manufacturers direct.

The purchaser understands and agrees that no other
guarantee of the car is made or authorized to be made
by the company other than therein above set forth.

A

LT T T OB T

il




=l

E
—
E—
—
o r—
—
—
| ——
——
—
| E—
——
—
—
mm——
—
—
——
—_—
—
——
—
—
—
—_——
—
—
—
——
—
——
r—
==
——
—
——
Eem———
—_—
—
——
—_—
—
s —
——
—
—
e
—
——
——
—
—
===
e —
—
= e
e
—
m= =
—
———
——
—
—
e
—_—
—
—
-
- —
——
e
——
—
—
il
——
e
—
—
e
e——g
rr——
—
_——
——
= —
e—
—
——
e
| —
—
——
—
———
——
——
E il
—_—
—
———
—
F—
—
—
—
r—
e
—
—
——
—
—
e
——
—
—
—
——
—
| —
mm——
—
—
—
——
—
—
—
—
—
S——
| —
——
——
e
——
——
—_—
| ——
—
—
—
=
—
—
e
—
—
e
——
—
—
—
—
—
==

e

The suggestions contained within the following pages,
if carefully followed out, will aid the owner materially in
obtaining first class service from his car at all times.

Familiarize yourself with the oiling charts and the
necessity for proper lubrication from time to time. Lubri-
cation 1s one of the most important points in the daily up-
keep of a car, and should not be neglected.

Learn to drive and control the car properly. Do not
attempt to change mechanical adjustments, unless con-
ditions are such that a change will prove beneficial, and
unless one is thoroughly familiar with the proper adjust-
ments it should not be attempted.

As an owner you will serve your own best interest by
keeping your car in as good condition as when it left the
factory. A little care and attention of the right kind at
frequent intervals will pay big dividends in pleasure and
comfort, insuring long life to your car.

A new car should be handled with good judgment
during its first thousand miles. Drive the car carefully.
Do not attempt excessive speed. Change the motor oil
at the end of the first five hundred miles. Proper handling
and care during the first thousand miles of driving is
very important.
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ORDERING PARTS

Chandler distributors are conveniently located in practi-
cally every state in the Union. They aim to have on hand at
all times a complete line of parts, therefore all Chandler owners
are requested to place all orders for parts required for repairs
with the nearest Chandler distributor. In the event they should .
be temporarily unable to supply a certain part, they will imme-
diately place the order with the factory for shipment to them
or to the customer.

Orders for parts should not be made a part of any letter
covering several other subjects.

Always state clearly what part or parts are ,wanted,

whether they are used on the right or left hand side of the car

' and whether for front or rear. This information applies par-
U ) ticularly to fenders, wheels,. doors, mud splashers, running
[ boards, etc.
|
|
\

Give shipping directions and method of forwarding. In
the event that information is neglected, the distributors will
undoubtedly use their own judgment, making the shipment via
freight, express or parcel post.

ALWAYS MENTION SERIAL NUMBER OF CAR FOR
WHICH PARTS ARE INTENDED. IT IS ABSOLUTELY
NECESSARY THAT THE DISTRIBUTORS HAVE THIS IN-
FORMATION BEFORE FILLING THE ORDER.

! The serial number will be found stamped on a brass plate
| attached to the right hand front motor arm.




