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In order that motor vehicles may be wmain-
tained in such condition as to avoid unnecessary

repair, and to outline routine of operation which
will lead to the same result, some suggestions are
offered in the first section of this book. These
may be obvious to the experilenced operator but
are nevertheless offered for the assistance of those
who may not have had the opportunity of learning
the hard way.

The second portion of this manual is intended
to assist in those maintenance operations usually
handled in the shop. It is sincerely hoped that this
book will be of material help, but recognizing that
in the scope of such a publication the major points
only can be covered, we cordlally invite interro-
gation should further information be required,

SERVICE DEPARTMENT
DIAMOND T MOTOR CAR CO.
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SECTION ONE

CARE and OPERATION

INSTRUCTION PLATES AND SERIAL NUMBERS

Special instructions governing the operation of units appear on plates mounted in the cab.
Serial numbers of the engine, chassis, winch and power take-off are given on plates mounted
on the units as indicated below the illustrations which follow.

NOMENCLATURE TRUCK, 4 TON (HC) 6X6
MAKE AND MODEL DIAMOND-T MODEL

SERIAL NUMBER Bip e ey e e

GROSS WEIGHT
MAXIMUM PAYLOAD

MAXIMUM TRAILED LOAD 11,000 LBS.

DATE OF DELIVERY L s T L S
RECOMMENDED BY MANUFACTURER

OCTANE RATING OF GASOLINE Br e
SAE GRADE OF OIL FOR SUMMER
SAE GRADE OF OIL FOR WINTER

CHASSIS PLATE

Located on left side of cowl under hood.

g MAINTAIN OIL LEVEL BETWEEN
IMPORTANT ™/"iNo " MaRK ON GAUGE

OIL PRESSURE AT WORKING SPEED I To ll LBS.
FIRING ORDER 1-.53.62 4

BEREEE - . EEe
¥OOEL R . EXH. I NT.
DIAMOND T MOTOR CAR Co.

CHICAGO, ILL. U.S.A.

ENGINE PLATE
Located on left side of cylinder block.

— WARNING —

BUZZER OPERATION IS AN
INDICATION THAT THE TRUCK

MUST IMMEDIATELY BE

BROUGHT TO A STOP AND THE

CAUSE OF THE LOSS OF BRAKE
AIR PRESSURE DETERMINED.

_

O DIAMOND T MOTOR CAR CO. CHICAGO, ILL.

' ~~
OVERDRIVE

0|

DIRECT
S

TRANSMISSION

WRECKER
P.T1.0
LEVER RANGE DECLUTCH BRAKE
HIGH DISENGAGED OFF LOW

ERGAGED | .
uP NEUTRAL *

REVERSE

NEUTRAL

DISENGAGED RANGE DECLUTCH BRAKE HIGH
DOWN LOW ENGAGED ON

@) DISENGAGE FRONT AXLE DRIVE WHEN OPERATING ON DRY HARD SURFACED ROADS O
o i T SERT LM WO 8 S S W R Sl i SR D

SHIFTING PLATE

Located in middle of cowl inside cab

Note: Wrecker P.T.O. shift shown at left side of plate only
applies to Model 969B and does not appear on shiit plates
on other models.

IF ENGINE IS OPERATED FOR
ANY LENGTH OF TIME AT A SPEED
GREATER THAN 2300 R.P.M.,
AS SHOWN BY ENGINE SPEED
RECORDER ON INSTRUMENT
PANEL, THE ENGINE WILL BE

SERIOUSLY DAMAGED.

CAUTION PLATES

Located over the windshield inside cab.

5




TO DRAIN COOLING SYSTEM

TO COMPLETELY DRAIN THE
COOLING SYSTEM, OPEN PET

COCKS AT
(1) RADIATOR BOTTOM TANK, .

L1 SIE.

(2) WATER PUMP OUTLET
FITTING.

(3) LEFT SIDE OF CYLINDER
BLOCK.

COOLING SYSTEM PLATE
Located over windshield inside<ab

MEAD MORRISON TAKE-OFF

SERIAL NUMBER

CIVE SERIAL NUMBER wHER OROERING PARIS

MADE IN U S A

GAR WOOD INDUSTRIES Ixc.

DETROIT, MICHIGAN

POWER TAKE-OFF SERIAL PLATE
Located on power take-off shifting cover.

8 WINCH CAPACITY 15000 POUNDS O

14

ON FIRST LAYER OF ROPE IN LOW SPEED OF TAKE-OFF.
LINE SPEEDS REQUIRE THAT WHEN THIS WINCH IS USED TO
ASSIST THIS VEHICLE WITH WHEELS DRIVING,THE TAKE-DOFF

- sHouLp BE IN | JW speeo, Transmission in L JW cEar,
WITH TRANSFER LASE IN LOW RANGE.
VEHICLE AND WINCH GUARANTEE REQUIRE THAT THE WINCH

SHALL BE OPERATED AT ALL TIMES AS REQUIRED BY

APPROPRIATE REGULATIONS.
(GAR WOOD INDUSTRIES, Inc.  DETROIT, MICH,

WINCH CAUTION PLATE

Located in middle of cowl inside cab.

AS) wiTH GOOD AUTOMOBILE CYLINDER OIL. (@

969B. 975. 975A — 6 x 6 — CARE AND OPERATION

MFD. BY

- ERNEST HOLMES CO.

CHATTANOOGA, TENN.

U.S. A.
MODEL No.

SERIAL No.

WRECKER SERIAL PLATE
(Model 969B only)

Located on right side of wrecker frame
just back of cab.

)

MEAD MORRISON WINGH

< MODEL NO.

GIVE MODEL AND SERIAL NUMBERS

PATENT NUMBERS
1417 349 14178 156 1534538
1473 248 1515 400 1586167

GAR WOOD INDUSTRIES, Inc.

O DETROIT, MICHIGAN O

U,
| USE
TRANSMISSION OIL

MADE IN

WINCH PLATE

Located on top of gear box on winch.

THE CURTIS COMPRESSOR )

PAT. AUG. 3I1S. ROV 14'16. NOV. 8721

KEEP BASE FILLED BETWEEN GVER
FLOW AND LOW LEVEL OF GiL GAGE

CLEAN OUT BASE ONCE A YEAR.

I RUN AT LEAST 350 REV PER MIN
MANUFACTURED BY

¥ CURTIS PNEUMATIC MACHINERY CO.
\ ST LOUISU.S.A 0 70 /

LUBRICATION

BEFORE STARTING REMOVE LARGE
» IN CRANKCASE AND FiILL

TR OVERFLOW POINT WIiTH
MOBILOIL ARCTIC OR AMY WIGM

WRECKER AIR COM-

ADD FRESH OIL AT LARGE PLUG

PRESSOR PLATE

LLocated on compressor
block

AFTER EVERY 8 MOURS OF RUNNING

DRAIN OIL AT SMALL PLUG AFTER
EVERY 25 MOURS RUNNING AND
REFiLL CRANMKCASE AT LARGE PLUG

MOTOR WARRAKTEE VOIDED UM ESS

3 MAINTENANCE MANUAL
SPARE PARTS LIST

PUBLICATIONS APPLYING TO THIS VEHICLE

PUBLICATION PLATE

Located on left side of cowl under hood.

6

FOLLOWED.

WARNING

DO NOT OPERATE THIS ENGINE IN B
A CLOSED ROOM UNLESS ExHAusT B
15 DISCHARGED OUTDOORS.

JOMNSON MOTOR CO. §
WAUKEGAN, ILL.

MADE IN
PATENTS

U.S. A

AIR COMPRESSOR
ENGINE PLATE

Located on Engine
Blower Housing
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MAIN UNIT SERIAL NUMBERS AND TYPE DESIGNATIONS

Frame — Serial number stamped on right side rail
over the front spring rear hanger.

Front Axle— The front axle serial number is
stamped on the top of the housing banjo and that

of the front axle carrier is on a boss beside the filler
plug.

Rear Axles — The forward rear axle serial number
is stamped on the rear face of the banjo, close to the

deck, while that of the rear axle is located just above.

the filler plug. The serial numbers for both rear axle
carriers are located on a boss at the top of the

housing.

Transfer Case — The transfer case serial number
is stamped on a boss on the case, next to the filler

plug.
Transmission — The transmission serial number

is located either on the rear face of the case, to the
left and just below the main shaft, or in some cases,
to the left of the countershaft bearing cap.

Electrical Accessories — Generator, starting

motor, distributor, starter switch and solenoid switch
have plates designating model and manufacturing
data. Generators also carry serial number on plate.

Steering Gear— Identification number is stamped
on top of gear housing.

Battery —Type designation is stamped on cell con-
necting bar.

Air Compressor — Plate shows model and manu-
facturing data.

(Governor — Plate shows serial number.

GENERAL DRIVING INSTRUCTIONS

Good driving is perhaps the most important requisite for long and satisfactory service of any automotive
vehicle. A real driver is more than a machine with one hand on the transmission lever and the other on the
steering wheel. He must be able to think and feel his truck. He must recognize any unnatural condition such
as vibrations, scrapings, knocks, clicks, sluggishness, etc.

The following instruments, described later in this section, are provided to assist the driver in noticing
unusual conditions and to give warning before trouble develops.

Front Battery Ammeter
Air Pressure Buzzer
Air Pressure Gauge

Speedometer
Fuel Gauge Tachometer
Ammeter Temperature Gauge
Viscometer Oil Pressure Gauge
PRELIMINARY —

Before starting engine, check as follows:

1. See that there is sufficient oil in the crankcase
and fuel in the fuel tank to cover the day’s require-
ments. Watch for leaks in the fuel and oil lines.

2. The radiator must have sufficient water and the
fan belt must be properly adjusted.

3. The tires must be properly inflated—65 Ilbs.

pressure. _ | _
4. Check lights, horn and air brake equipment.

STARTING ENGINE —

1. Place transmission lever (33) in neutral posi-
tion. |

2. Set hand brake lever (35).

3. If the engine is cold, crack hand throttle (22)
about 1/5 open, and pull choke button (24) until
it is half open. These steps may not be necessary
when the engine is warm. If it is very cold, it may
be necessary to choke the engine more.

4. Insert ignition key into ignition switch (25) and
turn to “on” position.

5. Push clutch pedal (32) to floor and hold there
until engine starts.

6. Press starter button to start engine. If the engine
doesn’t start, do not ruin battery with prolonged
starter operation.

7. Adjust the throttle and choke controls for even
idling and release clutch pedal.

STARTING TRUCK —

It 1s important that the air pressure gauge reads at
least 70 pounds before starting the vehicle.

1. Push clutch pedal (32) downward to disengage
clutch.

2. The transfer case shifting lever (37) should be
shifted into either high or low position. (When loaded
or starting up-grade start in low range.)

3. Shift the transmission lever (33) into first speed.
(See shifting diagram.)

4. Release hand brake lever (35).

5. Push down on accelerator pedal (29) to speed
up the engine; gradually release the clutch pedal,;
feed sufficient gasoline to insure a smooth even start.

GEAR SHIFT — TRANSMISSION —

After the vehicle is started, to increase speed it is
necessary to shift through the transmission to the
high position. (See the shifting diagram).

As the truck increases speed, release the accelerator
pedal, disengage the clutch and move the trans-
mission lever into neutral and then into the second
speed position. Then release the clutch pedal smooth-
ly and at the same time accelerate the engine.

Repeat this for each step in the transmission until
it is in driving gear. Shifting should be accomplished
with a smooth, positive, and yet unhurried, move-
ment of the transmission lever.
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CAB EQUIPMENT

. Steering Wheel
. Horn Button
. Warning Plate

Windshield Wiper

. Glove Compartment

. Rear View Mirror

. Caution Plate

. Windshield Sector Arm

. Hand Air Valve

. Windshield Wiper Control

11.
& 7
13.
14.
15.
16.
17.
18.
19.
20.

Instrument Lights

Main Light Switch
Tachometer

Ammeter

Panel Light Switch

Front Battery Ammeter
Instrument Light
Viscometer |
Windshield Wiper Control
Speedometer

2X;
z2.
23.
24.
25.
26.
27.
- 28.
29,
30.

Temperature Gauge
Hand Throttle Button
Oil Pressure Gauge
Choke Button
Ignition Switch

Fuel Gauge

Spark Control Button
Air Pressure Gauge
Accelerator Pedal
Brake Pedal

- 3%
32.
33,
34,

35.
36.
37.
38.
39.

Dimmer Switch

Clutch Pedal
Transmission Lever
Power Take-off Shift Lever
Hand Brake Lever
Declutching Lever
Transfer Case Shift Leves
Night Latch Button
Remote Control Handle
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GEAR SHIFT — TRANSMISSION — (Continued)

| e

DIRECT

g

TRANSMISSION

N 0
OVER DRIVE

DISENGAGED o
REVERSE
ENGAGED
@
TRANSFER POWER
CASE DECLUTCH

TA K E-OFF

SHIFTING DIAGRAM

The tachometer is a valuable aid to intelligent gear
ratio selections in the transmission. Best performance
will be obtained with the engine operating between
1800 R.P.M. and 2300 R.P.M. If conditions are such
that the vehicle cannot maintain its speed in the gear
ratio being used, shift down in the transmission to
keep the engine operating between the recommended
limits. When shifting up in the transmission, do not
select a higher ratio until after the engine speed

reaches 1800 R.P.M.

- When it is necessary to reverse the truck, follow
the proceedure outlined for starting the truck but
shift into reverse position in the transmission.

It is very important that every shift made 1s com-
plete and the gears fully in mesh. Incomplete shifting
leads to uneven gear tooth wear and expensive repair.
With a little experience the driver will feel the pop-
pets engage when gears are completely in mesh.

GEAR SHIFT — TRANSFER CASE —

It is good practice to operate the vehicle in high
range over hard surfaced terrain when there is easy
rolling. When there are extreme grades, or when
the conditions are so difficult as to require high trac-
tion, the low range should be utilized, especially when

heavﬂy loaded, to help the engine to “hold on” in the

main transmission.

The shift from high to low speed should never be
attempted unless the vehicle is standing still or being
operated at low speeds.

1. Disengage the clutch and move the shifting
lever to a neutral position.

It is good driving practice to drop a step in the
transmission before the vehicle loses too much speed
and the engine starts to labor. It is easiest to double-
clutch when shifting into a lower gear as follows:

1. Disengage clutch and release accelerator pedal.
2. Move transmission lever into neutral position.

3. Release clutch pedal and accelerate engine to
synchronize 1t with vehicle speed.

4. Disengage the clutch once again and shift into
lower gear.

5. Engage clutch smoothly while accelerating the
engine.

Important— Never force transmission lever into
position or shift into lower gears at high engine speeds.
When going down hill, it is recommended that the
same gear ratio in the transmission be used as would
be required in climbing that hill

2. Release clutch and accelerate engine.

3. Disengage the clutch agam and move the shift
lever into the low position.

4. Release clutch and accelerate engine to syn-
chronize with vehicle speed.

Important—Shift smoothly, never forcing the
shifting lever as a sudden shock of gear engagement
is likely to damage the transmitting parts.

The shift from low to high may be accomplished
at any speed, whether the vehicle is in motion or
standing still. Follow the same procedure outlined
above except shift into high in the third step.




FRONT AXLE ENGAGEMENT —

The front axle may be engaged or disengaged at
any speed. It will be found easier to operate the de-
clutching lever (36) with the vehicle in motion. It
is not necessary to use the clutch when engaging or
disengaging the front axle,

It is not possible to drive in the low range with
the front axle declutched because of stops on the
transfer case. and declutcher control levers. When
in the high range, it is possible to engage or dis-
engage the front axle at will. This is advantageous
under easy rolling conditions where the front drive
is not required.

HOW TO STOP THE TRUCK —

This vehicle is equipped with air brakes providing
exceptionally great braking capacity. A person in-
experienced with this type of brakes must exercise
caution until quite familiar with them, for his own as
well as his passengers’ comfort and safety.

1. Release accelerator pedal and depress the brake
pedal (30) gradually to apply the brakes smoothly.

2. When the truck's speed is down to from ten to
fifteen miles per hour disengage the clutch and shift
the transmission into neutral.

3. When the vehicle is completely stopped, release
clutch pedal, set hand brake and release brake pedal.

When another unit is trailed behind this vehicle,
the air lines are arranged so that when the foot pedal
is depressed the brakes are applied on both the truck
and the trailed unit. However, the hand brake valve
will operate only the trailer brakes.

WINCH OPERATION —

The power take-off is used to obtain motive power
for winch operation. The power take-off unit has a
high and a low speed forward, one reverse speed and
two neutral positions, as illustrated on the shifting
diagram above the dash. An automatic brake is pro-
vided on the worm shaft to sustain the load while the
take-off 1s being shifted.

Important—Follow instructions on the winch
caution plate in cab.

Hooking On—Disengage the sliding clutch on the
winch and pull the cable from the drum the necessary
length. If the winch line is under a strain, shift the
take-off into reverse. :

Pulling — It is first necessary to engage the sliding
clutch, seeing to it that the shift handle poppets are
locked. Then depress the clutch pedal and shift the
power take-off lever (34) into the low position.
(When the load is light it i1s possible to use the high
range). The clutch pedal is then released and the
engine accelerated to pick up the load.

Important— Winch pulling speeds are based on

an engine speed of 1000 R.P.M., which should not be
exceeded in winch operation.

Stopping — To stop pulling, it is necessary to re-
lease the clutch pedal and shift the power take-oft
into neutral.

Reversing-—-To reverse the winch, it 1s necessary
to disengage the clutch, slip the take-off lever into

reverse and to release the clutch pedal. When revers-
ing it is not necessary to accelerate the engine.

10
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COLD WEATHER OPERATION —

Several additional precautions are necessary 1n
cold weather. If the temperature is at any time below
freezing (32° F.) an anti-freeze solution may be used
in the cooling system to prevent freezing.

It 1s important to get the operating temperature
of the engine up to normal (160° to 180°) as quickly
as possible and to keep the temrperature up to normal
at all times using a radiator cover when necessary.

Avoid the use of the choke as much as possible.
Too rich a mixture will increase the amount of un-
burned fuel that will wash the oil from the cylinder
walls and get down into the crankcase to dilute the
oil. To help avoid this, allow several minutes for
the engine to warm up after it is started and before
the load 1s applied.

The use of a better grade of fuel in cold weather
will help minimize crankcase dilution. Some fuels
contain traces of sulphur which in presence of normal
products of combustion will unite to form acids that
will attack metal surfaces.

Change ail more frequently in cold weather. Fre-
quent oil changing will help to rectify the more rapid
dilution and increased condensation that may occur
in cold weather. '

Use an oil light enough in body to flow at a tem-
perature 10° lower than the lowest expected. Obser-
vation of the above precautions will reduce the forma-
tion of “sludgeé” in the crankcase to clog the oil screen
and o1l passages. :

CAB EQUIPMENT —

(Numbers refer to illustration on page 0-6.)

Windshield Sector Arms— (8) After loosen-

ing the thumb screws, the windshields may be opened
outward and upward in an arc hinging at the top.
They may be held in any desired position by tighten-
ing the screws against the sector arms. |

Windshield Wipers — (4) — Dual windshield
wipers are provided, each wiper being controlled inde-
pendently. The wipers are operated by air pressure
and swing in a wide arc for clear vision. Control valves

are mounted on either end of the dash (10 and 19).
Wiper speed is controlled by turning these knobs.

Glove Compartment — (5) — This compart-

ment is located above the “V” in the windshield and
provides a convenient space for small articles.

Front Battery Ammeter — (16)—An indicat-
ing ammeter (without graduations) is mounted on
the left side of the dash. It indicates when the front
battery (which does not register on the ammeter in
the charging circuit) is not being charged.

Tachometer — Dash (13) — A tachometer, or
engine revolution counter, is provided to aid the
driver in maintaining definite engine speeds and in
intelligently changing gear ratios in the transmission
and transfer case.

The tachometer has a set hand with a lock,
making it possible to enforce safe engine speeds,
either in driving or winch operation, by recording the
maximum engine speed reached after setting.
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CAB EQUIPMENT —(Continued)
Spark Control— (27) — A manual control,

mounted on the dash to the left of the ignition

switch, is provided to advance and retard the spark
as driving conditions warrant. The spark should be
retarded with the engine lugging to eliminate spark
knock.

Ammeter — (14) — A conventional type am-
meter is located near the center of the dash. It 1s use-
ful in checking oPeration of generator and regulator.

Fuel Gauge — (26) — An electric type fuel
gauge is mounted above and to the left of the ignition

switch.

Oil Pressure Gauge — (23) — An o1l pressure
gauge is located at the center of the dash and is an
indicator of the efficiency of the engine lubrication.

Temperature Gauge — (21) — This gauge is
located above and to the right of the ignition switch.
It registers the operating temperature of the engine
which should be 160“ to 180° for good performance.

Speedometer — Dash (20 )—A conventional mil-
age recording speedometer 1s used with a speed range
of 60 miles per hour.

Choke Button— (24) — A choke control button

is mounted on the dash, to the right of the ignition
switch. The choke 1s used to assist in starting the
engine, especially when cold. Choking the engine
results in an overly-rich mixture which washes lubri-
cant from the cylinder walls and dilutes the crank-
case oil. For this reason the choke should be used
only when necessary.

Air Pressure Gauge— (28) — This gauge regis-
ters the air pressite (in pounds per square inch)
available for brake application. This gauge provides
a convenient method of checking the operation of
the compressor and i1s as much a warning signal as the
buzzer.

Important — Do not start the vehicle with less
than 70 1bs. air pressure. If the gauge should read
below 50 1bs. pressure with the vehicle in motion, stop
at once and ascertain cause of low air pressure.

Viscometer — (18) — This gauge indicates the
condition of the crankcase lubricant. When the vis-
cosity is not normal 1t 1s an indication of an improper

grade of oil, a sludge condition, or dangerous crank-
case dilution.

Main Light Switch — (12) — This switch, lo-
cated at the top of the dash, controls the complete
lighting circuit. When the button is flush with the
dash all of the lights are out. When pulled out
against the latch stop, the blackout lights come into
service. With the latch depressed and the button
pulled to the second out position all the service lights
come into operation. For day driving the stop lights
only are in circuit with the button pulled to the
full out position.

Ig’nition Switch — (25) — A conventional type
ignition switch is located on the center of the dash.

When the ignition key is inserted in the lock and
turned to the right, the ignition circuit is closed.

11

Hand Throttle Control — (22)—The throttle
button, mounted at the right of the choke, is used
when starting or making adjustments on an engine.
It should be kept in idling position (flush with dash)
during all ordinary driving. |

Dimmer Switch — (31) — The dimmer switch,
located on the toe board to the left of the clutch, is
operated with the left foot and controls the selection
of the upper or lower headlamp beam. Pushing down
on the switch changes from one selection to the other.

Clutch Pedal — Toe Board (32) — When the

clutch pedal is pushed to the floorboard the engine
is disengaged from the transmission, making it pos-
sible to shift gears. The clutch pedal should be
released smoothly with the vehicle in gear. Do not
ride with foot on pedal as it will cause excessive
wear on the clutch facings.

Brake Pedal — Toe Board (30) — The brake

pedal controls the air valve in the air braking system.

The pedal should be depressed gradually to permit
a smooth brake application.

Accelerator Pedal— Toe Board (29) — The ac-

celerator pedal is operated with the right foot and

controls the speed of the engine by controlling the
amount of gasoline fed to it.

Transmission Lever — Floor Board (33)—

This_ leve;‘ 1s used to select the various gear ratios
provided in the transmission according to the shifting
diagram already explained. The lever controls this

selection (5 speeds forward and 1 reverse) through
a set of shifting forks and rails.

Starter Switch — Floor Board — This switch is

operated by pressing downward with the foot. It
connects the two batteries in series to provide a 12-

volt starting circuit, and should be released as soon
as the engine starts.

Transfer Case Lever — Floor Board (37)—
This lever 1s used to select either high or low range
in the transfer case, according to the position shown

on the shifting plate. It is necessary to engage the
front axle before shifting into the low range.

Declutching Lever —Floor Board (36) — This

lever is used to engage and disengage the declutching
unit to the front axle. This lever may be shifted
without the use of the clutch pedal.

Hand Brake —Floor Board (35)—The hand
brake is controlled by a lever mounted inside the cab.
The brake itself is the large disc type (14” diameter)

with double shoe application to insure a safe, power-
ful emergency unit.

Power Take-off LLever — Floor Beard (34) —
The power take-off lever is used to engage the take-off
gears with the transmission for winch operation. As
illustrated on the shifting plate, the power take-off
has a high and’'a low range, a reverse and two neutral

positions.
Hand Air Valve — ¢ 9) — This valve is mounted

on the steering post-and 1s used to control the brakes
on the trailed unit.
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LUBRICATION

The primary function of a lubricant is to reduce friction, that is, to provide a fluid film between moving
parts to prevent wear by abrasion. The lubricant must also prevent damage to parts by overheating, and
in some cases the oil is circulated to carry heat and dirt away from the moving parts.

Proper lubrication is of vital importance in obtaining the maximum of satisfactory service with any vehicle,
For this reason, it is urged that the operator pay particular attention to this section. The most important
part of lubrication maintenance is to arrange for regular periodical inspection and lubrication periods that
conform with the requirements imposed by the service to which the vehicle 1s subjected. |

AT THE END OF FIRST 500 MILES — Lubricants used at the factory are of a type to assist

during the break-in period, and are not necessarily of the recommended type for continuous operation.
Therefore, it is desirable that the vehicle be completely relubricated at the end of the first 500 miles. It is
best to drain the oils immediately after the vehicle has ceased operation as the heat of the oil makes possible

a more thorough draining.

-

LUBRICATION MAINTENANCE o

Air Cleaner — The oil pan, or sump, of the air Chassis — Lubricate the chassis every 1000 miles
cleaner must be kept supplied with engine oil at all with a good grade of grease as specified in the tables
times. Renew this oil whenever the engine lubricant in this section. Refer to the chart for the locations
is changed, or under dusty conditions of operation, of the chassis fittings.

more frequently, as experience may determine.

The sump is easily removed by loosening two
thumb screws and twisting it off. Fill with the same Battery — Keep the battery terminals covered with
grade oil as used in the crankcase, up to the oil a thin coat of vaseline or petroleum jelly to prevent
level mark. COrrosion. | -

Clean the filter mesh in the upper portion of the
air cleaner as often as is necessary, according to
instructions given in the air cleaner section.

Electrical —

Distributor — The distributor shaft is lubricated
through an oiler on the outside of the distributor
base. Add a few drops of medium engine o1l every

Air Compressor — Automatically lubricated 2000 miles. ‘ ¢ .
from the engine. | - Working parts in the distributor also require atten-
tion, care being taken to not over-oil as this tends

Axles — | ‘ : | to produce sluggish operation of the instrument. The

Differentials — 0il is added through a filler plug breaker cam should be g%ve:} a light wipe of grease
in the side of the banjo housing and is drained through about twice a year. At this time also, place one drop
a plug in the bottom. The lubricant level should be only of light ol on the brqaker Wiy pivas pis Also
checked every 1000 miles and oil added as required. add a few drops of light oil through the hole in the

: : _ _ t f the break ;

It is recommended that the differential lubricant . o vk i e |

be renewed every 5000 or 10,000 miles, depending Generator — The armature is mounted on ball
on the severity of service. Use an S.AE. 140 gear o1l  bearings at both ends. The bearings are packed half

‘in the summer and an S.A.E. 90 in the winter. full of a good quality heat resisting grease at assembly.

Chemical changes in the lubricant and metallic par- A few drops of medium engine oil should be added,
ticles, resulting from wear, make it desirable that the  through the oilers located over the bearings, about
differentials be flushed from time to time. It is sug- every 5000 miles.
gested that this be routine practice semi-annually, when |
making seasonal changes. Use a light flushing oil

The drive gear chamber breather must be clear at
all times. It is advisable to remove the breather fit-
tings every 1000 miles and to soak them in gasoline
and to blow them out with compressed air. More
frequent cleaning may be necessary under difficult
operating conditions.

Starter — The three starter bearings are of an
absorbent bronze bearing type. The intermediate and
drive end bearings receive oil through the filywheel
housing and require no external lubrication. The
commutator end bearing has an-oil hole in the com-
mutator end cap and should be given 3 to S drops
of medium engine oil every 5000 miles. When dis-
~ assembling the starter, wash out the bearings and

Front Axle Universal Joints — For lubricat-  S0ak them in oil before assembly.

ing these universal joints use only a non-fibrous grease = Engine —
as follows: _ 1 _ N 53
Above 32° F. 32° F. to Zero St T et 01l Level — The oil level in the crankcase is deter-

- mined by a bayonet or dip stick type of gauge. Wipe

" No. 2 No. 1 No. 0 off gauge and reinsert to determine the oil level

s

~

Lubricate through the rifle drill in the shaft to  accurately. The oil level should be maintained at or
insure proper distribution of the lubricant. near the 4/4 mark on the stick.

12
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Oil Changing — Drain the crankcase and refill
with fresh oil frequently. (Crankcase capacity—16
quarts) Oil should be changed more frequently when
an engine is new than after it is well run in. This is
because “wearing in” of various parts of a new motor
will produce minute metal particles in the oil. Fre-
quent changing will help the filter keep the oil clean.

The oil should be changed more frequently in cold
weather or where the engine is frequently started
when cold, as choking and cold running will tend to
dilute the oil with unburned fuel and water. Water

vapor is a normal product of combustion and this

vapor will condense to form drops of water when 1t
comes in contact with cold surfaces. Traces of water
in the crankcase will therefore result from cold
running and frequent oil changmg will help to re-
move this water.

When changing oil, it is not advisable to flush out
the crankcase with kerosene as it is impossible to
drain all the kerosene out of pockets and passages
and the kerosene that remains will dilute the fresh o1l
Qil should be drained when the engine is hot, as after
a day’s run, as the oil will then be agitated and will
run more freely and carry off more sediment.

The oil pan screen should be removed frequently
and washed carefully and while this 1s removed, any
sludge or sediment can=be wiped off the bottom of the
oil pan by reaching up through the oil screen opening.

Selection of Lubricant — The slight difference
in cost for the best oils obtainable will be money well
invested as this cost would be multiplied many times
if repairs become necessary due to using cheap oil.

Some oils contain traces of acids which are harmiful

and should be avoidled. Some oils contain traces of
sulphur which in itself is not harmful but which 1n
the presence of certain products of combustion will
form acids which will attack the metal surfaces.

0-11

When the filters are no longer capable of keeping
the oil clean, the elements should be replaced. Do this
immediately after first noticing that oil is becoming
dirty. |

Fan Hub — The fan hub is lubricated through a
Zerk fitting. It should be greased about every 1000
miles, that is, with each chassis lubrication. A good
quality medium fibre grease should be used. The
hub’s capacity is about 212 ounces.

Power Take-Off — The power take-off is mounted
on the side of the transmission and is open to it so
that it will be lubricated with the transmission.
For this reason the transmission lubrication instruc-
tions apply to this unitt When draining the trans-
mission, remove the lower cap screw in the rear

~ bearing cap of the power take-off to be sure that all

the o1l is drained from the take-off case.

The winch drive shaft universal joints and shp
joint, being similar to others used on this vehicle, are
lubricated in a similar manner. (See Lubrication of
Universal Joints.)

Shock Absorbers — The shock absorber fluid

level should be checked monthly. Replemsh only
with genuine Houdaille fluid. |

- Springs — The front spring shackles are mounted

A lighter weight of o1l should be used 1n a new

engine during the breaking in period of 2000 miles
or fifty hours operation than can be used after the
engine has been operated for some time. For break-
ing in a new engine, use S.AE. 30 oil for normal
summer conditions or S.A.E. 20 if cold weather con-
ditions prevail. See Lubricant Specifications.

For cold weather or climate use an oil having a
pour point at least ten degrees F. below the lowest
temperature to be encountered. For example, if a
temperature of zero® F. is to be expected the oil
should flow or pour at 10° F. below zero. Such an
oil as S.A.E. 20W will be suitable for such conditions.

Oil Filters — The oil filters should be serviced
each time the crankcase oil is changed. Drain the
sludge and foreign substances from the filters by
removing the hexagon headed plugs at the base of
" the filter housings. Remove the top covers and hit
out the cans (Filter Elements). Clean the cans of
any sludge or dirt.

After cleaning the filters and refilling the crankcase
with fresh oil, run the engine long enough to fill the
filters with oil and then recheck the oil level. Add
o1l as required. '

13

in rubber bushings and require no lubrication.
Do not grease or oil the springs as they are designed
to use the friction between the leaves.

The rear axle rocker beam must be lubricated
every 500 miles without fail as the wear limit for the
bushings is only .025”. Use a good quality engine oil;
S.A.E. 60 in the summer and S.A.E. 20 in the winter.

Steering Gear — The steering gear housing should
be kept full of lubricant. Lubricate through the pipe
plug hole or fitting, in the top of the housing. Fill
the housing slowly to allow air to escape through
the vent hole in the lower“end of the jacket tube.
When the lubricant runs out of the vent hole the
housing 1s full.

Important — Do not use ordinary grease. Lubri-
cant should be a gear oil; S.A.E. 140 in winter and
S.AE. 250 in summer. Add lubricant every 5000
miles, or oftener under extreme conditions. Drain
the steering gear housmg and renew the lubricant
seasonally.

Tachometer Adapter — The tachometer adapt-
er is lubricated from a grease cup in the distributor
base. Keep cup full of a medium fibre grease. Give
cup a slight twist when checking crank case oil level.

Transfer Case — Lubrication is positively carried

to all internal parts of this unit by the splashing action
of the gears, provided that the proper lubricant is
used and that the required level is maintained. The

case should be filled level with the filler hole.
A drain plug is provided for flushing this case.
(Continued on page 14)
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Trmsfer Case (Continued from page 11)

Imspect the breather on top of case, seeing that it 1s
clear for the passage of air. Check the oil level every
1000 miles and add as required. Renew the transfer
case lubricant every 5000 miles. Use a good quality
son-foaming gear oil; S.AE. 140 in summer and

SAE. 90 in winter.

Transmission — A magnetic drain plug is fitted
into the bottom of the transmission case. This plug
will not completely drain the power take-off case
so that it is also necessary to remove the lower cap
screw from the rear bearing cap on the take-off case
when draining the unit. Wipe magnetic plug clean
of metal particles before replacing.

Chemical changes in the oil and metallic partlcles |

resulting from wear make it desirable that the case
be drained at least once every 10,000 miles. This
should be done after a run with the transmission
thoroughly warm.

After draining, flushing is urgently recommended.
Replace the drain plug and fill the transmission with
a light flushing oil. Slip the transmission into reverse
and the transfer case into neutral and run the engine
at a moderate speed for about 10 minutes. This will
wash out the old oil clinging to the interior surfaces.
Be sure to thoroughly drain the case before ﬁllmg
with fresh lubricant.

To refill, first remove all dirt around the filler plug.
Use non-foaming good quality gear oil; S.AAE. 140 1n
summer and S.AE. 90 in winter. Do not overfill
as the excess lubricant will serve no useful purpose
and may cause trouble. Too high an oil level will
cause excessive churning with consequent high oil
temperatures. It may also leak past the front bearing
into the clutch housing.

Qil level inspection should be made every 1000
miles and oil added when required.

Universal Joints — The illustration shows a cross
section of a trunnion cross showing oil channels and
chambers. A high pressure lubrication fitting hole
leading into a central oil chamber feeds the lubri-
cant to the four oil reservoirs of the needle bearings.
These are well protected against oil leakage and
mgress of foreign matter. A relief valve is assembled
in the central chamber to prevent damage to the oil

seals when extremely high pressure is used. This

valve also serves as an indication when the reser-
voirs are full. '

. CARE AND OPERATION

Never use grease or heavy o1l on these needle bear-
ings as it would tend to block the passages. The slip

joint 1s fitted with a h:gh pressure ﬁttmg and should
be -lubricated every two or three thousand miles.

Water Pump — The water pump is lubricated by
means of grease cups. There are two of these cups,
one on each side of the pump housing. Give the
cups a slight turn when checking crankcase oil level.
Keep them filled with a good grade of water pump
grease.

Wheel Bearings — The wheel bearings are ad-
justable for wear and should be checked every 2500
miles. When they are found in need of adjustment,
remove the hub and repack the bearing. Use a good
quality hard fibre cup grease. (No. 3 only).

In normal service it is recommended that the wheel
bearing be repacked and adjusted every 5000 miles.
Refer to the section on wheel bearings. |

Winch — The worm gear case has a filler plug at

the top, an oil level plug at the side and a drain plug
at the bottom. The case should be filled to the o1l

- level hole, using an S.AE. 140 transmission oil in

summer and an S.A.E. 90 in winter.

Alemite fittings are located on the drum, (each
end), end frame, and on the universal joints of the
shaft from the power take-off. A light grease or a
heavy oil should be used in these places.

If the sliding jaw clutch should stick, clean this
shaft with gasolme and re-oil it with a light oil
Control clevises, pins, slip joint shaft, etc. should be
lubricated with a squirt can from time to time.

TABLE I (P. & C. FORM) REVISED 4/11/40 ‘

Automotive Greases:

General Lubricants, Fibre Type

Waterproof Lubricant

x Grade _ No. 3 (Hard) |No. 2 "Medlum)l No. 1 (Soft) l’ No. 0 (Semi-Fluid) Water Pump
Penetration, A.S.T.M. (Unworked) 190-250 280-360 350-450 — 60-100
Soap Content, 9, Total 13-18 6-14 4-8 1.5-4 25-32
Type of Soap Soda (1) Soda (1) Soda (1) Soda (1) Calcium
Moisture, 9, (Max.) 1 1 1 1 2
Melting Point, °F., A.S.T.M. (Min.) 315 2 200
Corrosion, A.S.T.M. Nil Nil Nil Nil Nil
Free Fatty Acid or Alkali, 9, Max. 0.4 0.4 0.4 0.4 0.4
Mineral Oil Viscosity at 100°F, S.U.S. (Min.) “ 100- 300

"~ Viscosity at 210°F, S.U.S. (Min.) 120 120 120 120
Foteigu-M_t_tter. % Max. 0.1 0.1 0.1 0.1

(1) Sodium or Sodium and Aluminum.
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FUEL SYSTEM

The fuel system consists of the fuel tank, fuel lines, fuel filter, fuel pump, air cleaner, carburetor, governor,
manifold, exhaust tube, muffler, tail pipe and the carburetor controls. The various units are incorporated into
~an efficient system to deliver a clean, metered, atomized fuel into the combustion chamber.

FUEL TANK AND LINES —

All fuel lines running between the tank, fuel filter,

fuel pump and carburetor are copper or flexible tub-

ing covered with lggm. Flexible tubing i1s used be-
tween the fuel pump and frame to eliminate any
danger of fuel line breakage due to vibration.

A 40 gallon fuel tank (vented at cap) 1s located
on the outside of the left hand frame rail, just below
the cab. The tank 1s strapped securely in place to
prevent any movement which might damage it. The
straps should be checked periodically and kept tight.

CARBURETOR
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The fuel tank cap is held to the tank filler tube by a

short chain so that it will not be lost or misplaced.
This cap should be replaced immediately after filling
the tank to keep the gasoline clean. 2

Gasoline Gauge — The gasoline gauge is of the

electric type and requires very little attention. Do
not attempt to repair the gauge or the tank unit.

If the gauge does not register, check as follows:

1. Check all wires and connections.
a. Turn on ignition switch and ground wire from

switch to panel gauge. A spark indicates that
the wire is in good condition.
b. Check circuit breaker.

2. Ground tank unit terminal to tank. If the panel
instrument is functioning, the gauge will read
full. This indicates that the tank unit is defec-
tive.

3. If the indicator showed no deflection, the fault
is‘ a damaged panel gauge. (Be sure that the
wire 1s 1n good condition. )

If defective parts are found, they must be replaced.

—

FUEL FILTER —
A fuel filter is mounted on the outside of the left
hand frame rail between the fuel tank and pump. It

consists of a filter element encased in a cast iron _

bowl. The element is the laminated type, made up
of a series of thin discs held apart by spacer shims.

Fuel Filter

Bowl nut
Bowl Nut gasket

Assembly stud
Filter element

=l OO 00 =]

1

2

3 Drain plug Filter head

4 Filter bowl ] Inlet ftting
5 DBowl gasket 1 Outlet fitfting
6 Element Nut

The filter bowl should be drained frequently to

remove water and foreign matter that has collected
and should be periodically cleaned as follows.

1. Remove bowl nut (1) and bowl (4).

2. Remove element nut (6) and element (8) from
the assy. stud (7).

3. After the element washers have been slightly
separated, the element and bowl are washed in
_gasoline or suitable solvent. If the accumulation
1s gummy, a brush will help to loosen it.

—

Caution — Use no tools to put element in place
as finger tightness is sufficient.

FUEL PUMP —
A diaphragm type fuel pump, located on the left

- side of the crankcase is mechanically operated from a

camshaft eccentric through a plunger pin working in
a drilling in the crankcase. The pump is equipped
with a hand operated priming lever, to be used to

pump an initial supply of gasoline in the event that
the carburetor bowl has been emptied.

The diaphragm (which is made of a specially treated
material) is held between two metal discs and is
actuated by the pump spring and the rocker arm
linkage working from the camshaft. In its down-
ward movement, the diaphragm causes a vacuum in
the pump chamber which draws fuel from the tank
into the fuel pump bowl. The pump spring then
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S Fuel Pump

& T 36

1. Diaphragm Protector — Upper. 13. Gasket. 25. Pull Rod Gasket.
2. Diaphragm Nut. 14. Lower Cover. 26. Pull Rod.

3. Lockwasher. 15. L.ower Cover Screw. 27. Rocker Arm.

4. Diaphragm Alignment Washer. 16. Valve Chamber Plug. 28. Link.

5. Inlet Spring. : 17. Gasket. 29. Rocker Arm Pin.
6. Inlet Valve. ¢ 18. Outlet Spring. 30. Retaining Ring.

7. Gasket. 19. Qutlet Valve. 31. Link Pin.

8. Screen. 20. Cover and Valve Seat Assembly. 32. Link Pin Clip.

9. Bowl. 21. Cover Screw. 33. Body.

16. Bowl Seat. 22. Lock Washer. 34. Spring Cap.

11. Bowl Seat Nut. 23. Diaphragm. 35. Rocker Arm Return Spring.
12. Bail and Screw Assembly. 24. Diaphragm Protector — Lower. 36. Diaphragm Spring.

forces the diaphragm up and the fuel through to the
carburetor. When the carburetor i1s full, the needle
valve builds up a pressure in the pump chamber,
holding the pump spring down until more fuel 1s
needed.

The diaphragm is actuated by linkage in order that
the pump lever through the plunger pin may be
in constant contact with the eccentric to insure quiet
operation. Movement of the diaphragm 1s directly
proportional to the amount of fuel used by the engine.

A glass bowl is clamped on the underside of the
pump, away from the actuating mechanism. This
acts as a sediment trap to prevent foreign matter
entering the pump and to collect water from the fuel.

.
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SERVICE INSTRUCTIONS —

Fuel pump repairs are divided into two classifica-
tions:

1. Repairs made without disturbing pump installa-

tion.

2. Repairs which necessitate removal and disas-

sembly of the fuel pump. .

If there is evidence of lack of fuel at the carburetor
check the float and needle valve for proper function-
ing, see that there 1s fuel in the fuel tank, check for
leaks, be sure that the filtering screens in the fuel
pump and carburetor are clean and that the discs
in the fuel filter are not stopped up, check the gas
line for split seams, kinks &r obstructions and see
that fuel pump cover plate screws'are tight. (See
Shop Maintenance section for further instructions.)
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AIR CLEANER —

An oil bath air cleaner is mounted on brackets

to the cylinder head at the left side of the engine.
The air cleaner will thoroughly wash the air entering
the carburetor, provided it is given proper attention.

The importance of regularly cleaning the air
cleaner cannot be too strongly stressed. It i1s im-

perative that the operator understand the necessity
of keeping the air cleaner in condition to properly
function.

The air cleaner is intended to keep the dust out
of the engine. The dust contains minute particles of
abrasives and also acts as nuclei for the formation of
others, which cause rapid wear in the cylinder walls,
rings and pistons. This results in the loss of power
as well as an increase in oil and fuel consumption.

If the air cleaner is allowed to become clogged up
with dirt, air flow to the carburetor is restricted,
causing overheating, crankcase dilution and excessive

fuel consumption.

Operation — The dust laden air enters on all sides
of the unit in a large but relatively thin film at (A).
An induced spiral and rotary motion forces a large
part of the grit and dust to deposit on the oiled sur-
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faces of the inner and outer cases at (B). Additional
dust is washed out when the air comes in contact
with the turbulent oil bath at (C). The semi-clean
air is then thoroughly filtered while passing through
the filter element (D), which 1s kept clean and re-
oiled by the splash of the agitated oil bath. The clean
air proceeds to the engine at (E) while the dust
1s washed down into the sump at (F).

Servicing the Air Cleaner — The filter base or
sump should be kept full of engine oil to the oil level
mark. This part is easily removed by loosening two
thumb screws on the lower part of the body and
twisting the sump far enough to clear the thumb
screw bolt. |

Important — This sump should be examined fre-
quently. Under extremely dusty conditions, check
daily. Use a light oil in cold weather.

In order to clean the filter element, remove the
assembly from the engine. The element is contained
in the body of the cleaner and is easily washed in
gasoline or other suitable solvent. Blow out with
compressed air and soak in oil before reassembling.

CARBURETOR —

The Zenith Model IN167S]J carburetor is a down-

draft unit of double venturi design. It is a balanced
carburetor which maintains proper depression ratio
between the air intake and the fuel bowl. Air cleaner
restrictions have a minimum influence on mixture
ratio. This construction protects bowl vent, well vent,
idling air opening, etc., from admitting dirt because
all air must enter through the air cleaner.

Main Jet System — All fuel for part throttle op-
eration is supplied through the main jet orifice. Its
influence is greatest at speeds from 25 miles per hour
to maximum speeds.

When manifold depression drops, the power jet
system comes into operation to supply the additional
fuel for maximum power.

19

The main jet fuel passes through the main dis-
charge jet (1) and into the air stream through the
secondary venturi (2). The Main jet (3) is located
in the fuel bowl.

Compensating System — The compensating
system consists of the main discharge jet (1) and
the well vent (4). The flow of fuel from the main
jet (3) is controlled by the size of the well vent (4)
and the size of the main discharge jet (1). |

The proper seating of the main discharge jet and
of the well vent is insured by a tapered seat. No
gaskets are to be used.

Idling System — The idling system consists of
the idling jet (9) which measures the fuel and the
idling adjusting needle (10) which regulates the air.
The idling jet is calibrated in the side. - |
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The idling jet receives fuel from the main jet (3)
through the main discharge jet and channel A. The
fuel then goes through the small calibration in idle
jet (9) through the channel B and in channel C 1t
mixes with the air admitted through the idle adjust-
ing needle (10). The idling system functions only at
idling and speeds below 20 miles per hour. At these
speeds the throttle plate (12) i1s almost closed and
there is a very strong suction past the edge of the
throttle plate. The mixture of fuel and air from the
idling jet is discharged through the priming plug (11).
There is no gasket used under the idling jet.

Power and Accelerating System — This sys-
tem supplies the extra fuel required for maximum
power or acceleration. When the manifold vacuum
is low, as when the throttle is opened quickly, when

high engine speeds prevail, or when “lugging” with

wide open throttle but low engine speeds, the vacuum
piston assembly (6) drops in its cylinder. As i1t starts
its downward stroke, the check valve (14) closes
and fuel is forced through the power jet vdlve (7)
and passes through channels E and F to the power
and accelerating jet (5) through which 1t 1s meas-
ured into the air stream at a rate determined by the
size of the metering orifice.

-

Main Jet System

This extra flow of fuel continues only as long as
the manifold vacuum is low. As the vacuum increases,
the vacuum piston assembly is drawn upward 1n 1ts
cylinder, the power jet valve closes. shutting off this
extra fuel and the normal mixture proportions prevail.

20
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Idling Jet System

Vacuum By-Pass — With the use of the vacuum
operated power jet piston, the vacuum must neces-

~sarily by-pass through the governor and be taken

from a point below the governor valve.

A by-pass plug screw (13) i1s provided to carry
the vacuum past the carburetor and down into the
governor. It is essential that both the governor and
the flange gasket have openings to match with the
by-pass channel.

If no governor is used, the by-pass screw must be
removed and this hole left open. If this screw 1s
not removed, the power jet will hold open all the
time, with resultant lack of fuel economy.

Carburetor Adjustments — This carburetor
has been engineered to meet the requirements of this
vehicle and for this reason all adjustments affecting
the quality of the mixture, except idling, are fixed
adjustments. Carburetor jet sizes should not be
changed. ;

Idling Adjustment — Make the throttle adjust-
ment before attempting to adjust the idling. See the
section on carburetor controls.

After the engine is warm, the 1dling adjusting screw
is turned until the engine runs smoothly. Turn the
screw clockwise to richen the mixture and counter-
clockwise to lean it. Adjusting the idling speed does
not in any way affect the carburetor performance
at higher speeds.
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Throttle Adjustment —

1. Tighten the throttle wire lock nut behind the
instrument panel.

2. Push the throttle button flush with the dash
and see that there is sufficient clearance between the
throttle lever and the stop bracket to allow the throt-
tle plate to return to the idling position.

3. If this 1s not the case, loosen the set screw
holding the throttle wire and tighten when in correct
position.

NOTE — Make this adjustment before making
idling adjustment.

Choke Adjustment — It is essential that this
adjustment i1s maintained in order to obtain maximum
fuel economy.

Power Jet System

1. Tighten the choke wire lock nut behind the
instrument panel. Gt o

2. Loosen the set screw at the carburetor end of
the choke wire and push the choke button flush with
the instrument board.

3. See that the butterfly choke valve 1s fully opened
and tighten the set screw.

4. Tighten the outer wire clamp.

Pedal Controls — The accelerator pedal rod and
the carburetor control linkage must work freely with-
sut binding. Lubricate this linkage with engine oil
a2t the regular inspection periods.

21

FUEL LEVEL ADJUSTMENT

Fuel Level — Maintenance of the correct fuel level
in the bowl 1s very important in obtaining fuel econ-
omy. This level may be checked with a conventional
fuel level gauge or by removing upper cover assembly
and measuring the height of the float. The float arm
may be bent to obtain the proper adjustment. The

1llustration shows the method of checking the float

level and gives the necessary dimensions.

Inspection — The carburetor should be thorough-
ly cleaned every 20,000 miles or once a year. All
fuel passages should be blown out with compressed
air. When the carburetor is reassembled, all gaskets
should be new and the control rods must not bind.

A fine mesh type fuel screen is incorporated in the
filter head assembly at the fuel inlet to the car-
buretor. The gasoline enters the carburetor through
this mesh screen, fills the sump and 1s carried off to
the bowl.

The filter 1s easily cleaned. After the hex nut in
the filter head assembly has been removed, the screen
1s easily slipped off. The sump may be cleaned with
a clean cloth, but the fuel channel must be covered
to keep out dirt and water. The head assembly and
wire mesh may be washed in gasoline and then blown
off with compressed air. This filter must be cleaned
from time to time, depending on conditions of oper-
ation.

GOVERNOR —

The governor i1s the mechanical flyball type,
actuated by a gear drive through a pilot hole in the
camshaft side of the gear cover. The conventional
butterfly valve is located 1n the governor box between
the carburetor and the manifold, and 1t i1s controlled
by the flyball mechanism. :

When a governor 1s used, i1t 1s essential that the
vacuum which controls the power jet be drawn from
a point below the butterfly in the governor. This
explains the necessity of the vacuum by-pass and
the plug screw below the throttle plate in the carbu-
retor which has already been discussed.

The governor i1s set to limit the engine speed to
2300 R.P.M. and this setting should not be changed.
This engine develops its peak horsepower at this
speed and to over-run it results in a loss of power.
Do not remove the governor seal.



969B. 975, 975A — 6 x 6 — CARE AND OPERATION

0-20

pea] Yyoeo jo 9zIs d1iM pur JOJOO SMOYS WrIFeIp Julll M _.
s e h SIYILIYG AOVEOLS LIOA 9
e g ; INOY AEL
dINVING 1IN dWy OF > St 110A 21 e 0P e P S 5 : ; s T
| ) UOION ONDINVD 1999 V0 00 « . : e fw
INYH) 40 401 NO dl (6%l [} | b Vol
G 1HOI 104S 01 | A ik K + 7
| e _ 1 & G "
SR — - . i
QIHSI g ._ i RSN K _ o = ;
| _ v Ol _ | " _ X 438 Ol y : m ;
- . . . B o aTe" A e . 8T 0T TR 0 e 0 S | | :
BN TN 2 . g . 7408 =~ 1 B wawevecan
DNIQVIIHS WIIW . FLON 1Ny WOVIG Pl — i a3 Uve QINNIL 5
| | i o mﬂ.w w%wmwwwmmmm&m._.,,mg@ i X . | | dvdls aNnoYd m
_ _ QI 9y | (IR ERR et SRRt R NG Sl insaang ogsorn | I B _ NOULVIG HIM
_ | L ¥O¥18 Ol O 089N 1| Kk "y 00, STIYD ONILIVIS TV
1104 9-YOLYYINID e g 0L g _ 1 .ok ; ’
2495-XQ | ; V-BFCOLN SR e o Be— 9w 2
X TR S1I9V) 109INOD . Il TM0) O, I lle—yvo 2 3 O0& |
T, # _ TN v : GNOE Y- m._uMﬂm, N __r:.ﬂ.m&.q‘_ﬁo m.,u I} . ” | | | t.h...-.ﬁitiii R 1#. .*.
B . 4-8pE0/-N-MDOTE O e o = " B
YISNIAND) W10 | 4310819151 INOY 9 2 i frsm.aa 9] S | 4 B
311383114 OBSO-N 10D i * | 9-9pE6 N . | 4INVIEG ImuD gAv oL 1 |
| e __ _aH (WO 21w 1 OVET-N waveen L L | [GIQuABKEIN d b
NI L1i0G 431 INIOd b VIS 030 Ol 7 g e b
d3NVING -4 ILNGINISI - M X \/ § \ [ ety G G /B
| TRl v W) /7 » N oS | q.@qﬂ_ N =g "h | |
. - 00 e e HIMVINS = L0 A : d
OPOCYa dNYT o 5H0653YddNS : & | i oy LR AL < (OrIEIT NVl
NODNIHY AL 0 WHO-0000I. A u_ﬁm@_zagin_ dNY 0% f | AHOLMS ONDINVED !
_ 1P99-N NOUiou | w3t iy WINYIYD R NV0)  qavOr
gara s | Q fr l:.ﬂ_ﬁ- . s .J _?@m N xU44m Q: | ﬁ _ % o
(7 B S i .‘ AR G TR T g | R R & )
et N eawe T L S BT i NNl 43 _ao,_mmmﬂ s i /!1 ) aN3 o 3ovi “3um |l |
GAVIGHRY I Rl dotS3IMLHY o i HOLIMS 1HON do1s—+ = f] _ 4@ L S _ sy ke
| | oGN3 DN TdvL TWIM 434 MO113A ¥l i IR T HOLIMS 1NOYOVIG i |
3015 LI %@ SIHL 1DINNO) LON 10 AHIM1 dOIS ,113:“,1,;.},, e t | .
opetlia U™ ot ) WO e _
0 POVHGONGIM | T IV 4 B e N1155 MOTTIA m.: |
- 1ng 3415 1HDid RO \ | A ) .,W LHOT 1Y :F _ v
/Pﬂa GAY1aY3H AN AINO 1 L gadondy 0T .”_,,mu.:z_,,_a._u 4 im0t oniianey . MOTTIA SR Pl A ﬁf:l i |
. TWM!:]NTLMN:n i e .. 4Jthﬂl._::|. m.r._..u;_i_ m._n. :.L_n :.w ﬁ._ﬂﬂ@rﬁﬂw{ uﬂ.rn._ﬂ.t | SRERTEE : E Rt ¥ i
JJ__.. .ﬁﬂz_.vﬂ &u: &mIHQ 1 A e _.._,.1.!....,.1“._..-.| iz e M - e i e Sl e ¢ e A ) .l_r.r_._ i’ :____.n__ﬂ _,Er ........G....ru.._r...q;....._u _leﬂm.ﬁl._r_&hmwr.._iui. . g@ A 1A .‘.q " A/J/.mnw‘.z Ry : _. . . /4 - g !
| Jqﬂﬁ .:Mz Y_uqimm \\ : > R e et e o o} e el i e ek A ke it g B eanti Lol ._-T ..n.__.....;._.- ﬂ._f_ #1 -_-_.H_. ..Ifm.....__.u_l____.ﬂ T{ i__-:.._;..__..,__..h. M oa iy i ShE e " ./...r.._..l A . . Iu.#_gm | : -
f N3G #q&:._,qz\ ook T ey o et et -....Hh..iw#wri ,.::,.. hzwhudwihlhm..rh,u - e : b — ,: uh.,..- S ./ mhxﬂz TINVG SIHIM AI0IAD)D .
\ ol S 10 Gt o 4 MOT NS e Ay :ﬂ_: YOVIQ 2y _ e .14.1 1Y€ Jm,u S Gap W X-BPECN AL 1890 MVIQ By f_
\ WOV TVanIN L St ¢ = s TPy ﬂm,. el u.muﬂcm;awliiiﬂr A s zﬁaﬁa 2l R t5 0 NIV 1Y b R _
.___,m._. - e AR : g _.4,_ ﬁ *l : | : . : 2 .\%..Hi ...... i Iu*‘%mim L3
Y. ore S G R T (D o AL e |
_.,._ Emmmm%xaf AWML _ Ee:ﬁ. 3 maﬁm NI gaﬁ? Pl | .__n__. _H ~31HM WOV Pl ._
._.,;a., 1M1 dOIS | [
e .,.@ Tvi : 1 ap_qaaz_ nw ﬂ _
R S | i _ e WSS
1] pemsllpe\  coN3 oM av R %ﬁ o
m.ﬁﬂw,_:uﬂ_ﬂm_.mg _ - Q9 L JANKOD JON V.EE_ I5HR1 . | . R e i o s 1
% ﬂ _ M ey, o e B Eﬂn*.t ¥ 4.%?.@@&:
_ . NOL L WOV Ewa_u c:. _ .
ARROYD TVUNIVE ¥, 4 NOOH MOV NI IUD Ol w 11-98CE-N d3DNVO 1304/
CLINAUMNYL _.-—, Mw ANTEIVE INOUS HO4 YL INNY
i m.:.,m._.w N ' mﬁdﬁ.ﬁﬁt mhﬁﬁu}ﬁﬂ Gy _p._.\__,.rf...___aulu... cal = ~ -y i R SR R i - ¥ . . .. | !
_.-—ﬂ..g.,.. A 7 2 Gt / et .zuqﬁm z,i*;E_u. &_- g e e s e ,,..,....,,..;_.lt-.,n.n:f;i.t

L9y



DIAMOND T MOTOR CAR COMPANY

0-21

ELECTRICAL SYSTEM

The electrical system consists of a number of circuits feeding into or out of the battery. These are the
starting circuit, the=generating circuit, the ignition circuit and the lighting circuit. These circuits are illus-

trated in the diagrams following.

All wiring harness 1s fully protected with flexible conduit and all terminals are securely soldered. It is
important to remember that good electrical connections must be tight and clean.
Periodic inspection of the wiring system is recommended.
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STARTER MOTOR —

A 12-volt starting motor is used in this vehicle,
energized by two 6-volt batteries in a series parallel
circuit explained on the next page. The starter
i1s the direct drive type which engages with the fly-
wheel gear through the conventional bendix drive.

When the starting switch is closed and the start-
ing motor turns over, the Bendix gear rides out to the
end of the threaded bendix shaft and engages with
the flywheel. When the engine starts, its speed is
such as to overrun the starting motor through the fly-
wheel and pinion, and hence the bendix gear is wound
back on the bendix shaft and out of contact with the
fywheel. |

Tune Up Inspection — This inspection should
include a check of the brushes and commutator,
cleaning of the commutator if needed and a check of
the bearings for wear. ;

The three bearings are of absorbent bronze which
1s able to absorb up to 25 per cent of its own volume
m oil. The :‘int-:e-:rmec:ili?a‘fé‘E and drive end bearings
receive oil thru the flywheel housing and require no
external lubrication. The commutator end bearing
is provided with an oiler in the end cap and should
be given 3 to 5 drops of medium engine oil every
5000 miles. All bearings should be soaked in oil
after having been washed out and the commutator
end bearing should be packed with grease when re-

assembling. Do not over lubricate the bearings as
the excess o1l may deposit on the commutator and
brushes and shorten the life of the motor.

The starting circuit should be given a complete
voltage drop test to make sure there i1s no loss of
starting motor efficiency due to poor or corroded con-
nections. When making this test particular attention
should be given to the ground connection of battery
“A” The ground connection in the manual starting
switch 1s used only during charging and should be
checked as part of the charging circuit.

Starting Motor Trouble Analysis — If the

starting motor is sluggish it might be caused by the
battery, cables, terminals or connections. If the bat-
tery cables are corroded, they should be replaced.
Be sure that all connections are clean and tight.

If there i1s no external fault, remove the motor
cover band and check the brushes and commutator
bars. The brushes must make good contact and the
commutator bars should be clean. "

If the commutator bars are burned, it might be
an indication of an open circuited condition in the
armature coils.

Worn or dirty bushings or a bent armature shaft
might restrict starter speed sufficiently to prevent
good performance.

If the above are all in proper condition, it will

be necessary to remove the starting motor for detailed

examination by electrical specialists.
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Series-Parallel Circuit — Two switches are
used in this circuit, one a solenoid switch imounted
on the starting motor and the other a manually oper-
ated series parallel switch.

The sequence of operation during starting 1s as
follows: When the manual switch plunger 1s depressed
the contacts “C” and “D” are closed while contacts
“E” are opened. The closing of ccntacts “C" con-
nects the negative terminal of battery “A” to the
positive terminal of battery “B” thus connecting the
two batteries in series. With contacts “D” closed the
circuit is completed from battery “B” through the
solenoid switch windings to ground. This energizes
the solenoid and closes contacts “F’ which in turn
energizes the starting motor. The starting motor
torque is transmitted to the engine through a ccn-
ventional Bendix drive. Contacts “C” and “F” are
heavy duty contacts as they both carry all of the
starting current.

After the engine begins to operate and the manual

24
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starting switch is released the circuits are changed to
that required for generator operaticn. This change
over is accomplished as follows: Releasing the manual
switch opens contacts “C” and “D” and at the same
time closes contacts “E” and “G.” With contacts “D”
open the solenoid switch windings are no lenger
energized and spring action opens contacts “F~ which
disconnects the starting motor frem the battery. With
contacts “C” open the two batteries are no longer
connected in series. The closing of contacts “E" con-
nects the negative terminal of battery “B" to the
negative terminal of battery “A,” while with con-
tacts “G” closed the positive terminal of battery “B”
is grounded. Thus both batteries have their positive
terminal grounded and both have their negative termi-
nal connected to the generator. This parallel hook-up
is held as long as the starting switch is left in the
rest position. The lights and accessories are connected
to the batteries so that they are always cn a 6 volt
circuit.
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GENERATOR —

The generator is a gear driven, two pole, two brush
air cooled unit with clockwise rotation at the drive
end. The output is controlled by an externally
mounted current-voltage regulator. -

Cooling — Cooling is provided by means of the
suction fan mounted on the commutator end of the
armature shaft. Air is drawn thru the holes in the
under side of the frame over the armature and field
windings and out through the holes in the commutator
end plate.

Bearings & Lubrication — The armature is
mounted on ball bearings at both ends. These bear-
ings are packed 14 full with a heat resisting grease at
assembly. Additional lubrication should be provided
every 5,000 miles by adding a few drops of medium
engine oil to the hinged top oilers located over both
bearings.

Brushes—The two brushes are mounted on re-
action type brush holders riveted to the commuta-
tor end plate. These brushes are fitted to have 100%
of the brush surface contacting on the commutator.
When new brushes are installed it may be necessary
to sand the brushes to obtain this fit. This can be
done by cutting a strip of 00 or 000 sandpaper the
exact width of the commutator. and wrapping it
“tightly around the commutator with the sanded side
toward the brushes. The armature is then turned im
the direction of its driven rotation until the brushes
are properly seated. Do not sand excessively as 1t
merely shortens brush life. After sanding blow the
sand and carbon dust out of the generator. Before
testing the generator should be operated under load
for a short time to obtain the 1009% brush contact.

Brush spring tension can be checked by hooking
a spring scale in the hole in the turned up lip of the
brush arm and taking the reading just as the arm
leaves the brush. The pull of the spring scale should
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be at right angles to the line of force exerted by the
brush spring. This tension should be from 64 to 68
ounces.

Inspection and Tune Up — Should trouble be
encountered in the charging circuit the wiring be-
tween the generator and regulator and between the
regulator and the batteries should be checked for
loose and high resistance connections. Both battery
ground connections should be checked to be sure

‘they are clean and tight and that the contacts in the
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starting switch are working properly. The battery
terminals should be cleaned and tightened.

The brushes should be inspected to see that they
slide freely in the holders and that they are not
worn out. If new brushes are needed they should
be replaced as outlined above. If the commutator
is worn or discolored it can be cleaned by holding
a piece of 00 sandpaper against it while turning the
armature slowly. If the ccmmutator is worn or rough
the armature should be removed and the commutator
turned down. After turning the commutator under
cut the mica to a depth of 1/32 inch. This cut
should be clean and square.

Polarizing the Generator—It sometimes
happens that the generator polarity is reversed after
reconnecting the regulator. This will cause the cut-
out relay points to burn and vibrate.

It is recommended that a jumper lead be held
momentarily between the generator and battery ter-
minals of the regulator, after the generator circuit
has been connected. A momentary surge of battery
current is sufficient to cause proper polarization.

Current Voltage Regulator — This regulator
has three units each performing a distinct and inde-
pendent function: 1st, the circuit breaker to close
and open the circuit between the generator and bat-
tery: 2nd, the current limiting regulator to control
the maximum output of the generator and 3rd, the
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voltage regulator to hold the system voltage constant
within close limits under operating conditions of
the system’s capacity.

Circuit Breaker — The function of this unit is

to automatically open and close the circuit between
the generator and the storage battery.

It consists of an electromagnet and a set of con-
tacts. The electromagnet has two windings; one,
the shunt coil connected across the generator like
a voltmeter, and the other a series coil connected in
series with the generator output like an ammeter.
These two windings are both wound in the same di-
rection. The contacts consist of one movable con-
tact mounted on an armature operated by the electro-
magnet, while the other i1s a stationary contact. These
contacts are held open by an armature spring.

When the generator i1s charging the battery the
current i1s flowing through both windings in the same
direction. When the current flows from the battery
to the generator, the current is flowing through the
shunt coil in one direction and through the series
coil in the opposite direction.

When the generator i1s not running, the contacts
are open. When the generator is started, the voltage
builds up at the generator terminal and in the shunt
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coil, and as soon as it reaches the value for which
the circuit breaker is calibrated, there 1s sufficient
magnetism created by the shunt coil to pull down the
armature, closing the contacts, which automatically
connects the generator to the battery. With the con-
tact points thus closed, the current in the series coil
is flowing from the generator to the battery in the
same direction as the current in the shunt coil, so .
that the pull on the armature 1s increased by magnet-
ism of the series coil.

When the engine is stopped and the generator
loses speed, the voltage falls, and as soon as the
generator voltage drops below the battery terminal
voltage, the current flows from the battery to the
generator, reversing the direction of current in the
series coil so that the magnetism created by the series
coil opposes and reduces the magnetism created by
the shunt coil. This results in a reduction of pull
on the armature to the point where the spring opens

the contact, disconnecting the generator from the
battery.

Current Limiting Regulator—The current
limiting regulator is an electromagnet with two wind-
ings. The main winding consists of heavy wire and
1s conniected in series with the generator “A” terminal
and the series winding of the circuit breaker.
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In operauon when the generator output reaches

its predetermined maximum, the regulator points are
opened, inserting resistance in the field circuit and
reducing the ampere output of the generator. Immedi-
ately upon the dropping of the output the points
close, shorting out the resistance and the output
rises completing one cycle of operation.

The second winding i1s connected in series with
the generator field circuit and i1s connected so that the
rise and fall of the field current accelerates the action
of the current regulator armature. This causes the
above cycles to occur at sufficiently high frequencies
to limit the output to a minimum fluctuation.

Voltage Regulator—The electromagnet of the
voltage regulator unit has a single winding which is
shunt connected across the battery charging circuit.
This connection 1s made at the circuit breaker in
order that the battery rather than generator voltage
will control i1ts operation. When the voltage rises to
a predetermined value, this winding 1s energized
sufficiently to cause the voltage regulator contact
points to open, thus cutting in a resistance in the

-

generator field circuit reducing the generator output.
This reduction in output lowers the voltage of the
charging circuit and the points close shorting out the
resistance, and the voltage rises again thus complet-
ing one cycle of operation. These cycles occur at
frequencies high enough to maintain the system vol-
tage constant within close limits and will continue
as long as the voltage of the circuit i1s high enough
to keep the voltage regulator unit in operation. With
the addition of a current load great enough to lower
the battery voltage below the operating voltage of
the unit the points will remain closed and the genera-
tor will maintain its maximum charging rate. The
voltage regulator 1s compensated for temperature
variations through the use of a nickel-iron magnetic
by-pass whereby a higher voltage is required to vi-
brate the contact points under cold operating condi-
tions than is required under hot operating conditions.
This 1s necessary as it requires a higher voltage to
charge a battery when it is cold than when 1t is hot.

Checking the Regulator — The regulator is a

delicate bit of electrical equipment which requires
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Checking the Regulator (continued)

special tools and instruments to make accurate tests
and adjustments. Have this unit serviced on a prop-
erly equipped test bench.

However, before having this unit serviced it would
be a good plan to check as follows:

1. Check wiring in the regulator hook up.

2. Be sure all electrical connections are clean and
tight. |

3. Generator performance without the regulator
in the circuit must be according to specifications.

4. The regulator installed at the factory is designed
to work with the generator used in this vehicle. If
any replacements have been mage be sure that
the regulator and generator function satisfactorily to
together. |

IGNITION SYSTEM —

The ignition system is made up of the distributor,
coil, condenser, and spark plugs. The functicn of
the system 1is to deliver a hot spark to each cylinder
at the proper instant and in the proper sequence

to develop a maximum of power from the ignition
of the fuel

DISTRIBUTOR — b,

Tune-Up Inspection — The tune-up inspection
of the distributor should include the removal and
cleaning of the inside of the distributor cap, removal
of the rotor, inspection of the breaker points with
refacing and respacing if necessary, a check of the
automatic governor to see that it 1s working freely, a

test of the condenser, lubrication and finally a check
and resetting if necessary of the timing of the dis-
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tributor to the engine. At the same time wlere proper
equipment is available the ignition coil performance
should be checked.

Breaker points that show a grayish color and
possibly are only slightly rough’with no pit or crater
showing and which have within .002” proper maxi-
mum gap need not be touched for refacing or adjust-
ment. However, if the breaker points must be re-
adjusted: they should always first be refaced so as

CONDENSER

FELT WICK

BREAKER ARM

BEEF?KEE AN PIVOT PIN
(.l/)

to have a smooth, flat contact with each other. Also
be sure they are properly aligned so as to have full

- face contact.

The governor can be checked for working free by
turning the breaker cam in the direction of rotation
as far as it will go and releasing. When released it
should immediately return to its original position
with no drag or hesitancy.

A test of the condenser should include both ca-
pacity and leakage. This can only be done with
proper test equipment.

Lubrication — The drive shaft is mounted in ab-
sorbent bronze bearings located in the shank of the
distributor housmg Every 2,000 miles a few drops
of medium engine oil should be added to the oiler
on the outside of the distributor base. Twice a year
the breaker cam should be given a light wipe of
grease and one drop only of light o1l should be put
on the breaker arm pivot pin. At this 'time the hole
in the top of the breaker cam should be given a few
drops of light oil. When the complete inspection is
made the bearings in the distributor should be thor-
oughly cleaned, then lubricated before assembling the
drive shaft in the housing.

Spark Plugs—If they are to give satisfactory
performance, the spark plug gaps must be maintained
close to .027”. If the gap is set too close, the engine
will not idle evenly and if it 1s set too wide, the
engine will miss.

It is recommended that the gaps be checked and
reset every 1,000 miles, as the points burn and sepa-
rate in normal service. At this time also clean the
plugs and examine them for cracks in the porcelain
or other defects.

A spark plug will not normally give satisfactory
performance after 10.000 miles of service and it is
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recommended that the plugs be changed every 10,000
miles.

If the engine misses or “pings’ on the pull, it
may be an indication that the spark plug gaps are be-
coming too wide. Always check the plugs first, when
this svmptom is noticed.
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STORAGE BATTERY —

The storage battery equipment consists of two
six volt units, Exide type XH-194, connected 1n
series for a 12 wvolt starting circuit. For charging,
lights, 1gnition, etc. the two batteries are connected
in parallel for a 6 volt potential. A series parallel

It 1s of utmost importance that spark plugs be switch is standard equipment on each vehicle.
4
3 NS BSES
O ) coiL -
~ \ ‘ IGNITION *

' | /Q_IJ TRIBUTOR :]___@

® :

# SWITCH |

OHORONONONO

SPARK PLUES
FIRING ORDER /-5-3-6-2-4

:

screwed in sufficiently to give gasket a tight “bite” so
as to give maximum heat transfer to cylinder head.

The wiring circuit for the ignition system 1is 1llus-
trated here. It will be noticed that this 1s a 6-volt
system and that the two batteries are used only in
series for the starting circuit.

Checking Ignition Timing-—-Before checking
the timing the distributor must be given a thorough
check. (See under Distributor.)

Using a conventional test lamp, proceed as follows:

1. There is a timing hole located on the front
face of the bell housing, slightly above center and
directly behind the fuel pump on the left side of the
engine. Crank the engine slowly until the mark on
the filywheel 1s lined up with the center of the timing
hole. It will be necessary to use a mirror between
the fuel pump and the bell housing to see this mark.

2. Loosen clamp bolt in distributor arm and re-
move distributor cap.

3. Connect a conventional test lamp i1n series with
the primary circuit.

4. Retard spark and turn on ignition switch. Lamp
will light when contacts are closed and will not light
when they are open.

5. Back off distributor slcwly (Turn counter-clock-
wise) stopping the instant the light goes out and

IGNITION C/RCUIT

Sl

Adding Water — The water level in the battery
should be checked once each week. Water should
be added before the level lowers to the top of the
separators. Distilled or drinking water should always
be used.
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When adding water, add a sufficient amount to
come to about 34" above the tops of the separators.

clamp assembly in position. Disconnect lamp and
replace cap.

29



969B, 975, 975A - 6x6

0-28

that is, to the bottom of the cover well. These bat-
teries have No-Over-Flo covers and vent plugs which
act to limit the amount of water added. (See illus-
tration). Excess water added rises in the filling tube
or well only. Do not remove or injure the lead ring.
Take care when adding water with a syringe not to
push the lead ring off its seat.

Lead ring tited Lead ring

hor:zont al

‘GJS I

Vent hale \1' escaping

Lead ring closes vent hole, Replacing vent plug tilts

Trapped air limits. addition
of water to bottom of Afll-
ing tube.

ring and opens vent hole.
for normal passing of charg-

ing gas.

It is desirable to keep a log on the water added
to the batteries, recording the date and amount
added. Two batteries of the same serviceable con-
dition should require about the same amount of
water when connected in parallel. If this 1s not
the case check to see that electrical connections are
clean and tight

Hydrometer Readings — By means of hy-
drometer readings it is possible to determine if the
batteries are fully charged, or the amount that they
are discharged. When the specific gravity i1s high
or strong, the hydrometer will not sink as far into
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the liquid (electrolyte) as when the specific gravity
is low or weak. _ T

To take a hydrometer reading, insert the nozzle
of the hydrometer syringe in the electrolyte, squeeze
the bulb and slowly release it, drawing up enough
electrolyte to float the hydrometer freely. Holding
the syringe vertically, the reading on the stem of the
hydrometer at the surface of the. electrolyte is the
specific gravity of the electrolyte. Then return the
electrolyte to the same cell.

The specific gravity for full charge should be 1.270
to 1.285. Readings above 1.225 are alright but when-
ever a reading is lower than that, the battery must
be removed for a bench charge.

Specific gravity readings must be corrected for
the temperature of the electrolyte in the battery at
the time of testing. If such correction is not made
the specific gravity reading is misleading as a measure
of the condition of charge of the battery. The cor-
rection per 10° F. of temperature variation is approxi-
mately .004 in specific gravity. The following table
indicates the correction that must be made for various

temperatures:

Temperature of

Electrolyte Specifie Gravity Correction

110F Add 12 points to hydrometer reading
100F Add 8 points to hydrometer reading
90F Add 4 points to hydrometer reading
80F No correction required.
70F  Subtract 5 points from hydrometer reading
60F Subtract 8 points from hydrometer reading
50F  Subtract 12 points from hydrometer reading
40F  Subtract 16 points from hydrometer reading
30F Subtract 20 points from hydrometer reading
20F  Subtract 24 points from hydrometer reading
10F  Subtract 28 points from hydrometer reading
OF  Subtract 32 points from hydrometer reading
~10F  Subtract 36 points from hydrometer reading
~20F  Subtract 40 points from hydrometer reading

Do not take hydrometer readings immediately
after adding water. Allow a day or so for the water
to mix with the electrolyte, otherwise the reading 1s
false. If the battery is on charge and gassing, the
water will be mixed within an hour.

Do not use the same cell each time to take the
gravity readings. Change around to the various cells.
This recommendation is made to avoid lowering the
gravity of one cell due to possible loss of a small
amount of electrolyte in taking gravity readings.
Using all cells spreads the possible loss over all cells
rather than have the loss taken by one cell.

Y reezing — The freezing point of the battery elec-

trolyte varies with its specific gravity as shown 1n

the table which follows: ;

Specific Gravity Freezing Point
B 5 R e R e S S —-85° F
 He ) G R s N PR R —-62° F
Bt LR RN S e I IR R o -35°F
A0 s ey s s —-16° F
C A RO S e RS T S e S o — 4°F
F RO e e 4 S°F
B L AR LTk Tl ig e s R S 4-13° F
AR, e e s +19° F
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From this table it is easily seen that there is little
danger of freezing in a temperate climate zone
except with a completely discharged battery. If
water is added to a battery in freezing temperatures
and the battery let stand in the cold and not charged
or used, the water will remain on top of the electro-
lyte and possibly freeze. -

Corrosion — If any corrosion takes place, 1t must
be scraped or brushed off. The battery should then
be washed with or immersed in a baking soda solu=
tion. (Proportions— one pound of soda to a gallon
of water). Be sure that the vent plugs are tight in
place. After the acid has been neutralized, rinse,
dry and cover with a light film of petrolatum or
vaseline. |

Lead does not corrode. Lead plated parts on which
the lead plating is worn or scraped off should be
replaced. |

The acid in the electrolyte does not evaporate.
It must be neutralized as outlined above. Avoid
getting the baking soda solution inside the cell.

Care of Inactive Batteries —

1. A battery standing idle is subject to gradual
self discharge. The rate of discharge varies with the
temperature, time since charged, etc. Under average
conditions a fully charged battery standing idle for
30 days will at the end of that time test approximately
1.230 specific gravity at 80° F.

2. If the battery is permitted to stand without
charging for extended periods severe damage occurs.

3. Avoid damage to the battery. It should be given
a bench charge at regular 30-day intervals. Each time
the battery is recharged, it should be brought to a full
charge.

Ca{utions—When working around the batteries,
remember that all exposed metal parts are “alive”
and that no metal tool or wire should be laid across
the terminals as a spark or short circuit will result.

Sparks, lighted matches and exposed flames should
be avoided near the batteries, gasoline tanks and fuel
line. When necessary to tighten or loosen the clamped
connections at the battery terminals, use a wrench
of the proper size. Care must be taken that the
wrench does not come in contact with any of the
other metal parts of the truck or metal parts of the
battery. When removing terminals, remove grounded
or positive terminal first and when replacing termi-
nals, replace grounded terminal last. This reduces
possibility of accidental sparks.

Avoid pulling down so tight on the holddowns that
the container becomes distorted. Make a snug fit—
not necessarily the tightest fit.

L -

LIGHTING SYSTEM —

The lighting system includes the main, dimmer,
stoplight and dashlight switches, the headlights, black-
out lights, stop lights, taillight, instrument lights, the
coupling socket, circuit breakers, beam indicator and
tell tale light.

Switches — The main light switch is mounted
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in the center of the dash and controls the service
lights as well as the blackout lights. When the button

is pushed flush against the dash all the lights are off.

When it is pulled out against the stop button, the
blackout head lamps, blackout tail lamps, and black-

S—Service Stop Lights
BS—Blackout Stop Light
HT-—Head and Tail Lights

SS—Stop Light Switch
TT—Trailer Tail Light
SW-—Feed to Stop Light Switch
BHT—Blackout Head and B-—Battery

Tail Lights A—Auxiliary Feed
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