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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistake or if you know of a way to improve the procedures, please let
us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank Forms), or DA Form 2028-
2 located in the back of this manual direct to: Commander, U.S. Army Troop Support Command, ATTN: AMSTR-MCTS,
4300 Goodfellow Boulevard, St. Louis, MO 63120-1798. A reply will be furnished directly to you.

REPORTING EQUIPMENT IMPROVEMENTS (EIR's)

If the Fire Fighting Truck needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell
us what you do not like about your equipment. Let us know why you do not like the design or performance. Put it on an
SF 368 (Quality Deficiency Report). Mail it to us at: U.S. Army Troop Support Command, ATTN: AMSTR-QX, 4300
Goodfellow Blvd., St. Louis, MO 63120-1798. We will send you a reply.
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CHAPTER 1. INTRODUCTION
Section |. General
1. PURPOSE
A. This manual contains instructions for the operation and maintenance of fire fighting, mini-pumper model
AWW1037 through 1043 equipped with 250 GPM pump. Manufactured by Almont Welding Works, Inc. 4091
Van Dyke, Almont, Michigan 48003. Vendor code.

B. Apparatus components are described in this manual. Additional maintenance information referenced below must
be used in conjunction with this publication.

1. International service manual and parts manual
2. Hale fire pump manual CBP-4
2. ENGINE OPERATING PRECAUTIONS
A. Internal combustion gases are poisonous.
B. Visual inspection of exhaust systems for possible gas leaks should be performed at least once monthly.
WARNING
Engine must not be operated within a completely enclosed area unless adequate means of extracting
exhaust fumes have been provided such as forced -air ducts, or a gas-tight muffler tail pipe extension
discharging into exhaust ducts or directly out-of-doors.
Section Il. DESCRIPTION AND DATA
1. DESCRIPTION
A. Almont Welding Works, Inc. model AWW 1037 through 1048 is a commercial type 4 x 4 International cab and

chassis powered by a 400 cubic inch V8 gasoline engine. The fire truck is equipped with a PTO driven 250 GPM
booster pump, 300 gallon booster tank and 30 gallon foam tank.
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B. The fire truck is capable of satisfactory performance in any ambient temperature from 125° F to -20° F. The
truck will deliver the following rated pumping capacities at any elevation from sea level to 3,000 feet at the above
stated temperatures:

GALLONS PRESSURE
PER MINUTE P.S.I
250 150
175 200
125 250
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A. Fire Truck

National Stock Number
Serial Number Range
Registration Number
Manufacturer

Model

Contract Number
Truck Length

Truck Width

Truck Height
Capacity or Payload
Shipping Weight
Cube

B. Chassis
Manufacturer
Model
Wheel Base

C. Engine
Manufacturer

Model
Fuel

D. Water Pump (Fire Fighting)

Manufacturer
Model
Capacity

2.

COMPILED DATA

4210-01-026-2567
1037 - 1047
CH9911 - CH9922

TM 5-4210-230-14&P-1

Almont Welding Works, Inc.

AWW1037 - 1047
DAAJ09-80-C-5156
245"

92"

108"

17,000 Ibs.

13,460 Ibs.

1614 cubic feet

International
1824S
140"

International
404 - V8
Gasoline

Hale Fire Pump Co.

CBP-4

250 GPM @ 150 PSI
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E. Capacities

Water Tank

Foam Tank

Fuel Tank

Cooling System
Crankcase

Pump Gear Case
Pump Priming Tank
Tire Pressure

Complied Data (cont)

1-4
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300 gallons
30 gallons
37 gallons
23 quarts

8 quarts

1 quarts

1 gallon
N/A
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CHAPTER 2. CONTROLS AND INSTRUMENTS
Section 1
Pump and Accessory Controls

1. General

This section identifies and describes the function of controls and indicators used in operating this fire fighting
equipment.

A.

B.

C.

Note

All control valves are, pull to open and push close, and are located at the operator's pump control panel.

Control Valves

#1 crosslay. (20| _Fig. 3) used to control #1 - 1 1/2" crosslay discharge.
#2 crosslay. (21,_Fig. 3) used to control #2 - 1 1/2" crosslay discharge.

Pressure relief valve. (22[ Fig. 3) used to control pump pressure by turning handle CW to increase CCW to
decrease. The relief valve is used in conjunction with engine throttle control (16 Fig. 3).

Water to proportioner valve. (28, Fig.3) used in conjunction with the foam to proportioner (37[Fig. 3) to control
water supply to foam proportioner.

Tank to pump valve. (24, Fig. 3) used to open or close tank to pump line.

Tank fill valve. (29, Fig. 3) use to fill 300 gallon tank.

Hose reel valve. (26. Fig. 3) used to control water discharge to hose reel.

Aucxiliary suction valve. (27, Fig. 3) used to control auxiliary suction at rear of truck.

#1 discharge valve. (2B. Fig.|3) used to control 2 1/2" #1 discharge (29[ Fig. 3).
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Suction manifold valve. (31,[Fig. 3) used to control 2 1/2" suction manifold (30[Fig. 3).
Pump primer. (32, m used to control primer to draft water.

#1 discharge drain. (33,[Fig. 3) used to drain #1 discharge manifold.

Engine cooler. (34,[Fig. 3) used to supply water to engine heat exchanger, CCW to open.
Proportioner control. (36,[Fig. 3) used to meter the amount of foam to enter water supply.
Pump flush valve. (35,[Fig. 3) used to flush foam from pump.

Foam to proportioner valve. (37,[Fig. 3) used to control foam supply to proportioner.

Pump drain. (38, [Fig. 3)used to drain water from pump.

3. Gauges and Meters

A.

B.

C.

Oil pressure gauge. The oil pressure gauge (18,[Fig. 3), located on the left side operator's pump control panel, is
a dial-type gauge graduated from 0 to 80 pounds per square inch that indicates the engine oil pressure.

Tachometer. The tachometer (15,[Fig._3), located on the left side operator's pump control panel, is a dial type
gauge graduated from O to 6. Each graduation indicates 1000 revolutions per minute. The tachometer
measures the revolutions per minute of the fire truck engine.

Water temperature gauge. The water temperature gauge (19,[Fig. 3), located on the left side operator's pump
control panel, is a dial-type graduated from 600F to 2400F that indicates the engine water temperature.

Master pump discharge pressure gauge. The pump discharge pressure gauge (1,[Fig. 3)| located on the left side

operator's pump control panel, is a dial-type gauge graduated from O to 600 pounds per square inch of pressure
and 0 to 30 inches of mercury. It indicates the maximum discharge pump pressure.
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E. Vacuum gauge. The vacuum gauge (9] Fig. 3), located on the left side operator's pump control panel, is a dial-
type graduated from O to 600 scale indicates the amount of pressure in the intake side of the pump, the 0 to 30
scale indicates the vacuum developed in the intake side of the pump.

F. Discharge gauges. (2,3,4[Fig. 3), #2, Monitors #1 2 1/2" discharge, #3 monitors #1 1 1/2" crosslay discharge, #4
monitors™#2 1 1/2" crosslay discharge.

Section 2. DRIVER's OPERATING CONTROLS
1. VEHICLE CONTROLS

For detailed information on all controls necessary for operation of the fire truck chassis and engine, refer to the
International service and parts manual included with each vehicle.

2. PUMP ENGAGE CONTROL
The road-to-pump shift control is located on the cab floor. To operates (1) engage service brakes; (2) engage the
truck transmission in drive; (3) to engage the power take-off, pull the pump shift control up; (4) for stationary

pumping, put the truck transmission back to neutral position-and engage parking brake; (5) for pump & roll, leave the
truck transmission engaged in 1st gear or 2nd gear.

2-3



CHAPTER 3.
SERVICE ON RECEIPT OF EQUIPMENT

1. UNLOADING EQUIPMENT

A. The type of shipping method will determine the unloading procedure.

B. To unload the fire truck under its own power:

1.

2.

3.

4.

5.

6.

7.

Remove all block, bracing, and tiedown hooks.

Check engine oil level and pump gear case olil level.

Check engine cooling system for proper coolant and antifreeze.
Connect battery cables.

Check brake fluid level.

Start the engine.

Drive fire truck from rail, car, or truck trailer.

2. INSPECTING FOR IN-SHIPMENT DAMAGE

TM 5-4210-230-14&P-1

A. Make a complete visual inspection of the fire truck particular attention should be given to any missing items or
items damaged during shipment.

B. Inspect all controls, and handles for missing parts or damage, inspect all hose connections for leaks.

3. PREPARATION FOR USE

A. The fire truck is shipped from the factory fully serviced and ready for operation.

B. When fire fighting equipment is furnished, it should be unpacked, inspected, and installed in the proper locations
on the mounting devices to the fire truck.
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CHAPTER 4. OPERATING INSTRUCTIONS
Section 1. Preliminary Procedures

1. GENERAL

The following instructions are for the personnel responsible for the operation of the fire truck.

The operator should know how to perform every operation of which the fire truck is capable. This chapter
provides instructions for starting and stopping the fire truck, and how to operate the controls to perform basic
functions for which the fire truck was designed.

2. STARTING THE ENGINE

o 0O

m

Set the parking brake control.

Place the transmission gear shifting lever into NEUTRAL.

Select either battery #1 or #2 by turning the battery selector switch located below drivers seat to ON position.
Turn the starter switch key clockwise to engage starter.

Pull out the throttle control or depress the accelerator sufficiently to “"crack” the throttle. The engine will then run
at "fast idle” speed. The throttle control should be gradually pushed in until the proper idle speed is obtained.

3. ENGINE SHUTDOWN

Place transmission shifting lever in NEUTRAL.
Set parking brake control.

Turn the ignition key switch off.

Turn battery selector switch to OFF position.

CAUTION

Never turn battery selector switch to off before engine has stopped. Serious damage could occur to
alternator or voltage regulator.
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Section lIl. OPERATING PROCEDURES

1. OPERATING DETAILS

A. Priming Water Pump.

1.

2.

10.

11.

Start the engine. Refer to Section 1.

Engage the service brake.

Refer to section 2 driver's operating controls section 2 pump shift control.
Set emergency brake.

Leave cab and proceed to pump instrument panel at left side of truck.
Close all drains, and discharge lines.

When priming from open water, remove suction cap from left side or rear of truck and attach one end of the
hose to the pump suction arm. Place the suction strainer on the other end of the hose and place in water.

NOTE

Connection must be air tight.

Before operating from a suction lift, see that the strainer at the lower end of the suction hose is at least two
feet below the water surface to avoid drawing air. The strainer should not rest on the bottom to prevent
pumping sand and foreign matter.

WARNING

Excessive sand and foreign matter in water pump will eventually decrease pump efficiency.
Prime the pump by activating the primer control (5,[Fig. 3) at this time a vacuum reading will show on
vacuum gauge, the pump is primed when water is expelled to the ground under the pump and a pressure
reading shows on pressure gauge. When the pump is primed, release the primer control.

If priming from the water tank, open the tank to pump valve (7, When priming from the water tank,
the primer control need not be used.

When priming from a hydrant through either the suction line or the auxiliary suction line, the primer control
need not be used.
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B. Filling the 300 gallon booster Water tank once pump is primed:
1. Close the water tank, drain valve (11[Fig. 3)
2. Close the tank-to-pump valve (7] fig. 3)
3. Open the tank fill valve (22[Fig. 3).
4. Fill the tank slowly. When the tank is full, close the tank fill valve (22 Fig. 3)
C. Filling the 30 gallon foam tank:
1. Close the foam tank drain valve (12[Fig. 3)
2. Close the foam to proportioner valve (6,Fig. 3)
3. Open the foam tank cover lid (3,[Fig. 1D)
4. Open the foam container and fill with required foam.
2. PUMPING DETAILS
A. Pumping water from 300 gallon water tank through the hose reel.
1. Start engine (refer to section 1).
2. Prime the water pump (refer to para 1)
3. Open the water tank-to-pump valve (24[Fig. 3)
4. Unwind the hose from the hose reel as needed (8[ Fig. 2)
5. Open the hose reel valve (26, Fig. #).

6. Increase engine speed using the throttle (16, Fig. 3) until the desired pump pressure is shown on the master
pump pressure gauge (3[Fig. 3).

B. Pumping water from hydrant
1. Start engine (refer to section 1.)

2. Use either 2 1/2" hard suction hose or a 2 1/2" soft suction hose when supplying water to the fire truck.
Connect hose and make sure connections are tight.
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Prime the water pump (refer to para. 1)
Connect the discharge hose to the required discharge outlet, and open corresponding discharge valve.

Increase engine speed using the throttle (16,_Fig. 3) until the desired pump pressure is shown on the master
pump pressure gauge (1_Fig. 3).

NOTE

If the master pump gauge (1, [Fig. 3) registers vacuum before the desired pressure is reached, it is draining
more water than the hydrant can supply. Close the nozzle or use a smaller tip to obtain more pressure.

CAUTION

When pumping from a hydrant, the Master pump gauge must register 5 PSI or serious damage may occur
in the water pump.

Pumping water from an open body of water.

1.

2.

Start engine (refer to section 1).

Use 2 1/2" suction line to supply water to the fire truck, connect hose and make sure connections are tight.
Before operating from a suction lift, see that the strainer at the lower end of the suction hose is at least two
feet below the water surface. To avoid draining air, the strainer should not rest on the bottom to prevent

pumping sand and foreign matter.

WARNING

Excessive sand and foreign matter in water pump will eventually effect pump efficiency.

4.

5.

Prime the water pump (refer to para 1).
Connect the discharge hose to the required discharge outlet, and open corresponding discharge valve.

Increase engine speed using the throttle (16,_Fig. 3) until the desired pump pressure is shown on the master
pump pressure gauge (1| Fig. 3).
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WARNING

If the master pump gauge (1, Eig. 3)Ishows an excessive vacuum stop pumping and check suction strainer
for leaves, dirt, and other foreign material.

D. Pumping foam using water from booster tank.

1.

2.

8.

9.

Start engine (refer to section 1).
Prime pump (refer to para 1).

Connect the discharge hose and nozzle to the required discharge outlet, and open corresponding discharge
valve, or 1 1/2" crosslay.

Open the water tank-to-pump valve (24[Fig. 3).
Open the water-to-proportioner valve (23 fig. 3.
Set the foam metering valve (36 Fig. 3) (if not already pre-set) at appropriate setting based on type of
extinguishing agent use. (see selection chart for correct setting based on use of double strength (3%) and

regular strength (6%) foam liquids).

the foam metering valve (if not already pre-set) at appropriate setting based on type of extinguishing agent
used.

Increase engine speed as required using throttle (16[_Eig. 3) on operator's control panel.

Open foam-to-proportioner valve on operator's control panel (37[Eig. 3).

10. Open nozzle on end of discharge line and operate.

11. After use, flush the system with fresh water.

E. Pumping foam from an open body of water.

1.

2.

Start the engine.
Connect the 2 1/2" hard suction hose to the pump panel or rear pump suction arm.

Connect the discharge hose and nozzle to the required outlet, and open corresponding discharge valve, or
use booster hose.
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9.
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Prime pump.
Close the water tank-to-pump valve on operator's control panel (24[ Fig. 3).
Open the water-to proportioner valve on operator's control panel (23[Fig. 3).

Set the foam metering valve (if not already pre-set) at appropriate setting based on type of extinguishing

agent used (36[Fig. 3).

Increase engine speed as required using throttle on operator's control panel (16{ Fig. 3)

Open foam-to-proportioner valve (37 Fig. 3)

10. Open nozzle on end of discharge line and operate.

11 DRAINING AND FLUSHING DETAILS

1.

2.

Draining and flushing the 30 gallon foam concentrate tank.

Close the foam-to-proportioner (37[_Fig. 3)

With a hose, run a sufficient amount of water through the tank to flush the remaining foam concentrate from
the tank.

Close the foam tank drain valve (12[Fig. 3).

WARNING

After each operation of the system refill foam tank. It is highly desirable to keep the liquid level of the tank
at the top of the tank. Experience has shown that the possibility of foam contamination may occur in the
vapor space above the liquid level.

B. Draining the 300 gallon water tank and flushing the discharge line system.

1.

Open the drain valve (11._Fig. B) located below the vehicle left running board to drain the 300 gallon water
tank.
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2. After draining, flush the tank with clean water.

3. Close the drain valve and fill the tank with clean water.
4. Open all the discharge lines.

5. Open the pump master drain (8 Fig. 3).

6. Run the pump until water is clear and free of foam.

7. Close all valves.

8. Refill water tank.

4. OPERATION IN COLD WEATHER

A.

B.

General. The fire truck is not designed to operate in extreme cold. When operating the fire truck in
temperatures below 32 care must be taken in draining the fire pump and piping. Do not allow water to spray over
the body of the truck or the compartment. Doors will freeze shut.

Chassis cold weather operation. Refer to International operator's manual for cold weather operation.

5. OPERATION IN EXTREME HEAT

A.

B.

C.

General. When operating in extreme heat, particular attention must be paid to the lubrication and cooling
systems. Protect the fire truck from the direct rays of the sun as much as possible. The water pump must be
properly lubricated.

Chassis lubrication. Refer to International operator manual for proper lubrication.

Pump with engine hood closed for best cooling.

6. OPERATION IN SANDY OR DUSTY AREAS

Lubrication. Keep all lubrication points clean and well lubricated. Lubricate sparingly but more frequently than under
normal conditions. Wipe fittings thoroughly before applying grease. Clean all oily or greasy surfaces, paying
particular attention to the pump gear case breather. Service the chassis air cleaner, breather and oil filter more
frequently than under normal conditions. Service the radiator, fuel tank and fuel filter.
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7. OPERATION IN HUMID CONDITIONS

A.

General. High humidity causes a rusting and corrosive action on exposed metal surfaces. Coat all exposed metal
surfaces with oil or appropriate protective coating.

Fuel System. Keep the fuel tank as full as possible to eliminate condensation. Replace the fuel filter every 12,000
miles.

8. OPERATION IN SALT WATER AREAS

A.

General. The deterioration and corrosion of exposed metal is greatly accelerated in salt water areas. Coat all
exposed metal surfaces with an approved lubricant. When the fire truck has been sprayed with salt water, wash down
with fresh water.

Pumping Salt Water. DO NOT use salt water except in case of EXTREME EMERGENCY. At the earliest opportunity
after pumping salt water, flush the water pump and piping thoroughly with fresh water. After flushing drain the pump.
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FIGURE 1

PARTS IDENTIFICATION

Part No. Description Manufacturer
1 Mini Pumper Model 1037-1048 Almont Welding Works, Inc.
2 Spotlight Unity
3 Light Bar Dietz
4 Grab Rail Akron
5 Pump Panel Ref. tdFig. 3
6 Battery Box International
7 Front Warning Lights Dietz
8 Brush Guard Almont Welding Works, Inc.
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Part No.

©CoOoO~NOOUA,WNE

Description

Hose Bed Lights

Rear Warning Lights
Warning Buzzer Switch
20' 2 Section Ladder
Attic Ladder

7" Tail and Stop Light
7" Backup Light

Hose Reel

2 Section Hard Suction

FIGURE 2
PARTS IDENTIFICATION

Manufacturer

Unity

Unity
Cole-Hersee
Duo-Safety
Duo-Safety
Weldon
Weldon
Hannay
Goodrich
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COMPLETE BODY LESS DOORS & HARDWARE
Part # A-0010
2
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COMPLETE CABINET SIDE LESS DOORS & HARDWARE
Part # A0011 (left side)
A-0012 (right side)
3
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|
, ~ WHEEL WELL DOOR
Part # A-0020

REAR DOOR
-~k Part # A-0019

1
{
| PRONT DOOR

[ Part # A-n02)
|

|

|

l

° ]

{

REAR CABINET
Part # A-0013 (left)
A-0014 (right)

—

WHEEL WELL SEC, L

{
Part # A-0015 (left) \/

A-0016 (right)

FRONT CABINET
Part # A-N017
A-NDN18

CABINET & WHEEL WELL SEC.
4



FOAM TANK
Part * A-0026
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A

@

@

WATER TANK
Part # A-0025

Sender 28NED

0]
o) c
O o 9
o 0 .
o) @ S) i
1-S MARSE COMB, GASES Part # 1-APF-243RN-BFJ-N0]
6 S W TACH, part # 8215N
7 DARLPY VALVE Part # L978
8 WATFR TEMP. CAGE Part # 82307
@ OTL PRESIRE GAGE Part # 8237

Sender 279A Light Sender D166L
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Part # A-NN23
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HOSF LAY
Part # A-0N24
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10.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

30.
31.
32.
33.
34.
35.
36.
37.
38.

Pressure Gauge

#1 Discharge Gauge

#1 Crosslay Gauge

#2 Crosslay Gauge

Gauge Dampers

Vacuum Gauge

Foam Level Gauge

Low Oil Pressure Indicator
Panel Light Switch

Pump Compartment Light Switch
Water Level Gauge
Tachometer

Throttle

Damper for Vacuum Gauge

Oil Pressure Gauge 39.
Water Temperature 40.
#1 Crosslay 41.

#2 Crosslay

Pressure Relief Valve
Water to Proportioner Valve
Tank to Pump Valve

Tank Fill Valve

Hose Reel Valve

Auxiliary Suction Valve

#1 Discharge Valve

Suction Manifold

Suction Manifold Valve
Pump Primer

#1 Discharge Drain

Engine Cooler

Pump Flush Valve
Proportioner Control

Foam to Proportioner Valve
Pump Drain

Test Gauge Panel
Battery #1 Charge Connection
Battery #2 Charge Connection

TM 5-4210-14&P-1
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PRESSURE SIDE OF PUMP

A - 2 1/2" Discharge Valve

J - Hose Reel Valve
B-21/2"Tee X - Cross Lay Valves
C -2 1/2" -2 Bushing N -1/2" Tee
D - 45° Elbow 0 - Tank Fill Valve
EE - 90° Elbow (Pressure to Relief Valve) P - Pump 250 GPM
F -2 1/2" Cross Q - 450 Elbow
a-21/2"-11/2" Bushing R,U - Discharge Elbow
H-11/2"Tee V - Victaulic Couplings
1-11/2"-900 Elbow
Notes

1. Pressure Line to Eductor

3. Pressure Line to Foam Metering Valve
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SUCTION SIDE OF PUMP

A - Suction Inlet Valve (left side)

B - Suction Inlet Valve (rear)

C-3"Tee

D - 34' - 450 Elbow

E - 3" - 900 Elbow

F - 3"to 2 1/2" Bushing

G - Relief Valve From Pressure Side of Pump
H-21/2"Tee

Notes
All Suction Piping is 3"

1. Pressure Lint to Eductor
2. Line From Foam Metering Valve

11
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| - Check Valve

J - Eductor

K - Water to Eductor Valve (1 1/2")
L-11/2" Elbow

M - Tank to Pump Check Valve

0 - Tank to Pump Valve

P - Pump 250 GPM

V - Victualic Couplings
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FIGURE 5
SUCTION SIDE OF PUMP
INCLUDING RELIEF VALVE AN FOAM EDUCTOR
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SUCTI ON

Suction Inlet Valve (left side)
Suction Inlet Valve (rear!

3" Tee

- 3" - 45° El bow

3" - 90° El bow
3" to 2 1/ 2" Bushing
Rel i ef Valve Prom Pressure Side of Punp

2 1/2" Tee

Al'l Suction Piping is 3"
1. Pressure Lint to Eductor
2. Line From Foam Metering Val ve

PUVP

| - Check Valve

J - Eductor

K- Water to Eductor Valve (1 1/2")
L- 1 1/2" Elbow

M - Tank to Punmp Check Val ve

O - Tank to Punp Val ve

P - Punp 250 GPM

V - Victualic Couplings
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. Or Orange #11
,r a,p::fum “Pront Flasher B ﬁi:i’.‘r”
’ Blue #7 Black #2
Engine Light Cabinet
y Beacon Lights
Gray #13 White #8 Spares
% g Rear| Flashef | |
. e} o] (o]
2 ] 20 20 20 20 20
“ _ Q] O Q1 o
’ Gray #13 White #8 'Sparoa‘
Master Master _
Blue #7 Black #2 G 4
Engine Light Master FE:EnPﬁmp
. Yellow 10 GA. range #11
To hot on fire -gaigfr d

wall & red #14
hot for master

Engine Wiring

Blue #16 Water Temperature Sender
Yellow #1 Oil Pressure Sender

White #12 Tachometer
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Internutional Harness

Yallow 1O OtfLeft Turn, Stop
Brown 4.0 O+4Back-Up (Warning Horn)

Green 4-Q O+Right Turn, Stop

Blue 1. OtRunning Lights

White #8 4O OfRear Flasher

Orange #6 40O ORear Spotlight

Brown #3 40O OBuzzer to Cab

Black #2 +0O OtCabinet Lights

Red #5 {0 O}Spare

Gray #9 1o O}Spare
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AW.W. #

A-0025
A-0026
A-0027
A-0028
A-0029
A-0030
A-0031
A-0032
A-0033
A-0034
A-0035
A-0036
A-0037
A-0038
A-0039
A-0040
A-0041
A-0042
A-0043
A-0044
A-0045
A-0046
A-0047
A-0048
A-0049
A-0050
A-0051
A-0052
A-0053
A-0054
A-0055
A-0056
A-0057
A-0058
A-0059
A-0060
A-0061
A-0062
A-0063
A-0064
A-0065
A-0066
A-0067
A-0068
A-0069
A-0070
A-0071
A-0072
A-0073
A-0074
A-0075
A-0076

DESCRIPTION

LIGHT BAR
CLEAR LENS (LIGHT BAR)
SPOTLIGHT W/FLASHER
RED WARNING LIGHTS (FRONT)
. “ (REAR)

ELECTRONIC SIREN w/P.A.
BACKUP ALARM
SWITCH MOUNT
ROCKER SWITCH
MICERPHONE (P.A.)
FLASHER
CIRUIT BREAKERS
ELEC. FUEL PUMP
MASTER BAT. SWITCH
J-BLOCK BOX
CIRCUIT BREAKER BOX
UNDER HOOD AND PUMP COMP.LIGHT
CABINET LIGHT SWITCH

" SOCKET
DECK BUZZER SWITCH

HOSE REEL REWIND SWITCH
LOW OIL INDIC.LIGHT

STOP & TAIL LIGHT

BACKUP LIGHT

LIC. PLATE LIGHT

MARKER LIGHT

RED REFLECTORS

DECK LIGHTS

FOAM LEVEL GAUGE
WATER "

PUMP 250 G.P.M.

P.T.O.

P.T.O. SHAFT

RELIEF VALVE

PRIMER

AUX. HEAT EXCHANGER
FOAM PROPORTIONER
1"FOAM " VALVES
2.5"DISCHARGE VALVES
3"SUCTION

3" Tank to Pump Valves

1 1/2" CROSSLAY VALVES

1 1/2" TANK FILL VALVES

1 1/2" REEL HOSE VLAVES
3-2 1/2" ADP. FOR SUCTION HOSE
2 1/2" PLUG w/CHAIN

2 1/2"-2 1/2" ADP. FORE DISCHARGE
21/2-11/2" “ “
1 t/2" CAP w/CHAIN

90° MATTYDALE ELBOW

45° Elbow

16

MANUFACTER

NAME
DIETZ

UNITY
DIETZ
UNITY
FEDERAL
PRECO
FEDERAL

WELDON
VELVAC

S.W.

COLE HERSEE
BERG

SIGNAL STAT
COLE HERSEE

WELDON
ARROW
UNITY
M.C.PROD.

HALE
CHELSEA

JOINT CLUCHT & GEAR

HALE
HALE
FEECON CO.

AKRON
AKRON

ELKHART

AKRON

ELKHART

MANUFACTER
PART #

7-90101

77-79002

10300 V

9-51204

300R

PA20A

LDA-50

SW-70

SW-6

MNC

9150

59L-amprage

235-A

M705

2002

21411

9363 W

9003

2609

90030

4099

9231

PC-36-RC

3-1010-0300

1-1010-0320

437-08-332

050-04-222

217-00-210

AG

16,5 DEEP

30 DEEP

CBP-4 ENG.ROT.

260-AAHP-W3xD

P25
SMV-12
EKE
HCAP-1.5
7810
2825

830

7830
2891KKD
2891KKD
2891KKD
338

347
418-S
A-327
310

348

105



A-0077
A-0078
A-0079
A-0080
A-0081
A-0082
A-0083
A-0084
A-0085
A-0086
A-0087
A-0088
A-0089
A-0090
A-0091
A-0092
A-0093
A-0094

A-0095
A-0096
A-0097
A-0098
A-0099
A-0100

3/4" DRAINS (DISCHARGE)
TEST PANEL

3" CHECK VALVE

3" VICTAULIC

on p

21/2"

"T" PULL HANDLES

HOSE REEL

3" HARD SUCTION HOSE

1" BOOSTER HOSE

HARD SUCTION HOLD DOWN CLAMP
LADDER BRK. CLAMPS
HANDRAIL BRK.

20' 2 SEC. LADDER

10' FOLDING (ATTIC) LADDER
HOSE REEL NOZZLE 1"

"D" HANDLES

CROSS LAY ROLLERS

SPARK ARESTER

FOLD STEP

GRAB HANDLE (CAB)

BAT. COVER (CHARGER)

BAT.CHARGER OUTLET
" PLUG

17

AKRON

GRTNNEL
M.P.

AKRON
HANNAY
GOODRICH

UNV. FIRE. APP.

ELKHART
AKRON
DUO SAFTEY

AKRON
HANSON
HANNAY

WALKER
POLAR
VALVAC
BELL
HUBBEL

7
44

3310
STYLE90

1489
EPF-28-23-24
3" x 8'-21/2"
1'x 50' (800 |
4 x4 1/2" Dou;
775-7

601

1000-A

585-A

1708

92-C

B-7" ve.

B-2 1/2" Horz.
21580

900

69023

224V

5552-B
9758VvY
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LINE SETTING TICKET

LINE SEOUENCE 0.

l AT PO, ] oaTAICT

Flouvvlmvna" l o lo.mn-o [)olno

Gt 10

CHABEIT WUMSE!

NGINE WOUSIA

HDEMEMSER

PRPUNED NEAR FRAME

FRONT AXLE

SPRING ASM FRT
IH AIR BRK $Y$.

SAAKE GROU®

FRT WHL LIMIT VLV

M) TR
BlnG Aln AewY.

W DV-2 DRAIN VALVE
HFS4 PWA STRG GEAR

PROPELLER SHAFT

EXHAUST

ELECT SYSTEM

7 N TALR
Slmi NAtf CHROME

JALR LIGHTING CABLE
WATER TEMP & OIL PRESS

TALA MARKER LT
RADIO & ANTENNA

SPEEDD & MISC

CLUTCH
ENGINE

RAOIATOR ASM

LUBERFINER OtL FILTER

THANSMISSION

REAR AXLE

WHEELS

TIRES
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The code numbers on the line
setting ticket positively
identify units used in building
your vehicle. You can be sure
of getting the correct
replacement parts if you take
the line setting ticket with you.

DO NOT REMOVE THE LINE
SETTING TICKET ATTACHED
TO THE VEHICLE.

-’ IMPORTANT N

You were presented with an "Owners Service Policy” by the
dealership from whom you purchased your new Inter Honal
vehicle.

Should the occasion arise where warranty service is required |
it will be necessary that you present to the servicing dealer
this "Owners Service Policy” to verity warranty qualification.
For this reason it is important that this policy be kept with

NOTICE

the vehicle at all times.

Those instructions, illustrations and specifications comprising this Operator's Manual were compiled from latest

information available at publication time.

The International Harvester Company reserves the right to make changes or improvements without notification or

applying these changes or improvements to vehicles previously manufactured.
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TO THE OWNER AND OPERATOR

INTRODUCTION

This manual will familiarize you with your vehicle and
provide sufficient information to enable you to perform minor
services necessary for continued efficient operation. Study
this manual before you start to operate the vehicle.

When parts are required, always provide the unit
code number, vehicle model and vehicle serial number.
Request the salesman to assist you in obtaining this
information upon delivery, and write this information in the
spaces provided.

For information not given in this manual, or if you
require services of a trained serviceman we urge you to
contact an IH dealer in your locality. IH dealers keep abreast
of the latest methods in servicing IH equipment, and have up-
to-date facilities for providing prompt, first-class service.

ENGINE SERIAL NUMBER
CATERPILLAR

(Plate on left rear side of crankcase.)

CUMMINS ENGINES

(Stamped on plate, left side of gear case, front of engine.)

DETROIT DIESEL

(Stamped on crankcase, right side near rear end plate.)

DT-446

(Stamped on pad located on crankcase left side.)

9.0 LITER

(Stamped on crankcase front corner right bank.)

D-150 D-170 D-190

(Stamped on crankcase front corner right bank.)

MV-404 MV-446

(Front of distributor on crankcase.)

V-345 V-392 V-537

(Stamped on crankcase front corner right bank.)

(For Caterpillar, Cummins, Detroit Diesel, IH DT-466, 9.0 liter
and D-150-170-190 engines, refer to separate Operator's
Manual).

FRONT AXLE CODE

(From line setting ticket)

REAR AXLE CODE

(From line setting ticket)

TRANSFER CASE CODE

(From line setting ticket)

TRANSMISSION CODE

(From line setting ticket)

VEHICLE IDENTIFICATION

Stamped on frame left side rail front (and at the following
location)

(Stamped on plate cab door inner panel, left side)

VEHICLE CERTIFICATION LABEL

A Vehicle Certification Label is affixed to all vehicles
in addition to the serial or warranty plate. This label certifies
that the vehicle conforms to all applicable Federal Motor
Vehicle Safety Standards in effect at the date of manufacture.

Do not remove or deface this label The label
contains the Certified Gross Vehicle Weight Rating (GVWR)
and Gross Axle Weight Rating (GAWR). The GVWR means
the maximum design weight of the vehicle including the
vehicle itself and everything that is loaded into or onto the
single vehicle. The GAWR is the maximum weight that any
one axle can carry. Note that the sum of the axle GAWR's
may be greater than the GVWR, so that it is not necessarily
proper to load both axles at the same time to the maximum
capacity shown for each. The maximum GVWR should never
be exceeded.

These ratings are developed on the basis of the
minimum component capability, be it axles, springs or tires.

For assistance in understanding your vehicle weight carrying
capability, consult your local IH dealer.

VEHICLE STORAGE INSTRUCTIONS

When a vehicle is not to be used for an extended
period of time certain precautionary measures must be
observed to prevent deterioration of the various units. It is
recommended that you contact your dealer who will advise
you of measures to be taken when storing vehicles, as well as
precautions to be followed when a vehicle is to be returned to
service.
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TO THE OWNER AND OPERATOR
OWNER ASSISTANCE GUIDE

It is our sincere belief that every customer is entitled to, and shall receive, two distinct services--one from the product itself
and the other from the firm who sells and services that product.

If, for any reason, you do not feel you are receiving these services in connection with the operation of your vehicle or the
sales transaction, you should return to the dealership from which your vehicle was purchased so that these matters can be corrected
to your satisfaction. If the matter is not resolved at that time, it is suggested that the following procedures be followed:

A. CONTACT A MEMBER OF MANAGEMENT AT THE SELLING LOCATION.

Discuss the details of the difficulty. In most instances any problem can be resolved to your satisfaction by the owner or
manager in charge.

B. IF YOUR PROBLEM IS NOT RESOLVED AT THE SELLING LOCATION, CONTACT THE CLOSEST INTERNATIONAL
TRUCK REGION TO YOUR RESIDENCE AS LISTED ON THE FOLLOWING PAGE.

The matter will receive the attention of the Regional Service Department. It would be very helpful to include the following information
in your communication.

1. Name under which new vehicle was purchased, address and telephone number of purchaser.
2. Vehicle model and year.

3. Vehicle delivery date and present mileage.

4. Location where purchased.

5. Details of the problem.

C. IF YOUR PROBLEM STILL REMAINS UNRESOLVED, CONTACT THE MANAGER, CUSTOMER RELATIONS, TRUCK
DIVISION,

INTERNATIONAL HARVESTER CO.
401 North Michigan Avenue
Chicago, lllinois 60611

IN CANADA:
INTERNATIONAL HARVESTER CO.
3228 South Service Road
Burlington, Ontario L7N3K9
Please provide the information requested in Procedure B, plus the following:
1. Name of person and date contacted in Procedure A.

2. Name of person and date contacted in Procedure B.

He will review the matter and provide direction to the personnel directly responsible for the sales and service of our products
in the area in which you reside.

You will be contacted by a Company representative for final disposition.

We sincerely appreciate your purchase of an INTERNATIONAL vehicle. Remember, you are entitled to and shall receive
every consideration and complete service involving your vehicle. Thank you for favoring us with your business!
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TO THE OWNER AND OPERATOR

TRUCK SALES REGIONS

EASTERN

International Harvester Company
Two Echelon Plaza - Suite 150
Voorhees, New Jersey 08043
(609) 772-1400

SOUTHEAST

International Harvester Company
1726 Montreal Circle - Suite 18
Tucker, Georgia 30084

(404) 934-0660

EAST CENTRAL

International Harvester Company
Suite 519 - Holiday Park Tower
644 Linn Street

Cincinnati, Ohio 45203

(513) 651-3800

IN CANADA:

MIDWEST

International Harvester Company
1525 Holmes Street

Kansas City, Missouri 68108
(816) 471-2007

SOUTHWEST

International Harvester Company
4825 LBJ Freeway - Suite 280
Dallas, Texas 75215

(214) 744-4131

WESTERN

International Harvester Company
8393 Capwall Drive

Oakland, California 94621

(415) 568-6300

ONTARIO

International Harvester Company
3228 South Service Road
Burlington, Ontario L7N3K9
(416) 681-1311
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CONTROLS

CARBURETOR CHOKE

The choke is used to enrich the fuel mixture by
restricting the air flow to the carburetor. The distance the
choke control is pulled out regulates the fuel-air mixture and
increases the engine speed to a fast idle to prevent stalling
during the engine warm-up period. Push the choke in when
the engine is warmed up.
CARBURETOR THROTTLE

The throttle control may be used to open the throttle
slightly when starting the engine or to set the throttle at any
position to maintain a constant engine speed.
CIGAR LIGHTER

The cigar lighter is located on the instrument panel.
Push the lighter knob in all the way. The lighter will
automatically return to the normal position when hot.
DOOR CONTROL AND LOCK

To lock the doors from inside the cab, push the door
lock control downward. To unlock the doors, pull the control
upward.

To lock the doors from the outside, doors must be
locked with a key, turn the key clockwise and remove. To
unlock, turn the key counterclockwise and remove.

To open door from outside, insert fingertips into door
control recess and pull handle outward.

To open door from inside, pull upward on handle.
Keep doors locked when vehicle is in motion.
DOOR GLASS WINDOW REGULATOR

To lower door glass, turn window regulator handle
clockwise. To raise glass, turn handle counterclockwise.

ENGINE STOP (Diesel Engine)
To stop engine pull out on control.
FRONT AXLE CONTROL (4x4)

The front axle control engages or disengages the
front axle.

See Vehicle Operation section for operating
instructions.

FUEL GAUGE SWITCH

(Vehicles Equipped with Auxiliary Fuel Tanks)

The fuel gauge switch should be positioned
to indicate the tank (left, right or forward rear) from which fuel
is being used. The fuel gauge will only indicate the level of
the fuel in the tank being used.

FUEL PRIMER SWITCH (DIESEL ENGINE)

This truck is equipped with an electric in-tank
mounted fuel pump. In addition, an electric fuel system
primer switch is located on the instrument panel.

HEADLIGHT BEAM SELECTOR

The beam selector permits the driver to lower the
headlight beam when approaching or passing vehicles, and to
raise the headlight beam for open highway use or whenever
necessary. A light located in the instrument cluster glows
when the headlights are on "upper" beam. See gauges and
instruments for location of indicator light.

HEATER-AIR CONDITIONER

OFF A/C COLD
(D —— )
° OFF HTR HOT
Fan (I —)
] DEF AIR OUTLET CAB
oFf | =
IMPORTANT

The air conditioning system incorporates a
low pressure switch which disengages the
compressor clutch if evaporator outlet falls
below a certain level. To restart the air
conditioning system after an automatic shut-
down has occurred, the operator must do one
of the following:

1. Place "A/C" lever in "OFF" position
and then back "ON".

2. Place blower switch in "OFF" position
and then back "ON".

If system continues to shut down
automatically, it will be necessary to have the
system checked for the cause of low pressure
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CONTROLS

HEATING

For proper cold weather operation the heat should be
directed toward the floor level; therefore, close all instrument
panel outlets and fully open driver floor dump outlet. The
driver floor dump is cable operated from a push-pull control at
the instrument panel's upper left-hand side.

DRIVER HEAT DUMP CONTROL

(@ O (O  CONIROL ASSEMBLY
E S, 3
o) O A== S
M / [0
N HEAT DUMP CONTROL

HI
. OFF NTR HOY
FAN — .
*  DEF AIR OUTLET CAB

OFF

Adjust the temperature "HTR" (heat) lever as required
to give the desired degree of heat. The full right "HOT"
position provides the maximum heat. Move the "AIR
OUTLETS" control lever either to the full cab position or to
any of the other three detented positions in order to obtain the
desired air flow distribution between cab heat and defrost
requirements. For the maximum air flow, move the fan switch
to the "HI" position. The heater will also operate with the fan
motor in the "OFF" position due to the ram air introduced
during vehicle operation.

DEFROSTING

To obtain maximum defrosting, move the "HTR" lever
to the "HOT" position and place the "AIR OUTLETS" lever on
"DEF". Adjust the fan speed to provide the desired air flow.

CAUTION

To clear system of humid air, operate blowers
for 30 seconds at "HI" speed before moving
the "Air Outlets" lever to the "Def" position.
This will minimize rapid fogging of the glass,
which can occur if humid air is blown onto a
cool windshield.

REMEMBER a fogging condition limits vision
thru the windshield, which could result in
personal injury or property damage in the
event of an accident.

NEVER drive vehicle unless windshield, rear
window, rear view mirrors and other
surrounding glass area is clear.

To improve defroster efficiency, remove ice
and/or snow from glass area.

Hi
' OFF HTR HOT
FAN '!ZI
L4 DEF AIR QUTLET CAB
orr (T ——
MT-20150
FRESH AIR VENTILATION

Fresh air enters the cab through either an
independent ventilation system or through the heater system
itself. The ventilation system is controlled by rotating the vent
knob located just left of the center instrument panel outlets.
When the knob is turned counterclockwise, air enters the cab
from the hood scoop and flows through the instrument panel
outlets and floor dump. Except for the ventilation mode, the
knob should be rotated to its full clockwise position (vent door
closed) for all other modes of operation.

To increase the quantity of air entering the cab in the
ventilation mode, the fan may be used to power ventilate.
Adjust the fan speed and air outlets for the desired air flow.

Yy
5800
M & MM

VENT wrone

000
le]e]e]

AIR CONDITIONING

To properly air condition your cab in warm weather
close the driver heat dump and open the instrument panel
outlets. Close all windows and ensure the vent knob is turned
to its full clockwise position (vent door closed). Set the "OFF"
position and "A/C" lever on "COLD". For maximum cooling
move the "FAN" switch to the "HI" position. (The fan must be'
on for A/C operation.) Place the "AIR OUTLETS" lever on the
"CAB" position, then adjust the instrument panel outlets to
evenly distribute the air around the occupant's head, chest
and belt areas. If foot areas feel warm, partially open heat
dump to achieve desired comfort.

e OFF HTR HOT
FAN
*  DEF AIR OUTLET CAB
oFF || =
,

MT-20187
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CONTROLS

IMPORTANT
Always park in the shade when possible.

If your vehicle has been parked in the sun
with the windows up, remove overheated air
inside by driving with windows down and the
air conditioner "ON" for one or two city blocks.

At least once or twice a month turn on the air
conditioner for a few minutes while the engine
is running. This periodic operation keeps all
the mechanical parts of your air conditioner in
good operating condition.

Have your IH air conditioner checked each
spring for refrigerant, compressor oil level and
belt tension. Keep radiator area free of bugs,
leaves, etc.

Do not cover the condenser in front of radiator
with a screen wire. Small amounts of water
draining out moisture which has been
removed from the air inside your vehicle. Air
conditioning sometimes causes engine of the
vehicle to run slightly warmer than usual.

STALE AIR AND SMOKE

To remove stale air or smoke while air conditioner is
operating, you may want to open a window vent slightly for a
short period of time.

SERVICE CHECK-UPS

Compressor belt tension should be checked
periodically. Keep radiator and condenser areas free of bugs,
leaves, etc. Do not cover the condenser with a screen wire.
Small amounts of water draining out of air conditioner's drain
tube is normal and represents condensed moisture which has
been removed from the air inside your vehicle.

AIR FILTER

When air conditioner is being used daily, remove air
filter once each season and check for dirt, lint, etc. Replace if
necessary. Vehicles operating in unusually dusty conditions
may require replacing the air filter more often.

DEHUMIDIFICATION

The heater-defroster systems can be operated
simultaneously with the air conditioner during mild weather
and high humidity conditions for dehumidification of the moist
air. To obtain maximum dehumidification, set the "A/C" lever
to "COLD", place the fan switch on "HI" and

move the "HTR" lever towards "HOT" until a comfortable
temperature is maintained. The air conditioner will remove
the humidity while the heater keeps the cab comfortable.

( OFF AC coLD 1
HI
) . OFF HTR
FAN
o  DEF AIR OUTLET CcAB
OFF
\_ ,

HORN

In compliance with Noise Control Laws as stipulated
in certain localities, the operator must be aware of the proper
horn to use when within City Limits. If this vehicle is equipped
with both an electric and air horn system, the electric horn will
be known as the "City" horn while the air horn will be known
as the "Country" horn.
WHEN TO USE
Electric Horn (City Horn)

The electric horn (city horn) is applicable to
operations within the City Limits.

Air Horn (Country Horn)

The air horn (country horn) is restricted to operation
outside the City Limits.

HOOD
RAISING THE HOOD

1. Release latch at each side of cowl.

2. Pull on hood tilt assist handle at front of hood.
LOWERING THE HOOD

1. Slowly lower hood to closed position.

2. Engage latches at side of cowl.

IGNITION SWITCH

See Engine Starting under Vehicle Operation.
LIGHTING SWITCH

When the lighting switch is pulled out halfway, the
parking, side marker and taillights are
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CONTROLS

on". When the lighting switch is pulled out all the way, the
headlights, side marker lights and taillights are "on". To light
the instrument panel, turn the light switch control to the left; a
built-in rheostat controls the intensity of the panel light from
"off" to full "on". To turn the cab interior light on, turn the
lighting switch control counterclockwise to the extreme left
position.

PARKING BRAKE CONTROL

The primary purpose of this brake is to hold the
vehicle in a parked position or to assist in bringing it to an
emergency stop. The parking brake should not be used to
brake the vehicle during normal driving.

AIR OPERATED

To apply the parking brake, pull out control. To
release the parking brake, push in on control.

If air pressure is reduced to approximately 69 kPa (10 psi) in
both the primary and secondary systems, the parking brake
control will automatically apply.

MECHANICAL

The Orscheln (parking) brake lever is the over-center
locking type. It is tightened (while released) by turning the
adjusting knob clockwise. When properly adjusted, it pulls
overcenter with a distinct click.

POWER DIVIDER LOCK CONTROL
(For tandem drive axles)

The power divider lock control is used with vehicles
equipped with dual rear axles having inter-axle differentials.

A light, located on the instrument panel will illuminate
when the power divider lock is engaged.

POWER TAKE OFF CONTROL

The power take off control is used to assist in operating the
winch, dump body or wrecker equipment.

RADIO

ON OFF SWITCH & VOLUME CONTROL The on-off switch
and volume control are combined and are operated with the
left-hand knob.

TONE CONTROL Tone control is behind the on-off switch.
Turn the tone control fully clockwise for voice position; mid-
position for music; fully counterclockwise for bass.

TO TUNE STATIONS MANUALLY Turn the right-hand knob
either left or right.

PUSH-BUTTON TUNING is accomplished by firmly pressing
one of the push-buttons which automatically selects the
station for which it was set. (See Section "TO SET PUSH-
BUTTONS".)

FADER/BALANCE CONTROL Fader/Balance Control is
behind tuning knob. Turn control knob either clockwise or
counterclockwise to get desired relative volume between
speakers. (All models do not have this control.) To Set Push
Buttons.

Stations may be set up in any order. However, for
convenience in remembering, it is suggested that stations be
set up in frequency sequence.

1. Turn radio on and allow to operate for fifteen
minutes.

2. Unlock push-buttons by pulling them out.

3. Accurately tune in a station with the manual tuning
knob.

4. Lock on push-button to that station by pushing firmly
in.

5. Repeat above procedure to remaining pushbuttons.

In metropolitan areas, it is recommended that the
push-buttons be set up on a shielded place where signals are
weak, such as under a viaduct or in a steel-constructed
building.

Antenna Trimmer Adjustment (Radio)

a. Turn radio on and increase volume until an audible
sound or station is heard.

b. Tune in a weak station (or random noise level
between stations) between 1400 and 1600 KHz.

C. Remove right radio control knobs (pull out).
d. Insert screwdriver through access hole in radio

mounting cover and adjust antenna trimmer screw
for maximum volume.
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CONTROLS

REAR VIEW MIRROR

The rear view mirror contributes to safe operation of
the vehicle and can be adjusted to the position desired by the
operator.

RECEPTACLE (Ash)

The ash receptacle is located in the center of the
instrument panel and is convenient to both the operator and
passenger.

SEAT ADJUSTMENT
(Standard Seat)

Position yourself behind the steering wheel and push
the seat adjustment lever toward the rear of cab to release the
locking mechanism. Then move the seat forward or backward
to desired position.

Adjustment instructions for optional seats may be
found on seat base.

SEAT BELTS

Use of Seat Belts. Seat belts should be worn at all
times. Before fastening a front seat belt, always adjust the
driver's seat to the position in which you will drive. Seat belts
should be worn across the pelvic region (hip bone) and
adjusted snugly. Never adjust a seat belt across the
abdomen.

To Lengthen Tip the buckle end downward, as
shown, and pull the buckle until the ends can be joined. Insert
tongue into open end of buckle and snap together. The belt
can be shortened after it is connected by pulling on the loose
end until the belt is snug and comfortable.

To Release Push in on the button release latch to
release the seat belt.

'PULL TO LENGTHEN WITH BUCKLE =~
IN VERTICAL POSITION -~ ~ + . wssss -

Always pull the belt completely out of the retractor
before adjusting and fastening the other half of the belt unit.

Care of Seat Belts Seat belts should receive the same care
as the finest fabric. Clean with mild soap; do not use cleaning
solvents or abrasives.

'PULL TO SHORTEN WITH
BELT CONNECTED

CAUTION

Do not bleach or re-dry color webbing as
same may cause a severe loss of strength.

This loss of strength could allow the seat belt
to break upon vehicle impact, thus resulting in
personal injury.

The entire seat belt assembly should be inspected
periodically for corrosion, wear, fraying or weak spots. The
seat belt mounting bolts should be tight at all times. Any seat
belt severely strained in an accident should be replaced
immediately. All belts should be replaced at least every five
years.

SUN VISOR
To shade the operator's eyes from the direct rays of

the sun, the visor can be positioned at the door window as
well as at the windshield.
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TRAILER EMERGENCY VALVE
(TRACTOR PROTECTION)

With the control in "Released" position, the service
and emergency braking functions of the tractor and trailer are
normal in all respects.

Should a condition resulting in severe air loss from
the tractor or trailer system be detected, or if for any other
reason it is desirable, in the operator's opinion, to cause an
emergency application of the trailer brakes, and to close off
both the service and emergency brake lines on the tractor, the
operator can move the control to the "Emergency" position. If
the control is not moved from the "Released" position under
these conditions, the tractor protection valve will automatically
close the air lines leading to the trailer and apply the trailer
brakes.

The operator should also move the control to the
"Emergency" position when connecting or disconnecting the
trailer, or when operating a truck-tractor without a trailer. It is
important that, after connecting to a trailer, the control be
returned to "Released" position to permit charing of the trailer
air system and normal braking control of both tractor and
trailer.

TRAFFIC HAZARD WARNING LIGHT SWITCH

The traffic hazard warning light switch is required to
flash both front and rear directional signals simultaneously,
thus warning traffic of an emergency. The switch is located
on the end of the turn signal control.

With the turn signal lever in center position, pull
switch out to operate signal lights. To turn off, push switch in.
Hazard warning operation is indicated by simultaneous
flashing of both turn signal indicators. Hazard warning
system should be used for emergency only in compliance with
the laws of the state in which the vehicle is operated.

TRAILER BRAKE HAND CONTROL

The trailer brake hand control is used to apply the
trailer brakes without the use of the tractor brakes. On
slippery roads, use the trailer brake control to prevent the
trailer from jackknifing.

IMPORTANT

Do not use the trailer brake hand control for
parking purposes.

Have the air brake system periodically
inspected by your IH Dealer for safety on the
highway.

TRAILER MARKER LIGHT SWITCH

This switch controls the clearance (marker) lights on
the cab and trailer.

TRANSFER CASE CONTROL (4x4)
The transfer case control is used to select the high or
low speed range of the transfer case See Vehicle Operation

section for operating instructions.

TRANSMISSION CONTROLS
(Main and Auxiliary)

These controls are used to select the various gear
ratios or speeds provided within the transmission.

See Vehicle Operation section for operating
instructions.

TUNNEL COVER (Engine)

To remove the engine cover (in cab), pull outward on
the cover latches.

TURN INDICATOR CONTROL

To signal for a right turn, push the control away from
you. For a left turn, pull the control toward you. Signal lights
on the front and rear of the truck and in the instrument cluster
"blink" on and off when the turn indicator is operating
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TWO-SPEED REAR AXLE SWITCH

A switch attached to the transmission control permits selection of either the high or low axle ratio. When the switch control
is pushed down, the axle is in low (power) ratio. When the switch control is pulled up, the rear axle is in high (speed) ratio. See
Vehicle Operation section for operating instructions.
VENT WINDOW LOCK

To open the vent windows, turn the lock clockwise and push he window outward to the position desired.

WINDSHIELD WASHERS

To operate the windshield washers, press in on the switch on the instrument panel to spray solution on the windshield.
Then, turn on the windshield wipers to clean the windshield.

Keep the fluid reservoir filled with IH windshield washer solvent.

WINDSHIELD WIPER CONTRO
Air and Electric)

Pulling the knob outward or turning the knob to the right starts either the air or electric wipers. Speed of the air wiper can be
regulated as desired by rotating the knob. The electric wiper has two speeds, "high" and "low".

IMPORTANT

To avoid damage to mechanism of the windshield wiper, DO NOT MOVE THE WIPERS BACK AND FORTH BY
HAND. Lift the blade outward when cleaning the windshield.
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BRAKES-AIR

AIR GAUGE, LOW AIR PRESSURE BUZZER AND
INDICATOR LIGHT

Should air pressure in either section of the dual air
brake system be reduced to 483 + 41 kPa (70 + 6 psi) the
warning buzzer will sound and a light on the instrument panel
will glow. Also, the air gauge/gauges will indicate low air
pressure in at least one of the independent systems.

The warning buzzer and light will automatically shut
off when the air pressure in both systems is sufficient,
approximately 483 kPa (70 psi) to operate the vehicle.

Should the light and buzzer not shut off soon after
start-up, the air pressure gauge should indicate at least one
section of the dual system has low air pressure. If the light,
buzzer and gauge indicate a loss of pressure while driving, the
vehicle still has a portion of the braking capability.

Under no circumstances should the vehicle continue
to be operated when a failure is indicated, since air pressure
cannot be built up in the system until the air leak is corrected,
even though air for emergency stopping is retained in the
portion of dual air system not having a failure.

ANTILOCK MONITOR (Warning) LIGHT

This light indicates condition of the antilock system.
Refer to "Brakes Air" under Vehicle Operation.

BRAKES-HYDRAULIC

The vehicle may be equipped with either a single
hydraulic brake system (codes 04011 or 04058) or split
hydraulic system (codes 04044, 04055 or 04059) depending
upon the front axle gross weight rating.

There are two (2) brake indicator lights (except
vehicles with single system less vacuum reservoir) located on
the instrument panel to determine the general condition of the
hydraulic brake system. They are "PARK BRAKE" and
"BRAKE PRESSURE".

PARK BRAKE INDICATOR (Bus chassis only)

The "PARK BRAKE" indicator is operated in
conjunction with the parking brake. During engine cranking
period the "PARK BRAKE" indicator should illuminate. This
light will go out after engine is started providing the parking
brake is not applied. If parking brake is applied, this light will
remain on after engine has started. If light does not illuminate
during cranking

period the light bulb may be defective.

BRAKE PRESSURE INDICATOR (For Brake Codes 04011
and 04058 with Vacuum Reservoir Code 04510)

The BRAKE PRESSURE INDICATOR in the single
hydraulic system indicates only vacuum supply available in
vacuum reservoir.

When the ignition switch is turned to "ON" position
with engine off and no vacuum reservoir supply, the "BRAKE
PRESSURE" light should illuminate indicating that the light
bulb is functioning. If vehicle has a vacuum supply, pump the
brake pedal to. deplete the vacuum supply. BRAKE
PRESSURE INDICATOR should then illuminate with engine
off and ignition switch "ON". After the engine has started the
"BRAKE PRESSURE" light should go off indicating that the
hydraulic brake system has a vacuum supply.

BRAKE PRESSURE INDICATOR (For Brake Code
04044,04055,04059)

When the ignition switch is turned to "ON" position
with engine off, the "BRAKE PRESSURE" light should
illuminate indicating that the light bulb is functioning. After the
engine has started the "BRAKE PRESSURE" light should go
off indicating that the hydraulic brake system is functioning
properly. Continued illumination of the "BRAKE PRESSURE"
indicator could be caused by either a loss of power booster
assist, low vacuum or a faulty condition in one side of the split
hydraulic system.

Should the "BRAKE PRESSURE" light come on
during vehicle operation when the brakes are not applied, the
problem is in the booster system. If the light should come on
during brake application, the problem could be either in one of
the split hydraulic systems, or booster system.

Should the "BRAKE PRESSURE" light illuminate, the
vehicle should be operated only with the extreme caution to a
repair facility due to reduced braking capability.

Even if a failure should result in both the primary and
backup boosters, the master cylinder alone will provide a very
limited means of stopping the vehicle.

CAUTION

Hydraulic brake systems used on S-Series
models are power assisted. Braking
capabilities will be greatly reduced without
engine assist. DO NOT MOVE VEHICLE
WITH DEAD ENGINE.
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If a failure is experienced in one side of the split
hydraulic system, the vehicle will still have the remaining
portion of the split system to allow stopping the vehicle;
however, the vehicle should be operated only with extreme
caution to reach a repair facility since the braking capabilities
will be reduced.

BATTERY GENERATING SYSTEM GAUGE VOLTMETER

The battery, generating system indicator gauge
indicates the condition of the battery, alternator and the
voltage regulator.

The gauge is divided into two sections. The left hand
side for the battery and right hand side for generating system.

Before starting engine the gauge will show the
condition of the battery. The battery section of the gauge is
subdivided into two colored segments.

GREEN - a properly-charged battery
RED - a low battery charge

With the engine running at operating speeds, the
gauge will show the condition of the generating section as the
gauge is divided into two colored segments:

GREEN - generating system working properly
RED - voltage output too high or too low

Constant reading in either RED area indicates that a
complete check of the battery and generating system be
made.

ENGINE SHUTDOWN WARNING LIGHT OR BUZZER

Vehicles may be equipped with an automatic shutdown
system which stops the engine in the event of high coolant
temperature or low engine oil pressure. A warning light on the
instrument panel along with a buzzer or bell will indicate high
coolant temperature or low oil pressure. If the temperature
and/or pressure continued to change beyond the warning
point to a predetermined level, the engine will automatically
shut down. Vehicles are equipped with an override feature
which will allow the engine to be re-started so that the vehicle
can be moved. The engine should be run no longer than
absolutely necessary. A decal located in front of the operator
provides instructions on how the override should be operated.

FRONT AXLE ENGAGEMENT LIGHT

This light will glow when the front axle is engaged.

FUEL GAUGE

The fuel gauge is electrically operated and indicates
the level of fuel in the tank. The gauge registers only when
the ignition is "on".

HOUR METER

In certain types of operations, the speedometer
(odometer) reading is not an accurate guide for engine or
chassis lubrication intervals The hour meter reading can be
used as a guide in determining lubrication and maintenance
intervals.

For example: Short haul operations involving
considerable reverse gear work.

The hour meter records the number of hours that the
engine has operated.

OIL PRESSURE GAUGE ENGINE

The engine oil pressure gauge indicates the amount
of oil pressure being delivered to the engine.

If gauge fluctuates or does not register when the
engine is operating, stop the engine immediately and correct
cause.

OIL PRESSURE WARNING LIGHT

With ignition switch turned "ON" the light will glow
before engine starts. If light fails to go "OUT" after starting
engine, stop engine and determine cause of low oil pressure.

PYROMETER

A pyrometer is connected to a thermocouple to
indicate the temperature of the exhaust gases entering the
turbine side of the turbocharger.

SPEEDOMETER AND ODOMETER

The speedometer indicates the vehicle speed in miles
or kilometers, per hour. The odometer records the total of
numbers of miles travelled.

TACHOGRAPH

The tachograph indicates the engine speed in
revolutions per minute and records the number of hours the
engine has operated. The hour meter is based upon the
average of 100,000 revolutions per hour.
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TACHOMETER
The purpose of the tachometer is to indicate the engine RPM.
TEMPERATURE GAUGE (Coolant)

The temperature gauge indicates the temperature of the coolant in the cooling system. The gauge operates only when the
ignition switch is turned to the "on" position. If the indicator suddenly rises to the "hot" position, the engine should be stopped and the
cause of overheating determined.

TRANSMISSION OIL TEMPERATURE GAUGE
This gauge indicates temperature of the transmission oil.

VACUUM GAUGE & LOW VACUUM INDICATOR LIGHT (Vehicles with Vacuum Power Cylinder and Reserve Tank)

The vacuum gauge registers the amount of vacuum in the brake system. If vacuum falls below 20.3 cm (8 in.) a warning
light on the instrument panel will glow. The warning light will go out when vacuum in the system is sufficient to operate vehicle.

WATER TEMPERATURE WARNING LIGHT

This light will glow when the engine coolant is in excess of recommended operating temperature.
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AXLE-REAR (With Locking Differential)
CAUTION

To avoid personal injury or property damage,
pay strict attention to the following:

If your vehicle is equipped with a locking
differential, power will be transmitted to the
opposite wheel should one of the wheels slip.
Both wheels must be raised free of the ground !
should it be necessary to operate one wheel!
with the vehicle stationary; otherwise the
wheel that is not raised will pull the vehicle off
its supports.

As with any vehicle, care should be taken to
avoid sudden accelerations when both drive
wheels are on a slippery surface. This could
cause both drive wheels to spin, and allow the
vehicle to slide sideways on the crowned
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I surface of a road or in a turn.

BRAKES (Air)

The purpose of this dual system is to provide a means
of stopping the vehicle should a failure occur in one of the two
independent brake systems. In the event air pressure loss
occurs in one system, the remaining system continues to
provide braking action.

The air system splits at the supply reservoir where it
branches into separate service reservoirs. Each service
reservoir supplies air to a separate section of the dual brake
valve.

The brake valve is equipped with two separate supply
and delivery systems for service and emergency braking, thus
providing the operator with a graduated control for applying
and releasing the vehicle brakes, even in the event of an air
loss in either the primary or secondary system.

The primary air system on all trucks and tractors
supply air to rear axle brakes and the secondary air system
supplies air to the front axle brakes.

Tractor systems are designed to control the towed unit
from both braking systems. Should failure occur in either
system, control of the trailer service brakes is maintained
through the use of air from the remaining system.

On a straight truck the primary (rear) brakes are
designed to stop the truck in required distance in the event of
air loss in the secondary system.

If a loss of air occurs in the primary system, the air
system on a straight truck is designed to allow the spring
brakes on the rear axle to be applied or released in a
modulated manner at the same time the front service brakes
are applied or released by the operator.

Even though there will be enough braking capability for
emergency stopping, the vehicle should not be operated when
a failure is indicated.

All vehicles are equipped with spring brakes for
parking. The parking system is operated manually by a single
valve, which in the case of a tractor also controls the parking
system on the towed unit. This total vehicle parking
capability, using the parking valve as the master control,
requires the parking brake be released and trailer emergency
valve in the "released" position to permit charging of the trailer
air system. The need for an emergency release reservoir is
eliminated due to its function being provided by either of the
two service brake systems. The parking brakes will
automatically apply only if both service system air pressures
are depleted.

BRAKE ANTILOCK SYSTEM

The antilock system has been added to air braked
vehicles as an aid in helping to keep the vehicle in its traffic
lane during severe braking. It assists the driver by keeping the
wheels from sliding during hard brake applications without
sacrificing stopping distance. Some wheel lock may be
experienced at very low speeds.

The antilock system analyzes wheel speed information
and detects a rapid change in wheel speed such as that
caused during hard braking. It will decrease air pressure
momentarily reducting brake power allowing the wheels on
affected axles to roll more freely, thus preventing the wheel or
brake lock-up which would result in loss of vehicle control as
well as flat spotting of tires. Just as soon as the wheels return
to a controlled percentage of their original speed, the brakes
are automatically reapplied. A sequence of releasing and
reapplying air pressure of the brakes is known as an antilock
cycle and may be repeated several times during a stop,
depending upon the initial speed, road surface and brake
force applied by the driver.

Each cycle can be felt by the driver as a "lurch” or the
same type of feeling that would be obtained when the brake
pedal is rapidly pumped during a stop. On icy roads cycling
may continue long enough that reservoir pressure could be
depleted to a point that the low air pressure buzzer and light
will come on. This is not a cause of immediate alarm since
braking is still available even at this reduced pressure.

Poor brake adjustment will aggravate air consumption
since long chamber strokes will require more air to be used
during each cycle. This means that reservoir air pressure will
be depleted faster than would be the case with good brake
adjustment and short chamber strokes.
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BRAKE ANTILOCK MONITOR (Warning) LIGHT

A satisfactory antilock system is indicated each time
the ignition key switch is turned to either "ON" or "RUN"
position with the antilock warning light momentarily
illuminating, followed by the light going out and remaining off.

If the warning light should remain "ON" a problem is
indicated in the antilock control system. Should this condition
occur, the service brakes will function in the normal manner;
however, the vehicle will not have the added safety and
advantage of the antilock.

If the antilock warning light comes on and stays on, the
antilock system should have an "Ignition Cycle Check"
performed to determine if all or any computer modules and air
control valves are operating satisfactorily. Refer to VEHICLE
MAINTENANCE "Brake Antilock System" for Ignition Cycle
Check.

As the vehicle is driven about 24 km (15 mph) the
antilock warning light should remain "OFF". If the light should
come "ON" and remain on above 24 km (15 mph), a wheel
sensor problem may exist. Excessive spin on one drive wheel
relative to the other on some axles may cause the monitor
light to go "ON". To correct this condition, the ignition switch
must be turned "OFF" and back "ON" to reset the system and
correct the condition.

If wheel spin is not the cause of the light remaining on,
one or more of the sensors could be the problem. Refer to
VEHICLE MAINTENANCE "Brake Antilock System" for quick
trouble shooting of antilock system.

BRAKE PEDAL

When making a stop for a traffic light or going down a
long grade, do not "fan" the air brake pedal as this wastes air
pressure. On long grades, use snubbing "on-off* brake
application to reduce the possibility of extreme heat and wear
to the brake lining. A good policy to follow is to downshift
your vehicle on long grades to obtain maximum engine
assistance in reducing vehicle speed. The best way to make
a stop is to apply the brakes as hard at first as the road and
load conditions will permit and then gradually reduce the
pressure, so that at the end of the stop there is sufficient air
pressure to hold the vehicle.

BRAKES PARKING

If both air systems fail or are depleted the spring
brakes apply.

To release, repair air leak and recharge system to 483
kPa (70 psi). If leak cannot be repaired and the vehicle must
be moved, the spring brake must be manually released.

T TTTTTTTTTTTTTTTTTTTTTT T T T T T a

CAUTION

| |

| |

! |
i To avoid personal injury or property damage i
i when manually releasing the spring brakes, !
| be sure to block the wheels so that vehicle !
| cannot move when the brakes are released. !
| For towing, make sure the vehicle is !
| connected or secured to tow vehicle before !
i releasing the spring brakes. !

BRAKE RELEASE (Parking)

ANCHOR LOK SPRING BRAKE

In the event it is necessary to move the vehicle after an
emergency application (before air pressure can be restored),
the emergency parking spring can be compressed
mechanically to release the brake. A release stud "spring
caging tool" is furnished with the brake chamber assembly.
The release stud engages in the spring pressure plate and its
nut is tightened to compress "cage" the spring and release the
brake.

Apply a light coat of Never Seeze to the threads of the
release stud to avoid any unnecessary wear of the threads.
Remove the access plug from the end of the spring chamber.
Insert the release stud through the opening in the chamber
and into the spring pressure plate.

Turn the release stud 1/4 turn to engage the tangs on
the release stud into the slot in the pressure plate. Install the
nut on the release stud. Be sure tang on release stud stays
engaged with slot on pressure plate while installing the nut.
Tighten the nut with a wrench to compress the spring.

| Y ———

MECHAMICAL RELEASE

REMOVE RELEASE STUD ASSEM!LV FROM -
CARRYING POCKET INSERY INTO PRESSURE
PLATE YNEN YURN ONE. QuAﬂY ER TURN

N OF RELEASE ST \.ID
INTO PRESSURE PLATE RECEPTACLE.
TURN NUT H WRENCH UNTIL SPRING
IS5 FULLY CAG(D
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BRAKE RELEASE (Parking)
MGM SPRING BRAKE

To release the spring brake (manual release) in the
event there is loss of air and the vehicle must be towed, the
spring brake must be manually released or “caged”.

o RELEASE BOLT NUT

BREATHER CAP

RELEASE BOLT:

HEAD - SPRING

PISTON

SPRING BRAKE
CHAMBER CLAMP

PARKING BRAKE
DIAPHRAGM

FLANGE CASE
s

Cross Section of MGM Spring Brake Assembly

If the release bolt should bind, apply "Liquid Wrench"
or equivalent to the bolt and allow to soak into the threads.

In the event the air source has been depleted the
release bolt can be backed off by removing the breather cap
and turning the release bolt counterclockwise 57.15 to 63.5
mm (2 1/4" to 2 1/2") or approximately 30 turns. When
turning the bolt you will actually be pulling or collapsing the
spring manually.

BRAKE RESET (Anchor Lok)

Charge spring brake chambers with air pressure.
Remove the release stud and nut from the spring housing and
reinstall the access plug in the housing opening. Reinstall the
release stud and nut in the carrying pocket on the brake
chamber housing.

BRAKE RESET (MGM)

If the release bolt threads are dry apply a light coat of
"Never Seeze" lubricant or equivalent to the threads. Do not
apply "Never Seeze" lubricant supplied in an aerosol can.

To manually reset parking brake at each spring brake
chamber, screw release bolt down into unit until nut is
bottomed against the receiver. Torque nut to 67.79 N.m (50
ft.Ibs.) and reinstall breather caps.

BRAKES (Hydraulic)
CAUTION

! 1
! 1
I :
i Hydraulic brake systems used on S-Series i
! models are power assisted. Braking
! capabilities will be greatly reduced without i
! engine assist. DO NOT MOVE VEHICLE !
I WITH DEAD ENGINE. I

If a failure is experienced in one side of the split
hydraulic system, the vehicle will still have the remaining
portion of the split system to allow stopping the vehicle;
however, the vehicle should be operated only with extreme
caution to reach a repair facility since the braking capabilities
will be reduced.

BRAKE PEDAL

Should the brake become wet, immediately dry them
while the vehicle is moving by light application of the brake
pedal.

PARKING BRAKE (Burnishing)
Refer to Maintenance Section.
CLUTCH PEDAL

Do not ride the clutch pedal. Keep your foot off the
clutch pedal except to shift gears or when the truck is being
brought to a stop.

DRIVING (Manual Transmission)

1. Always check the brake system by depressing the

brake pedal before attempting to drive the vehicle. This

will familiarize you with the brake pedal action.

Observe the air gauges to determine if the minimum of

483 kPa (70 psi) pressure exists.

Depress the clutch pedal.

Shift the transmission into first gear position.

Release the parking brake.

Depress the accelerator pedal to speed up the engine

sufficiently to pick up the load. Release the clutch

pedal slowly and further depress the accelerator pedal
to prevent the engine from stalling while the vehicle
moves forward.

6. As the speed increases, release the accelerator and at
the same time depress the clutch pedal. Then shift the
transmission to the next higher transmission gear.
Release the clutch slowly and depress the accelerator
as described above. Repeat this procedure as you shift
progressively into the higher speed ranges.

ukhon

DRIVING DOWNHILL

A safety rule followed by all experienced drivers when
driving downhill, is to use the brakes and transmission gear
combinations to keep the vehicle under control. Before
entering the downhill grade, apply the brakes to
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reduce speed and shift the transmission into a lower gear.
This will provide additional braking effort from the engine.

When shifting from a higher gear to a lower gear with
the vehicle in motion, the engine and vehicle speed must be

synchronized to permit lower gear engagement. This is

accomplished by "Double Clutching" as follows:

1. Depress the clutch pedal.

2. Place the transmission control in neutral.

3. Engage the clutch and at the same time increase the
engine speed.

4. Depress the clutch pedal.

5. Shift the transmission to the desired lower range.

6. Synchronize the engine speed with the vehicle speed

as the clutch is engaged.

After entering the downhill grade, reduce the vehicle
speed with the brakes from time to time as required, to
prevent engine speeds exceeding maximum engine rpm.

Use hard "on-off" brake application to "snubdown" the
vehicle to keep it well under control.

With the vehicle driving the engine it is possible for the
engine speed to reach far in excess of the maximum
recommended rpm, causing serious damage to the engine. In
other words, on a downhill grade the vehicle should never be
driving the engine any faster than the engine would normally
be operating in the same gear pulling the load.

ENGINE BREAK-IN Gasoline

(For Caterpillar, Cummins, Detroit Diesel, IH DT-466,
9.0 liter and D-150-170-190 engines, refer to separate
Operator's Manual).

For the first 400 Km (250 Miles) hold vehicle speed
below 72 Km (45 Miles) per hour. Operate at reduced speeds
until engine is throughly warmed up. Avoid abrupt starts,
stops and lugging of engine at any time.

After the vehicle has been driven 400 Km (250 Miles)
occasional acceleration up to the governed or maximum
recommended RPM is permissible and desirable.

Sustained high speed driving must be avoided until the
vehicle has been driven at least 1600 Km (1000 Miles).
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Do Not operate beyond maximum RPM at any time.

ENGINE EMERGENCY STARTING

CAUTION

The procedures below must be performed
exactly as outlined, otherwise injury to the
face, eyes, body, limbs and respiratory
system could result from fire or acid due to
battery explosion. Property damage could
also result.

1. To prevent shorting of the system, remove metal rings
or watches and do not allow metal tools to contact
positive terminal of battery.

parking brake, in both vehicles.

3. Shut off lights, heater, air conditioner and any other

4. Eye protection should be worn if available. If not

available, shield eyes when near either battery.
5. Vehicle bodies or bumpers must not be in contact.
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2. Place transmission in PARK or in NEUTRAL and set !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
i
6. Connect jumper cable between POSITIVE posts of the:
CHARGED and DISCHARGED batteries. !

|

7. Connect other cable to the NEGATIVE post of theI
CHARGED battery and to a good GROUND contact in |

the engine area; not to the NEGATIVE post of thel
DISCHARGED battery. Ground contact should be at |

least twenty inches away from DISCHARGED battery.

cables.

|

|

. . |

8. Reverse above procedure when removing the jumper!
|

|

IMPORTANT

If the battery is a Delco maintenance free
type, do not attempt to jump start the vehicle,
charge or test the battery if the indicator in the
battery is bright or light yellow. Install a new
battery.
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ENGINE FUEL REQUIREMENTS
(GASOLINE)

Your engine is designed to operate efficiently in normal
operations on "Regular’ grade fuels of at least 91 RON
(Research Octane Number) or 86.5 anti-knock index
designation. The latter figure is now generally posted on fuel
dispensing pumps. It is recommended that the maximum
octane rating used be no more than four octane numbers
above the minimum of 91 octane. "Low Lead" fuel containing
at least .13 gpl (.05 gpg) lead, or the equivalent additive, per
liter (gallon) may be used.

Continuous use of gasoline which is completely free of
lead, or other lubricating additives such as phosphorous, is
not recommended. Prolonged use of such fuel can cause
excessive exhaust valve seat wear resulting in loss of
emission control, poor performance and possible engine
failure. Use of a fuel which is to low in anti-knock quality will
result in "spark knock". Since anti-knock quality of all
"Regular” grade gasolines is not the same and factors such as
altitude, terrain and air temperature affect operating efficiency,
knocking may result even though you are using the grade of
fuel recommended for your engine.

ENGINE FUEL AND LUBRICANT
ADDITIVES

The following is the International Harvester Truck
Division's policy on the use of fuel and lubricant supplement
additives.

"It is the International Harvester Truck Division's policy
to develop and build trucks that will operate satisfactorily on
fuels and lubricant of good quality marketed by the petroleum
industry. The Truck Division does not recommend the use of
any supplementary fuel or lubricant additives. The vehicle
warranty shall not apply to any unit which has been subjected
to misuse, negligence or accident. Malfunctions attributable
to neglect or failure to follow the manufacturer's fuel or
lubricating recommendations may not be within the coverage
of the warranty.”

ENGINE GOVERNED SPEEDS

The governor has two functions: First, it provides the
exact amount of fuel needed for idling position. Second, it
overrides the throttle and shuts off fuel if engine rpm exceeds
the maximum rated speed.

ENGINE SHUTDOWN
A basic rule of good engine operation concerns the

importance of idling the engine from three to five minutes
before shutting down. This few

minutes idling allows the lubricating oil and water to carry
heat away from the iron masses.

The larger the engine, the greater the need for this
idling period and of course, the length of the idling period
should somewhat follow the size of the engine in order to
avoid seals or like features of an engine being damaged by
rising heat.

To stop the engine turn the ignition switch to "OFF"
position and pull out on engine fuel shut-off control (diesel
only) until engine stops.

ENGINE SHUT-OFF LPG ENGINE

After the engine has completed its run and the engine
is to be shut-off for an indefinite period of time, it will be
necessary to close all tank valves and run the engine until the
fuel is exhausted.

ENGINE STARTING

If your vehicle is equipped with push button starting
system, turning key to the right, then pushing in on starting
button starts the engine.

If your vehicle is equipped with ignition switch key starting
system turning key to the extreme right engages the starting
motor.

IMPORTANT

Depending on starting system, either release
the push button or ignition switch key instantly
after engine starts to avoid damage to the
starting motor. If the engine does not start
promptly, DO NOT OVERTAX THE
STARTING MOTOR OR THE BATTERY. Do
not use the starting motor longer than 30
seconds at a time.

Wait at least 15 seconds between attempts to
start the engine to prevent heat (generated in
the starting motor) from scorching the starting
motor commutator.

\ CAUTION

|

|

DO NOT START OR RUN AN ENGINE
'WITHOUT VEHICLE BEING COMPLETELY
\VENTILATED AT ALL TIMES. Exhaust gas
\from all internal combustion engines contains
|posionous carbon monoxide gas which is
odorless, tasteless, and colorless. When
\vehicle is started inside, keep garage doors
wide open. This poisonous carbon monoxide
| gas will not only cause drowsiness, but could
be fatal. Proper ventilation while operating
ivehicle must be adhered to.
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GASOLINE ENGINE-AUTOMATIC CHOKE

Set parking brake and place transmission control in the
neutral position.

If engine hasn't run for several hours and is cold, press
the accelerator pedal once all the way to the floor for a
moment and then release it. This sets the automatic choke to
give the engine a "rich" fuel mixture for cold starting. If the
engine has been stopped for only a short time and is still
relatively warm, don't set the choke. Otherwise, you may
flood a warm engine with too much gasoline and actually
prevent it from starting. Just depress the accelerator pedal,
about one-fourth of its downward travel and keep it there while
starting the engine. Don't pump the accelerator pedal, you'l
only flood the engine. If this should happen, however, the
engine will usually start if the pedal is pushed and held all the
way to the floor while operating the starter.

Depress the clutch pedal and keep it depressed until
the engine is running.

After a cold engine starts to warm up and is running
smoothly, tap accelerator pedal sharply with your foot to
reduce fast idle speed.

GASOLINE ENGINE-MANUAL CHOKE
1. Set parking brake.
2. Place transmission control in the neutral position.

3. Depress accelerator once all the way to the floor and
hold. Pull choke control out full distance and release
accelerator. Do not use the choke when engine is
warm.

4. Depress clutch pedal and keep it depressed until the
engine is running.

5. Start Engine.

6. Immediately after engine starts adjust choke control for
proper fast idle speed and mixture control. The
frequent use of the choke control dilutes the crankcase
oil. For this reason, we recommend a more frequent
complete oil change in winter, using new oil of good
quality.

7. Push the choke control all the way in as soon as the
engine warms up and operation permits.

LPG ENGINE COLD

1. Slowly open only the vapor valve on one fuel tank. It is
important that the vapor valve be opened slowly,
otherwise the excess flow valve at the tank or in the line
may be ‘"slugged" or automatically closed.
Approximately 50 seconds are required for the excess
flow valve to relieve itself.

2. Press primer control on dash two or three times. A
manual operated primer plunger is also provided on the
converter for priming the engine under the hood.

3. Push in clutch pedal and hold in until after engine is
started.
4. Start Engine. If the engine fails to start or makes a

false start do not try starting again until the engine has
come to a complete stop.

5. As soon as engine starts, press accelerator pedal
slightly to pick up engine control. To press accelerator
before engine starts will make starting more difficult.

6. After the engine warms up to normal operating
temperature, slowly turn the liquid valve at tank on and
the vapor valve off.

LPG ENGINE WARM

1. Slowly open the liquid valve on one tank only.
2. Do not use the primer control.
3. Start Engine, in the same manner as described in

Items 4 and 5 of Cold Start Procedure.
ENGINE WARM UP

It is very important that any engine be warmed up
before applying load.

The warm-up period provides time for the lubricating oil
to establish a film between moving parts.

In colder areas where temperature is often below 0
deg. C (32 deg.F), the warm-up period for turbocharged
engine is especially important. The cold external oil lines
leading to the turbocharger will tend to slow oil flow until the
oil warms up.

Slow oil flow to the turbocharger reduces the oil
available for the bearing; therefore, before applying load or
speed above 1000 rpm to the engine make sure to:

WARM UP THE ENGINE FOR A MINIMUM OF FIVE
MINUTES AT OR BELOW 1000 RPM BEFORE APPLYING
LOAD.
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CAUTION

| |
| |
l |
i When parking your diesel vehicle the fol- !
! lowing procedures must be followed: Failure !
! to follow these procedures, could result in an !
! unattended vehicle moving, thus resulting in !
! personal injury or property damage. !
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

When parking your Diesel vehicle, do not
leave transmission in gear; if vehicle rolls,
engine could start by heat of compression.
Use parking brake for parking on a grade,
block wheels or turn to curb.

FRONT AXLE (4x4)

Pushing the control forward engages the front axle.
Pulling the control backward disengages the front axle.
Neutral position is locked between the engaged and
disengaged position. When the front axle is engaged, a
"RED" light on the instrument panel will glow to alert the
operator.

CAUTION

To avoid personal injury or property damage
pay strict attention to the following:

wheels (with engine power) with the vehicle
stationary and the rear wheels raised from the
ground, first disengage the front axle;
otherwise the driving front axle will pull the
vehicle off its support.

|
|
|
|
|
|
|
i
: Should it be necessary to operate the rear
i
|
|
|
|
|
|
|

Parking brakes should be applied when the
transmission and transfer case have been left
in the Neutral Position with the engine running
or not running.

IMPORTANT

Do not keep the front axle engaged when
operating on DRY, HARD surfaced roads
EXCEPT where it is absolutely necessary to
operate with the transfer case in low range.
Operating on hard dry surfaces with both the
front and rear axle engaged creates a build up
of torque between the axles resulting in
excessive tire wear and strain on the entire
drive unit.

When necessary to operate with the transfer
case in low range, the front axle drive must be
engaged to avoid excessive torque load on
the rear axle.

FRONT AXLE DISENGAGEMENT (4x4)

The torque build-up between the front and rear axle
sometimes causes difficulty when disengagement of the front
axle is attempted while the truck is in motion.

To disengage the front axle with the truck in motion, it
is necessary to relieve the torque buildup between the front
and rear axle by either slacking off abruptly on the accelerator
and/or releasing the clutch while pressure is applied to the
front axle control.

In some instances it may be necessary to stop the
truck and move it slightly in the reverse direction before
disengagement of the front axle can be completed.

FRONT AXLE ENGAGEMENT (4x4)

The front axle can be engaged with the truck in motion
by pushing the front axle control forward to the "IN" position.
It is not necessary to stop the truck or to disengage the clutch
when engaging the front axle.

If difficulty is encountered in engaging the front axle
when the truck is not in motion, it means the splines on the
engaging clutch are not matched. Using forcing action or
kicking the control will not make it engage but may damage
the control linkage. Shift the transmission into low gear and
roll the truck forward, keeping the pressure under control.
When the splines are matched, it will engaged. It is easier to
engage the front axle with the truck in motion.

With automatic transmission, it may be necessary to
use a special procedure to shift out of neutral position in the
transfer case. The input shaft to the transfer case must be
stopped either by shifting between forward and reverse or by
stopping the engine. Keep pressure on the transfer case lever
as the input shaft approaches zero speed.

FRONT WHEEL LOCKING HUBS (4x4)

Locking hubs provide a means of controlling the
engagement of the front wheels with the front drive axle.
When engaged, full power is transmitted to both wheels.
Disengagement with front axle nor driving allows the front
wheels to "Free Wheel", and the axle shafts and differential
gears to remain idle, saving unnecessary wear.
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IMPORTANT

For the first 320 km (200 mi.) operate your
new vehicle with locking hubs in "lock"
position to assist in initial break in of the front
driving axle.

DO NOT DRIVE unless controls on both hubs
are set properly and both are set the same!

BE SURE THAT BOTH HUBS are in either
"FREE" position (TURN COUNTERCLOCK
WISE TO FREE) or "LOCK" position (TURN
CLOCKWISE TO LOCK). Arrow in center of
controls must always point directly to one of
the dots on the rim of the hub, controls
"SEAT" when in position! You can feel the
control "SEAT" itself when it is properly set. If
arrow does not point to one of the dots, it will
not seat. Both hubs must always be set the
same!

IMPORTANT

USE FINGERS ONLY TO TURN
CONTROLS. If controls do not turn freely
with your fingers, move vehicle slightly either
way in two-wheel drive, standard gear range,
and try again. DO NOT FORCE CONTROLS
WITH TOOLS.

WHEN TO USE "FREE" OR "LOCK"
POSITION: Use "FREE" for all driving that
does not require four wheel drive power and
traction. Use "LOCK" whenever four-wheel
drive is used.

To avoid excessive torque loads on the rear
axle, DO NOT drive vehicle in low range of
transfer case with locking hubs set in "FREE"
position.

POWER DIVIDER LOCK CONTROL
(For tandem drive axles)

The power divider lock control is used with vehicles
equipped with dual real axles having inter-axle differentials.

For normal driving on hard surface roads, the control
should be moved to the "out" (unlocked) position.

To transmit equal power to both rear axles when under
heavy load and one or both wheels of the axle are slipping,
the control should be moved to the "in" (locked) position. A
green (PDL warning light on the instrument panel indicates
the control is in locked position.

IMPORTANT

Move control to the "in" (locked) position at
low speeds and never when wheels are

slipping.

SHIFTING (Main and auxiliary transmission)

The auxiliary transmission, used in conjunction with the
main transmission, provides additional gear ratios. The
auxiliary transmission (in addition to the main transmission)
must be placed in one of the driving positions before power
can be transferred to the rear wheels.

The auxiliary transmission gear shifting is similar to the
main transmission.

The operator can, after knowledge of his load and road
conditions, manipulate the gear ratios of a main and auxiliary
transmission to obtain the most efficient operation and road
speed for his particular operation.

Selection of the "UD" (underdrive) gear in the auxiliary
transmission gives a greater gear reduction than provided by
the main transmission.

IMPORTANT

For auxiliary transmissions that have a deep
low (numerically higher than 2.0: 1)
underdrive gear ration the deep low gear
should be operated or shifted only when the
main transmission is in low gear. The deep
low gear is intended only for starting the
vehicle in motion when fully loaded or for off-
highway use when moving less than 5 MPH
(8.05 KPH) over rough terrain.

The selection of the "OD" (overdrive) gear in the
auxiliary transmission provides a gear to permit increased
foad speeds in the various transmission ratios.

IMPORTANT

When auxiliary transmissions are use in
combination with automatic transmissions a
loaded vehicle should not be started with the
auxiliary in the "OD" (overdrive) position.
Auxiliary transmission ratio selections must
be made only when vehicle is not in motion.
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SHIFTING (Two-speed rear axle)
SHIFTING INTO THE LOW SPEED RATIO
1. On level grades or at high truck speeds:

a. Keep the accelerator pedal depressed and push the
control down.

b. To complete the shift, release the accelerator pedal
and then depress the accelerator again as quickly as
possible. Do not operate the clutch.

2. On upgrades or at slow truck speeds:

a. Keep the accelerator depressed and push the switch
control down.

b. To complete the shift, keep the accelerator
depressed and disengage and re-engage the clutch
as quickly as possible.

3. On downgrades against the engine:

a. Release the accelerator pedal and push the svitch
control down.

b. To complete the shift, press down on the accelerator
pedal enough to synchronize the gears, then
immediately release the accelerator. Do not operate
the clutch.

SHIFTING INTO THE HIGH SPEED RATIO
1. On downgrades against the engine:

a. Release the accelerator pedal and pull the switch
control up.

b. To complete the shift, disengage and reengage the
clutch with the accelerator pedal released.

2. At any time except on downgrades against the engine:

a. Keep the accelerator pedal depressed and pull the
switch control up.

b. Gradually release the accelerator to complete the
shift. Do not depress the accelerator until the shift is
completed.

SPLIT SHIFTING

To shift to the next higher gear in the transmission and
at the same time from the high to the low speed axle, shift the
transmission in the usual way and push the switch control
down just before engaging the clutch.

To shift to the next lower gear in the transmission and
at the same time from the low to the high speed axle, pull the
switch control up and release the accelerator, then complete
the transmission shift in the usual way.

Always park and start in low range.
STARTING A TURBOCHARGED TRUCK ON A GRADE

Under normal circumstances, when a driver is starting
a load on a grade with either a naturally aspirated diesel
engine or a gasoline engine, he begins to engage the clutch at
which time the rpm starts to fall slightly and very quickly
recovers as the vehicle begins moving.

The turbocharged diesel engines have a somewhat
different feeling -once the clutch is engaged the rpm falls off
significantly. This is due to the emission control device on the
turbocharged engine which controls the fuel input during first
gear acceleration. After the initial drop in speed, the engine
will recover and accelerate in a normal manner. However, it
is a different feeling and when the rpm falls off, the natural
reaction is to disengage the clutch rapidly and try to bring up
the rpm. Do not do this, for if you do, the cab will begin to
buck and, in extreme cases, damage to the driveline
components can result.

THE PROPER PROCEDURE SHOULD BE:

1. Set the trailer brakes, bring the rpm up slightly and
begin to engage the clutch while, at the same time,
releasing the trailer brakes.

2. As the rpm begins to fall off, DO NOT disengage the
clutch. The rpm will quickly come back and the vehicle
will rapidly accelerate up the grade.

TOWING INSTRUCTIONS

Before moving the towed vehicle, check for adequate
road clearance of vehicle components.

Also before towing a disabled vehicle, be sure to fully
release the parking brake. See Parking Brakes.

TOWING VEHICLE WITH FRONT WHEELS SUSPENDED

When it is necessary to tow a vehicle with the front
wheels suspended, if at all possible, use a towing dolly to
position rear wheels on, thus avoiding any unnecessary
transmission or differential damage. If a towing dolly is not
available, proceed as follows.
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IMPORTANT

Vehicles with manual transmissions should
not be towed even short distances without
suspending rear wheels or removing the
propeller shaft.

TOWING VEHICLE WITH REAR WHEELS SUSPENDED

Whenever possible, it is preferable to tow a disabled
vehicle from the rear by raising the rear of the chassis and
towing it backwards which will eliminate the preparations
required when the rear drive wheels are on the ground. When
towing a vehicle with rear of the chassis suspended, the front
wheels must be locked in the straight ahead position.

Vehicles with manual shift must have at least one (1)
pint of transmission lubricant drained from the case. This will
prevent transmission lubricant from entering the clutch
housing and lubricant saturating the clutch discs. Make sure
that the transmission lubricant is replaced before the vehicle
is put back into service.

Towing the vehicle with the front wheels on the ground
also eliminates possible damage to the front bumper.

IMPORTANT

Full floating axles are axles where the axle
shafts may be removed without disturbing the
wheel and hub assemblies. On chassis with
full floating axles, remove the axle shafts from
all axles to be in contact with the road surface
during the towing operation. The wheel hub
ends must be covered to prevent loss of axle
lubricant and entrance of contaminants.

If axle shafts are not removed, removal of rear
propellar shafts will be required.

In the event the chassis is equipped with
tandem axle and the vehicle is to be towed
from the front, the forward rear axle may be
raised to clear the road surface and secured
to the frame by chains or "U" bolts, allowing
only rear axle to contact road surface and axle
shafts removed from rear axle assembly, Use
extreme care in securing the chains or "U"
bolts to avoid possible damage of brake lines,
hoses or other components.

10

TRANSFER CASE

This control "ENGAGES" or "DISENGAGES" the front
axle and selects the "HIGH" or "LOW" speed range of the
transfer case.

CAUTION

When parking your 4 x 4 vehicle the following
procedures must be followed:

Failure to follow these procedures, could
result in an unattended vehicle moving, thus
resulting in personal injury or property
damage.

AUTOMATIC TRANSMISSION
1. Transfer case must be in gear.
2. Transmission must be in "PARK"
MANUAL TRANSMISSION
1. Transfer case must be in gear.

2. Transmission must be in gear.

It is also recommended the parking brake be "Set" at
this time.

SHIFTING (Transfer Case)

The transfer case transmits power to the front driving

axle for operation over rough terrain, steep grades or slippery

surfaces (i.e;, mud, gravel, snow) where improved traction is

required.

Low gear of the transfer case (if so equipped) should
be engaged only when the vehicle is stopped or moving

heavy loads.

forward slowly. Low gear is intended for off-highway use only,
where additional gear reduction is occasionally required to pull

IMPORTANT

The vehicle must not be operated with the
transfer case in low gear on dry, flat, hard
surface roads. Operating under these
conditions may damage the power train.
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AXLE-REAR (With Locking Differential)
CAUTION

To avoid personal injury or property damage,
pay strict attention to the following:

If a truck is equipped with a locking
differential, power will be transmitted to the
opposite rear wheel or axle if one of the rear
wheels or axles slips. Both rear wheels or
both rear axles must be raised free of ground
if it is necessary to operate one rear wheel
with truck stationary; otherwise, the wheel or
axle that is not raised will pull vehicle off its
support.

BODY-CAB

Frequent and regular washing will lengthen the life of
your new vehicle's painted finish and bright metal trim.

WASHING: Wash your vehicle often with warm or cold
water to remove dirt and preserve the original luster of the
paint. Never wash the vehicle in the direct rays of the hot sun
or when the sheet metal is hot to the touch, as this may cause
streaks on the finish. Do not use hot water or strong soaps or
detergents or wipe off dirt when the surface is dry as this will
scratch the paint.

WAXING OR POLISHING VEHICLES: Prior to use of any
wax or polish, vehicle must be thoroughly washed.

BRIGHT METAL CARE: Bright metal such as
anodized aluminum, chrome and stainless steel, require the
same washing as painted surfaces. A non-abrasive chrome
cleaner may be used sparingly to clean the bright metal. Do
not use steel wool. Use of automobile wax or polish on bright
metal usually will restore the original brightness.

UPHOLSTERY CARE: Use a whisk broom and vacuum
cleaner to remove loose dust and dirt from upholstery and
floor. Vinyl and woven plastic upholstery can be washed with
warm water and mild soap, wipe dry. If commercial cleaners
are used, follow instructions supplied with cleaner.

BRAKES (Air)

AIR COMPRESSOR (Air Cleaner)

Some engines are equipped with air compressors that
have an air cleaner mounted directly to the air compressor.

For servicing, refer to Engine Lubrication Section.

AIR RESERVOIR MOISTURE DRAINING

Moisture taken in with the air through the compressor
inlet valves collects in the reservoirs and NECESSITATES
DRAINING THE RESERVOIR DAILY IN COLD WEATHER
AND ONCE A WEEK IN WARM WEATHER by opening the
drain cock located either on the bottom of the tank or in the
end of the tank. If in the end of the tank, there must be some
air pressure in the system to assure proper drainage. Be sure
to close the drain cocks after all moisture has been expelled.

The Automatic Reservoir Drain Valve ejects moisture
and contaminants from the reservoir in which it is connected.
It operates automatically and requires no manual assistance
or control lines from other sources.

BRAKE ANTILOCK SYSTEM

The brake antilock monitor (warning) light may be used
to quickly trouble shoot the antilock system. The warning light
will indicate to the operator or serviceman that the system is
functioning properly or not.

Satisfactory System

A satisfactory antilock system is indicated each time
the ignition key switch is turned to either "ON" or "RUN"
position with the antilock warning light momentarily
illuminating, followed by the light going out and remaining off.
This indicates that the computer modules are receiving power
and the solenoid valves are properly connected to the
computer modules.

Warning Light Will Not llluminate

No light when the ignition key switch is turned "ON"
could be the result of no power to the antilock system or the
light bulb is burned out. Check for bad fuse or light bulb.

Warning Light Remains On

If the warning light should remain "ON" a problem is
indicated in the antilock control system. Should this condition
occur the service brakes will function in the normal manner;
however, the vehicle will not have the added safety and
advantage of the antilock.

If the antilock warning light comes on and stays on, the
antilock system should have an "Ignition Cycle Check"
performed to determine if all or any computer modules and air
control valves are operating satisfactorily. Refer to "Ignition
Cycle Check".
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WARNING LIGHT ILLUMINATES WHEN
VEHICLE IS OPERATED

As the vehicle is driven about 24 km (15 mph) the
antilock warning light should remain "OFF". If the light should
come "ON" and remain on above 24 km (15 mph), a wheel
sensor problem may exist. Excessive spin on one drive wheel
relative to the other on some axles may cause the monitor
light to go "ON". To correct this condition, the ignition switch
must be turned "OFF" and back "ON" to reset the system and
correct the condition.

If wheel spin is not the cause of the light remaining on,
one or more of the sensors could be the problem.

Most common problems found with the sensors are:

1. Vehicle brake hang-up and slow release of brakes
(dragging brakes).

2. Loose-wheel bearings causing excessive exciter ring
runout.
3. Insufficient voltage output of sensor or shorted sensor

or Sensor wires.

4. Improper installation of wheel and drum assemblies,
could result in insufficient voltage output.

IMPORTANT

Do not rock the hub and drum when installing
as the sensor may be pushed in too far. Do
not forget to pull the sensor out to its
maximum outward travel (away from center of
vehicle) prior to installing the hub and drum
assembly to assure that the sensor is properly
adjusted.

5. Always check the sensor voltage output connector
located at some point on the axle after performing any
maintenance to brakes, wheel bearings or wheel seals.
A volt-ohm meter can be used for sensor voltage
output check at sensor connector by spinning the wheel
about one revolution every two seconds. Voltage
should not be lower than .3 volt.

IGNITION CYCLE ANTILOCK SYSTEM

To ignition cycle the antilock system, turn the ignition
switch "ON" to "OFF" several times prior to starting the
ignition cycle check. Then with at least 552 kPa (80 psi) air in
system, apply the brakes and turn the ignition switch to "ON"
position. This allows all air valves to exhaust a small amount
of air. Continue to turn the ignition switch "ON" to "OFF" with
the brakes

applied until all computer modules and air control valves have
been checked. An assistant will be required to listen for the
exhaust of air at each axle air control valve.

BRAKE ADJUSTMENT

A regular schedule for periodic cleaning, lubrication,
adjustment and inspection should be established, based on
the type of vehicle operation. It is difficult to predetermine an
exact maintenance interval (time or mileage) since vehicles
will be used in a wide variety of operational applications and
conditions.

Periodic checking of push rod travel or brake
adjustment is essential for good braking. Push rod travel
should be checked every 3,000 km (2,000 miles) to determine
if adjustment is necessary. Push rod travel should be kept at
a minimum without brakes dragging.

Inspect brake lining every 19,000 km (12,000 miles) or
every 12 months; whichever occurs first. When brake lining
or blocks are worn to within 1.6 mm (1/16") of rivets, brake
lining must be replaced.

This inspection or adjustment should only be
performed by qualified service personnel and must be in
accordance with instructions provided by International
Harvester Co.

Do not back off front brakes so that they are not as
aggressive, letting the rear brakes do all the stopping of the
vehicle. Do not overlook the brakes on the trailer either.
Brake balance on trucks and tractor trailers is essential for
good braking and minimize cycling of the antilock.

Too much lining-to-drum clearance will require more air
to be delivered to each of the brake chambers since a longer
stroke of the chamber is required. Improper brake adjustment
on an axle (one brake group adjusted properly and the brake
group on opposite side of vehicle backed off) will result in an
antilock cycle since one brake group will tend to lock up or
slow down more rapidly than the other. This cycling of the
antilock will tend to increase the stopping distance of a
vehicle.
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BRAKES HYDRAULIC

The vehicle may be equipped with either a single hydraulic brake system (codes 04011 or 04058) or split hydraulic system
(codes 04044, 04055 or 04059) depending upon the front axle gross weight rating.

Code Type System Identification
04011 Single A. One hydraulic fluid line from master cylinder which is

under hood mounted on dash panel.
B. Vehicles with frame mounted hydrovac.
C. Vehicles with 5,000, 6,000 and 7,500 Ib. front axles.

04058 Single A. One hydraulic fluid line from master cylinder which is
under hood mounted on dash panel.

B. Vehicles with frame mounted hydrovac.
C. Vehicles with 9,000 10,000 and 12,000 Ib. front axles.

04055 Dual Power A. Split hydraulic master cylinder with two compartment
reservoir, two hydraulic fluid lines and is mounted on
DPB booster.

B. Dual Power Brake (DPB) booster with vacuum power
chamber and a hydraulic power booster which receives
hydraulic source from separate hydraulic pump (power
steering). DPB booster is mounted under hood on dash
panel.

C. Vehicles w/5,000, 6,000 and 7,500 Ib. front axles.

04044-04059 Hy-Power A. Split hydraulic master cylinder with two compartment
reservoir, two hydraulic brake fluid lines and mounted
on the Hy-Power booster assembly.

B. Hy-Power booster is a hydraulic assist system which
receives hydraulic assist from separate hydraulic pump
(power steering). It also has an electric power backup
pump. lItis under hood mounted on dash panel.

C. Vehicles with 5,000 thru 12,000 |b. front axles.

BRAKES (HYDRAULIC) Air Cleaner
Brake Vacuum Power Cylinder (Hydrovac)
The hydraulic brakes on some models are self- Replace: Every 12,000 miles (19,000 kilometers)
adjusting. The automatic brake adjuster maintains proper
clearance between the brake shoe lining and drum during the Location: Adjacent to Hydrovac
service life of the lining. inside left frame rail under cab.

The automatic brake adjuster operates when the
brakes are applied while the vehicle is moving rearward. It
should be noted, however, that the automatic adjustment
feature does not eliminate the need for periodic inspection of
the brake system (wheel cylinders, master cylinder, lines and
hoses, etc.) or the replacement of worn or damaged linings or
other parts.
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BRAKE PEDAL ADJUSTMENT Single MASTER CYLINDER (Brake)

Hydraulic System (Codes 04011 & 04058)
Fluid level should be 6.4 to 12.7 mm (1/4 to 1/2") from

Reference letters for brake pedal adjustment. top of reservoir. Do not fill the master cylinder to the top of
reservoir.
F.  Use this hole to attach clevis
to pedal on 4x2 & 4x4 vehicles. STOPLIGHT SWITCH ADJUSTMENT
G. Use this hole to attach clevis The stoplight switch should be adjusted so that the
to pedal on 6x4 vehicles. clearance between the switch body (not plunger) and pedal
lever is 3.048 mm (0.12"), when the brake pedal has been
Brake pedal should have pedal properly adjusted
stroke "J" after pedal stop has
been adjusted to obtain pedal
height "K". \
3. 226 mm (8.9") 4x2 & 4x4 j/
vehicles BRAKE
PEDAL \
230 mm (9.1") 6x4 vehicles LEVER
K. 201.5mm (7.9" 4x2 & 4x4 :m:glm.;
vehicles TRAVEL ~
206 mm (8.1") 6x4 vehicles STOP LIGHT

SWITCH

0.12 INCH

CLEARANCE
MT-21841

CAUTION

| |
| |
| |
| |
| |
! The Hy-Power and Dual Power Brake !
! Systems consist of two completely separate !
! hydraulic systems operating with two different !
! and incompatible fluids; power steering fluid !
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

and hydraulic brake fluid. Failure to observe
precautions preventing the contamination of
either system with fluid from the other will
result in the swelling and deterioration of
rubber parts leading to reduced brake
performance and eventual failure.

BRAKE PEDAL ADJUSTMENT

To avoid fluid contamination, the following should be
CODE 04011 & 04058

wr.z100 observed:
1. Use only fluids specified (or equivalent), and properly
SPLIT HYDRAULIC SYSTEM identified.
(Codes 04044, 04055 and 04059) 2. Add fluids only to the following locations:

The brake pedal adjustment is at the booster control
valve (push rod) and clevis. Proper pedal height (travel) will
be obtained when the clevis is adjusted to 177.8 mm (7")
between booster mounting surface and clevis center opening.

a. Power steering fluid to the power steering fluid pump
reservoir.

b. Brake fluid to the brake master cylinder.
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PARKING BRAKE (BURNISHING)
(DRIVELINE TYPE)

The following burnishing procedure is required to be
performed on new vehicles or whenever the parking brake
lining and/or drum is replaced. Consult your dealer if you do
not understand the parking brake burnishing procedure for
your vehicle.

The procedure:
1. The vehicle must be loaded (near rated GVW)

2. With the parking brake released, turn the handle knob
of the orchlen lever until a force is obtained to apply the
brake (over center position of lever) which will result in
the vehicle making a somewhat lighter than normal
stop (3-5 feet per second) without wheel lock up.

3. Make ten (10) stops from 16 km/h (10 mph) on a dry
hard surface road using only the parking brake to stop

the vehicle.

4. After each stop, release the parking brake and drive the
vehicle at 32 km/h (20 mph) for 4 km (2.5 mi.) to cool
the brake.

5. Readjust parking brake linkage (between hand lever

and brake assembly) and hand lever knob to suit your
operational requirement considering load and road
grades you are operating over.

CLUTCH (Pedal Free Travel)

When adjustment of the pedal free travel is necessary,
it is extremely important that the work be properly performed;
otherwise, early failure of the clutch will result and a costly
clutch overhaul becomes necessary.

To avoid needless delay and expense, allow only
competent and experienced servicemen to perform these
operations.

COOLING SYSTEM
ANTIFREEZE

The cooling system of your new vehicle is filled at the
factory with IH permanent-type antifreeze. IH permanent-type
antifreeze may be added undiluted if protection below -29 deg.
C (-20 deg. F) is required.

CLEANING

Once a year the cooling system should be drained and
thoroughly flushed.

Unless the cooling system is treated with a corrosion
preventative, rust and scale will eventually clog up passages
in the radiator and water jackets. This condition is aggravated
in some localities by formation of insoluble salts from the
water used.

IH cleaning solutions are available which have proven
very successful in removing accumulation of rust, scale,
sludge and grease. This solution should be used according to
the recommendation on container.

IMPORTANT

Do not use chemical mixtures to stop radiator
leaks except in an emergency. Never use
such solutions instead of needed radiator
repair.

When draining the cooling solution, disconnect the
radiator outlet hose, as large particles of sediment will not
pass through the drain.

CAUTION

When removing the pressure type cap from
the radiator, perform the operation in three
steps. Push down, loosen cap slowly to its
first notch position; then pause a moment.
This will avoid possible scalding by hot water
or steam. Continue to turn cap to the left and
remove.

IMPORTANT

If the coolant should get extremely low and
the engine very hot, let the engine cool for
approximately 15 minutes before adding
coolant; then, with the engine running, add
coolant slowly. Adding cold water to a hot
engine may crack the cylinder head or
crankcase.

COOLANT HOSES

For proper care of coolant hoses, refer to "Cooling
System Refill Capacities".
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COOLING SYSTEM FILLING
(Gasoline Engine)

To eliminate air being trapped within the engine or
heater, the following procedure should be followed when filling
the engine coolant system.

1. Fill cooling system until coolant reaches bottom of
radiator filler opening. Install radiator cap.

2. Set parking brake and start engine.

3. Allow engine to operate at a fast idle until engine
reaches its normal operating temperature.

4. After engine reachesits normal operating temperature,
trapped air will be expelled from system.

5. With engine still running, add sufficient coolant to bring
level to approximately one inch below bottom of filler
neck.

RADIATOR SHUTTERS
Automatic radiator shutters provide increased engine

efficiency and economy as well as improved heater
performance.

SHUTTERSTAT (With Air Filter)

The shutterstat, in conjunction with the power air
cylinder, air filter and air pressure operate or close the shutter
assembly as engine temperature decreases. Tension springs
within the shutter assembly open the shutter as engine A
temperature increases. The air filter element in the shutterstat
should be removed and cleaned at least once a year.

THERMOSTAT

Your new truck is equipped at the factory with a high
temperature thermostat.

Permanent type antifreeze must be used with high
temperature thermostats.

WATER FILTER
TO REPLACE:

1. Remove water filter assembly by turning
counterclockwise. Clean filter mounting pad.

2. Lubricate new gasket and place element in position on
center tube. Hand tighten 1/2 to 3/4 turn after gasket
first contacts base of mounting pad. Do not

overtighten.

3. Start engine and check for leaks.
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ELECTRICAL

ALTERNATOR

IMPORTANT

Before connecting a fast charger, booster
battery or installing a new battery, make sure
that the ground polarities of the fast charger,
booster battery or alternator (when installing a
battery) are matched to the ground polarity of
the vehicle battery. Improper usage of fast
charger, hook-up of booster battery or
installing battery can cause damage to the
electrical system or to the alternator. Do not
attempt to polarize the alternator.

ALTERNATOR BELT ADJUSTMENT

For proper belt deflection refer to Fan and Accessory
Belt Adjustment under Engine.

BATTERY

The solution in each cell should be to the indicator
level. When the solution is below this level, add distilled
water, using a clean syringe. Acid or electrolyte should never
be added except by skilled personnel.

Under no circumstances add any special battery
"dopes", solutions or powders.

Test the specific gravity of the electrolyte in each cell
with a hydrometer at least once a month. A hydrometer
reading of 1.260 at 27 deg. C (80 deg F) indicates a full
charge. Never allow the battery to fall below 1.225 which
indicates half charged. A discharged battery will freeze at -7
deg. C (20 deg. F). A fully charged battery will withstand
temperatures as low as -62 deg. C (-80 deg. F).

Battery cable terminals must be clean and tight. Use
hot water and common baking soda for removing terminal
corrosion and for cleaning the top of the battery. Brighten the
contact surface with steel wool, apply a light coat of vaseline
or chassis lubricant and reassemble. Be sure the terminals
are clamped tightly and that battery is clamped securely in the
battery box.

When working around the terminals and battery, use
extra care to avoid shorting. A good practice is to insulate
pliers and screwdrivers. DO NOT CHECK BATTERY
CONDITION BY SHORTING (FLASHING) ACROSS
TERMINALS.

CAUTION

To prevent severe injury to the eyes, face
limbs and body, due to a fire or dangerous
explosion from flames or sparks, it is
imperative that flames or sparks be kept away
from the vent openings of the battery. This is
particularly true when jumper cables are being
used.

In addition, inhaling of hydrogen gas
produced in the normal operation of the
battery could result in partial or permanent
damage to the respiratory system.
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i WHEN INSPECTING BATTERY, NEVER
! SMOKE OR EXPOSE BATTERY TO
! SPARKS OR FLAMES, AS THE GAS
! MIXTURE IN EACH CELL OF THE BATTERY
! WHICH EXCAPES THROUGH THE HOLES
! IN THE VENT PLUGS CAN IGNITE,
! CAUSING AN INTERNAL EXPLOSION OF
! THE BATTERY.
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Whenever disconnecting battery terminals,
always disconnect GROUND TERMINAL
FIRST. When reconnecting, always connect
GROUND TERMINAL LAST.

ALWAYS WEAR EYE PROTECTION WHEN
WORKING AROUND BATTERIES. Do not
attempt to jump start a vehicle having a
frozen battery, because the battery may
rupture or explode. If a frozen battery is
suspected, examine all fill vents on the
battery. If ice can be seen, do not attempt to
start with jumper cables as long as the battery
remains frozen. Thaw out battery, fill with
water and recharge. Failure to observe the
above instructions could result in any or all of
the aforementioned injuries.

CIRCUIT BREAKERS OR FUSES

The various electrical units are protected by either
fuses or circuit breakers located under the instrument panel to
the left of the driver.

A fuse panel for trailer connections is located on the
cab behind the driver.

ENGINE INITIAL TIMING

To assure efficient operation of the engine the timing
should be checked with a timing light attachment No. 1 (right
front) spark plug on MV-404, MV-446, No. 1 left front spark
plug on V-537 engines and No. 8 (right rear) spark plug on V-
345 and V-392.

Refer to "Emission Control Information" label in the
engine compartment for timing.
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HEADLIGHT REMOVAL

1. Remove the headlight rim retaining screw at the bottom
of the headlight body and remove the rim.

2. Unhook the headlight retaining spring from the
headlight retainer, or remove the headlight rim
retaining screw.

3. Remove the sealed-beam unit from the headlight and
disconnect the three-way connector at the rear. Hold
the three-way connector firmly to avoid damage to the
wiring. Remove the headlight retainer from the sealed
beam unit.

All IH Dealers include in their service tools, equipment
scientifically developed for aiming headlight beams. The use
of this equipment will result in maximum illumination for night
driving and assure that the headlight aiming does not conflict

with existing laws and regulations. It is good practice to avalil
yourself of this service when a sealed-beam unit has been
replaced or the headlight beam pattern does not give
adequate illumination.

PARKING LIGHTS

The parking lights are equipped with ordinary filament
bulbs. Should it become necessary to replace either a parking
light lens or bulb, remove the lens retaining screws, replace
the necessary parts and reassemble.

SPARK PLUGS-GASOLINE ENGINES

For spark plug change intervals, refer to Emissions
Manual.
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ENGINE

CRANKCASE VENTILATION SYSTEM
For servicing intervals refer to Emissions Manual.
DIPSTICK-OIL LEVEL
Keep oil level as near the high level mark as possible. Never operate an engine with oil level below low level mark.

When checking the oil level, the dipstick must be withdrawn and wiped clean, then inserted all the way and again withdrawn for a
true reading .

Never check the oil level with engine running or immediately after engine shutdown as an inaccurate reading will be obtained.
Use only a good grade and proper viscosity engine oil.

The lubricating oil in a diesel engine becomes dark in color after short periods of engine operation. This discoloration is not
harmful to engine parts as long as the oil and oil filter element change periods are performed at regular intervals .

FAN AND ACCESSORY BELT ADJUSTMENT

SEE TABLE FOR
DEFLECTION

MT-2727

Conventional "V " belts are used on the engine to drive the fan and various accessories. Belt tensions are as follows:

DEFLECTION PER .3

BELT WIDTH METER (1 Ft.) OF
SPAN

12.7 mm ( 1/2" ) 10.3 mm (13/32")

17.5 mm (11/16") 10.3 mm (13/32")

19.1 mm ( 3/4" ) 11.2 mm ( 7/16™)

22.2 mm ( 7/8" ) 12.7 mm ( /2" )

25.4 mm ( 1" ) 14.3 mm ( 9/16")

OIL FILTER-ENGINE Gasoline
Procedure for servicing the spin-on type oil filter is as follows:
1. Remove oil filter assembly by turning counterclockwise with the hands or a suitable tool. Clean flter mounting pad.
2. Coat the gasket on the new filter with a film of grease.

3. Place the new filter in position on the center tube. Hand tighten ¥ to % of a turn after gasket first contacts base of mounting
pad.

4. Start engine and run for at least five minutes to warm oil and check for leaks. Also check engine oil level.
FUEL SYSTEM AIR CLEANER (Gasoline Engines)

The dry type air cleaner utilizes a special paper element which is sealed at the outlet end so that all air drawn into the engine
must enter through the element. There is no oil reservoir used in this type of filter, hence the reference to "dry type".

Connections between the filter and engine must be kept tight to prevent entry of dirt laden air
For servicing intervals refer to Emissions Manual.
CARBURETOR REDUNDANT THROTTLE CLOSING LINKAGE

In the event the throttle return spring becomes disconnected at either end, the carburetor redundant throttle closing linkage will
return throttle linkage to the idle position. Vehicles may be driven in this condition; however, increased accelerator pedal effort will be

required. When this occurs, carburetor redundant throttle closing linkage should be reloaded as soon as possible following the
instructions outlined.

CAUTION

Whenever throttle return spring is disconnected at either end, the throttle linkage at the carburetor will snap to the
closed position under a spring force sufficient to cause possible personal in jury. It is essential, to prevent personal
injury, that all instructions be followed in the stated order; and hands be kept clear of carburetor throttle linkage when
connecting or disconnecting the throttle return spring.

9
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If throttle return spring has been disconnected or removed, the carburetor linkage will be unloaded as shown in Fig. 1.

Loading the linkage (Fig. 2) is accomplished by rotating throttle lever to wide open throttle (clockwise) and by moving accelerator
control rod to the right. Do not rotate throttle lever directly, since it will snap to the closed position. Then attach throttle return spring
to trip lever. Secure opposite end of throttle return spring to retainer located at thermostat housing. Slowly return accelerator control
lever to idle position. Linkage is not loaded (Fig. 3).
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ENGINE IDLE-CARBURETOR

ADJUSTMENT (Gasoline Engine)

The engine idling speed can be increased by turning the carburetor throttle stop screw "inward", or decreased by turning the
throttle stop screw "outward".

FUEL FILTER (Gasoline Engine)
The gasoline fuel filter is located in the carburetor fuel inlet line. For servicing intervals refer to Emissions Manual.
FUEL FILTER (LPG Engine)

The fuel lock-strainer assembly should be drained occasionally and blown out. If strainer should become clogged, close valve on
tank and allow engine to run until line and strainer are clear of gas. Stop engine and remove drain plug at bottom of strainer.

CAUTION

To prevent personal injury, property dam age or fatality, do not blow strainer out while engine is running, vehicle is
close to fire or parked inside of a building.

10
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FUEL TANK (Gasoline Engine)

As fuel is consumed, air is drawn through the vent into the fuel tank. Under certain climatic conditions, with a quick drop in
temperature and the vehicle inoperative, moisture may accumulate in the fuel tank. Therefore, keep the fuel tank filled, as much as
practical, to avoid moisture accumulation.

FUEL TANK LPG

LPG chassis should be operated on one tank at a time. If both tanks are used simultaneously, the fuel will bleed into the tank
having the lowest pressure and temperature. When the fuel tank being used becomes exhausted of fuel, the operator will notice a
reduction in power. The operator will then stop the vehicle, close the liquid valve on the tank being used, and slowly open the liquid
valve on the opposite tank.

CAUTION
To prevent severe personal injury, property damage or fatality never light matches near any type fuel tank, because

the air within a radius of several feet is permeated with a highly explosive vapor. Keep the filler spout or nozzle in
contact with the metal of the tank to avoid the possibility of an electric spark igniting the fuel.

STEERING
POWER STEERING PUMP BELT TENSION
For proper belt deflection refer to Fan and Accessory Belt Adjustment under Engine.

POWER STEERING PUMP FLUID
RESERVOIR

The fluid level in the reservoir must be maintained to the proper level on the dipstick type indicator attached to the filler cap.

POWER STEERING OIL RESERVOIR
FILTER (If EQuipped)

Remove reservoir cover and filter element. Clean inside of reservoir with a lint-free cloth. Install new filter element and replace
cover. Refer to the lubrication instructions.

TIRES
TIRE BALANCE

Front wheel shimmy, wandering and cupped tires are caused by an out-of-balance condition of one or both front tires. If the tires
are changed because of a flat tire or to equalize wear, it is advised that they be checked for balance before operating the truck.

11
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TIRE INFLATION

Inflation pressures should be checked when tires are cool, using an accurate tire pressure .gauge. Check pressures at regular
intervals.
CAUTION

Bleeding the air from hot tires is dangerous and should not be attempted. While the pressure will be reduced, an
increase in temperature of the tire will take place as soon as driving is resumed and tire failure will occur. Tire failure
could result in bodily harm or property damage in the event of an accident.

UNDERINFLATION PROPER INFLATION OVERINFLATION
MT-4422

UNDERINFLATION

Too little air pressure increases deflection, causes the tread to wipe and scuff over the road, results in extra strain on the tire, and
increases the changes for bruising.

PROPER INFLATION
Maintaining the proper air pressure provides maximum road contact and results in increased tire life.
OVERINFLATION

Overinflation reduces tire deflection and tire contact area, causing the tire to ride on the crown, and results in rapid wear in the
center of the tread.

CAUTION

Tires used on multipiece rims should be assembled and inflated only by experienced personnel. Bodily injury may be incurred
with improper assembly or inflation techniques.

TIRE MATCHING
DUAL TIRES

Use care in matching dual tires. Tires which differ more than 6.4mm (¥ in.) in diameter or 19.1 mm (% in.) in circumference
should not be mounted on the same dual wheel. Should it become necessary to mount two tires of unequal size on the same dual
wheel, place the larger or less worn tire on the outside.

DRIVE AXLES

Tires of the same size and specifications must be installed on both front and rear driving axles of the vehicle. If different size
tires are used when vehicle is operated with both the front and rear axles engaged, a torque build-up between the axles, caused by
the different diameter tires, will result in excessive tire wear and strain on the entire drive unit. This method of tire mounting will also
cause high axle lubricant temperatures which may lead to premature axle failure.

TIRE MIXING
RADIAL AND BIAS PLY TIRES

It is recommended that for best overall performance that only bias or only radial tires be used on a vehicle. However, different
heavy truck tires may be used per the following:

Bias or radial tires may be used on either axle of two-axle vehicles if the vehicle has dual rear wheels, or is equipped with
wide base single tires.

Either bias or radial tires may be used on the steering axle of vehicles with three or more axles.
Never mix different tire sizes or constructions on the same axle.
Never mix bias and radial tires in a tandem drive axle combination.

TIRE ROTATION
ROTATION IS ALWAYS ADVISABLE:

1. If front (steering) axle tires become irregularly worn, move to rear or trailer position.
2. In a dual assembly, if one tire wears much faster than its mate, reverse position of tires.
ROTATION MAY BE ADVISABLE:

1. If rib-type tires are used in all wheel positions: FRONT (STEERING) AXLE-Install new tires in front wheel positions. When
worn to no less than 3.175 mm (1/8 in.) remaining groove depth, move to any other position. REAR AND TRAILER AXLES
Tires must be removed when worn to no less than 1.588 mm (1/16 in.) remaining original groove depth. However, tires
identified by the word "regroovable" molded on the side wall can be regrooved.

12
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2. |If rib type tire is used on front axle and lug type on rear axle positions: FRONT (STEERING) AXLE-Install new tires in front
wheel positions. When worn to 3.175 mm (1/8 in.) remaining groove depth, they must be removed and can be moved to
trailer positions. REAR AND TRAILER AXLES Tires must be removed when worn to 1.588 mm (1/16 in.) remaining original
groove depth. However, tires identified with the word "regroovable” molded on the side wall can be regrooved.

CIRCUMFERENTIAL TREAD CHANNELING
A type of irregular wear which can occur on any tire but which is more prevalent on radial tires, is sometimes called "erosion
wear", "freerolling wear" or "river wear". It is characterized by a fast-wearing channel adjacent to one or both sides of the groove.

This type of wear is found most typically on any free-rolling position. Tires on drive positions can also generate this condition but
due to the faster rate of wear and the torque being transmitted through these tires, the wear is worn away as fast as it develops and is
very rarely observed.

Wear of this type will generally not detract from the overall mileage that the tire can give, if it is caught and corrected before it
progresses to an advanced state. Tires with this condition should be moved to drive positions where it can be smoothed out.

CAUTION
To prevent bodily harm the following points must be strictly adhered to when mounting radial tires on wheels.

1. Before mounting radial tires make certain that heavy duty rims or approved rims for radial tires are being used. It may be
necessary to contact your wheel and rim distributor to determine if rims are approved for radial tires.

2. If a tube is to be used make sure special radial tire tubes are used because of the increased flexing of the side walls on
radial tires.

3. Never use soap when mounting radial tires, an approved lubricant by the tire manufacturer or water can be used as an aid
for mounting tires.

TRANSMISSION
Air Filter

The transmission air filter having a replaceable element is located on the left side of the transmission and filters the air require to
operate the transmission air shift cylinder. Moisture should be drained from the filter and the element changed at regular pre-
established intervals. Refer to Lubrication Chart and Instructions.

INSTRUCTIONS FOR CHANGING THE AIR FILTER ELEMENT
1. Remove drain plug to blow off air pressure and collected moisture.

13



TM 5-4210-230-14&P-1
VEHICLE MAINTENANCE

2. Remove retaining nut and gasket from cover.
3. Remove filter case by tapping lightly on case.
4. Remove the used filter element.
5. Wash filter case and internal parts in cleaning solution and air dry.
6. Check the cover gasket. Replace if necessary.
7. Install spring, washer, gasket, support cup and new filter element over filter case stud and into case.
8. Install filter case and assembled components to filter cover. Hold in position and install retaining nut and gasket. Tighten
the nut securely.
9. Install drain plug and tighten securely.
10. Raise the air pressure and check for leaks.
OIL FILTER
If your vehicle is equipped with a transmission oil filter, it has a replaceable element. See Lubrication Section for servicing.
U-BOLTS
1. After the chassis has been operating under load for 1600 km (1000 miles), or six months whichever comes first, the U-bolt
nuts must be retorqued.
2. The U-Bolt nuts thereafter should then be retorqued every 58,000 km (36,000 miles).
3. The U-Bolt (joint) should be cleaned and free of corrosion as in a new or as-new condition .
U-BOLT NUTS
U-Bolt Dia. Torque
(NOM) N-m Lbs. Ft.
73 88-109 65-80
5/8 176-217 130-160
Ya 271-325 200-240
7/8 305-573 225-275
1 441-543 325-400
WHEELS

Wheel Alignment

To guard against excessive tire wear, have the front wheel alignment inspected occasionally by your IH Dealer for tow-in, camber and
axle caster.

WHEEL-CAST

On cast type wheels, the rim clamp nuts should be inspected at regular intervals to see that they are tight. The rim and tire
alignment, in relation to the wheel, should also be inspected to be sure that the tire is running true. Keep the rim clamp bolts tight.
Refer to torque chart for nut size and torque.

RIM AND CLAMP NUT TORQUE

Bolt Size Torque Newton Meters
1-13 108-122 N-m (80-90 ft. Ibs.)
5/8-11 217-237 N-m (160-175 ft. Ibs.)
%-10 237-258 N-m (175-190 ft. Ibs.)

WHEELS-DISC (Dual Wheel Nut)

1.

ok, oen

Mounting faces of the hub, wheel and nut must be free from dirt or excess paint. Mounting faces which have been damaged
from wear or abuse must be repaired or replaced.

Right hand threads are used on the right hand side of the vehicle and left hand threads on the left side.
Tighten the single wheel nuts alternately.
Tighten the wheel mounting stud nuts to 608-675 N- m (450-500 ft. Ibs.) torque.

On dual wheels loosen the outer nuts before attempting to tighten the inner nuts. Tighten inner nuts to 675 Nm (500 ft.
Ibs.) torque and outer nuts to 608 N-m (450 ft. Ibs.) torque. Always tighten the inner nuts 68 N- m (50 ft. Ibs.) more than
the outer nuts and never let the outer nuts get below 540 Nm (400 ft. Ibs.).

INNER WHEEL NUT A-39692A
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WHEELS-DISC (Flanged Nut)

1.

2.
3.

Mounting faces of the hub, wheel and nut must be free from dirt or excess paint. Mounting faces which have been damaged
from wear or abuse must be repaired or replaced.

Right hand threads are used on both sides of the vehicle when the flanged type nuts are used.
Tighten flanged wheel mounting stud nuts to 540 N m (400 ft. Ibs.).

It is good practice to recheck lug nut torque of any wheel installation after the first 80 km (50 mi.). The seating of parts may
allow the torque to drop off. If the torque has dropped off, retorque and check again after another 80 km (50 mi.). If torque has
dropped off a second time, recheck closely for a flush fit to hub or brake drum; look for any type of interference and correct. Once the
proper torque is retained after the initial installation, it is advisable to periodically check the torque at regular maintenance intervals.
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12.

13.

14.

15.

CAUTION
When mounting "NEVER" hammer on a fully or partially inflated assembly.

To prevent possible bodily injury or fatality, these Safety Precautions listed below must be strictly observed.
CAUTIONS

Always deflate tires completely before removing locks or side rings.
Always inspect and clean all parts before assembly.

Always inflate tires in safety cage.

Always use a "clip-on" air chuck with remote valve to inflate tires.
Never mix parts of different types or size.

Never use cracked, bent or badly rusted parts.

Never reinflate flat tire on vehicle--use the spare.

Never add air until certain each side or lock ring is fully seated.

Caution must be observed when selecting the proper replacement part, an incorrect fit is dangerous. The side ring, locking
ring and base must all fit correctly.

Do not heat or weld aluminum wheels in an attempt to straighten or repair severe road damage. The special alloy used in
these wheels is heat-treated, and uncontrolled heating from welding torch affects the properties of the material.

To avoid possible corrosive affects to duminum wheels, use only a slight amount of water and neutral soap (similar to Ivory
Snow, Dreft, etc. -no detergents) when mounting tires. Do not use commercial rubber lubricants.

Do not stand unprotected in front of side ring when inflating tire. If no protection device is available, stand wheel and tire
close to a solid wall with side ring facing the wall. Inflate tire from side opposite ring. If no solid wall is available, place tire
and wheel on floor with side ring next to floor (down) and inflate from above keeping body AWAY from directly in front of or
above tire at all times.

Inflate tire until tire beads are firmly seated against rim flanges. Never inflate above 40 psi to seat beads. Completely
deflate tire by removing valve core; then reinflate tire to recommended pressure.

When installing new front or rear rims, the size and material of new rims must be equivalent or the same as specified by the
ORIGINAL MANUFACTURER. Installation of larger than recommended rims can include severe overstress of axle and
brake components which could result in serious personal injury in the event of component fatigue.

When mounting "NEVER" hammer on a fully or partially inflated assembly.
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VEHICLE MAINTENANCE

TIRE LOAD AND INFLATION CHART

(For Trucks, Buses and Trailers in Normal Highway Service)

Tire Size Tire Load Limits at Various Cold Inflation Pressures
Designations * 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Tube Tubeless > 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Type
8-19.5 D 1850 1990 2110C 2230 2350 2460D
S 2110 2270 2410C 2540 2680 2800D
7.00x20 D 1840 1980 2100 2220 2340 2450D
S 2100 2260 2390 2530 2670 2790D
7.50x20 8-22.5 D 2070 2220 2350 2490 2620 27500 2870 2990 3100E 3210 3320 3430F 3540 3640G
s 2360 2530 2680 2840 2990 3140D 3270 3410 3530E 3660 3780 3910 4040 4150G
8.25x20 9-22.5 D 2460 2640 2800 2960 3120 3270 3410 3550E 3690 3820 3950F 4070 4200  4320G
S 2800 3010 3190 3370 3560 3730 3890 4050E 4210 4350 4500F 4640 4790 4920G
9.00x20 10-22.5 D 3120 3310 3510 3690 3870 4040E 4200 4360 4520F 4670 4820 4970G
S 3560 3770 4000 4210 4410 4610E 4790 4970 5150F 5320 5490 5670G
10.00x20 11-22.5 D 3760 3970 4180 4380 4580 4760F 4950 5120 5300G 5470 5630  5800H
S 4290 4530 4770 4990 5220 5430F 5640 5840 6040G 6240 6430 6610H
10.00x22 11-24.5 D 4000 4230 4450 4660 4870 5070F 5260 5450 5640G 5820 6000  6170H
S 4560 4820 5070 5310 5550 5780F 6000 6210 6430G 6630 6840 7030H
11.00x20 12-24.5 D 4100 4330 4560 4780 4990 5190F 5390 5590 5780G 5960 6150  6320H
S 4670 4940 5200 5450 5690 5020F 6140 6370 6570G 6790 7010 7200H
11.00x22 12-24.5 D 4350 4600 4840 5080 5300 5520F 5730 5940 6140G 6330 6530  6720H
S 4960 5240 5520 5790 6040 6290F 6530 6770 7000G 7220 7440 T660H
11.00x24 D 4620 4890 5140 5390 5630 5860F 6090 6310 6520G 6730 6930  7130H
S 5270 5570 5860 6140 6420 6680F 6940 7190 7430G 7670 7900 8130H
12,00x20 D 4930 5190 5440 5680 5910 6140G 6360 6580 6790H 7000 72007
S 5620 5920 6200 6480 6740 7000G 7250 7500 7740H 7980 8210
12,00x24 D 5550 5840 6120 6390 6650 6910G 7160 7410 7640H 7870 8100
s 6330 6660 6980 7280 7580 7880G 8160 8450 8710H 8970 9230
15-22.5 D S5000E 5320 5620 5910F 6200 6480 6740G 7000 7250 7500H
S S680E 6040 6390 6720F 7040 7360 7660G 7950 8240 8520H
16.5-22.5 D 5800 6170 6520 6860 7190 7520 7820 8120H
s 6590 7010 7410 7790 8170 8540 8890 9230H
18-22.5 D 6430 6850 7230 7610G 7980 8330 8680H 9010 9340 96507
s 7310 7780 8220 8650G 9070 9470 9860H 10240 10610 109707

For applicable load limits for other than normal highway service, for other size designations and for size designations
with suffixes such as "ML" consult the tire manufacturer

* Cold Inflation Pressure for Bias Tires.

i Cold Inflation Pressure for Radial Tires. Radial Tires have an "R" in the Size Designation; examples 10.00R20,
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SAFETY CHECKS AND PRECAUTIONS

Every effort has been made to assure that your new vehicle has been engineered and manufactured to provide continued trouble
free service. Materials selected to manufacture the many parts which make up the vehicle undergo exhaustive test and research to
make certain that acceptable, safe service life is realized.

There is, however, an area in which the vehicle owner plays an important part and which determines in a large measure the
extent of continued, safe, trouble free service to be realized from the owner's investment in the vehicle. This has to do with the
responsibility which rests with the owner in seeing that the vehicle receives proper care through following the periodic lubricating
procedures and arranging the regular inspection intervals to assure that parts that normally deteriorate are replaced or repaired. In
addition, ask your IH Dealer to make an inspection of your vehicle at least once a year.

A good, general vehicle check by an experienced serviceman will give you assurance that your vehicle is still in a safe condition.

The lubrication intervals present a good opportunity to inspect the vehicle, and we suggest that the following points be checked at
these intervals.
AXLE-FRONT

Maintaining proper front axle alignment specifications is of great importance and should only be performed by a qualified
mechanic.

Check to assure that axle mounting U-bolt nuts, attaching or mounting bolts and nuts are securely tightened.

Regularly check front axle for damaged, binding or worn parts, and adequate lubrication.
AXLE-REAR

Check to assure that axle mounting U-bolt nuts, attaching or mounting bolts and nuts are securely tightened.

Regularly check rear axle for damaged, binding or worn parts.
BRAKE-SYSTEM

Brake Lining Adjustment: Always maintain proper lining adjustment.

Brake Lining Inspection: Every 12,000 miles or 12 months, whichever occurs first, have brake linings inspected for wear. Where
vehicles are used in severe service or in considerable stop-and-go service, more frequent inspections should be scheduled.

On a periodic basis or at least once a year inspect entire brake system for:

Brake controls (refer to Rubber Parts).

Condition of drums, brake chambers and slack adjusters.
Air leaks.

Hose or pipes for rust, damage, deterioration.

Operation of service and parking brakes.

ukhwdPE

IMPORTANT
Some parts, such as air brake chamber diaphragm, should be inspected once a year or every 80,000 km (50,000 mi.)
and replaced if considered unserviceable for further use.
CAB
Defrosters: Operate defroster controls to determine if sufficient air is being directed against windshield.
Door Latches: Check latches for positive closing, latching and locking.
Glass: Check for cracked, broken, scratched or dirty glass including rear view mirrors.
Seats: Be sure manually operated seats are firmly engaged to avoid forward or rearward movement when starting or stopping.
Seat Belts: Check the entire seat belt assembly for wear and proper operation. Make certain anchor mountings are tight.
In addition to the above, check condition of cab mounting brackets, sheet metal, rubber mountings and safety prop when
equipped.
CLUTCH
Maintain specified clutch pedal adjustment.
Regularly inspect clutch control linkage for tightness.
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SAFETY CHECKS AND PRECAUTIONS

COOLING
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CAUTION

Misuse, misapplication or modification of radiator cooling fans can result in serious personal injury and
property damage. The following safety recommendations should be adhered to when servicing radiator
cooling fans.

Extreme caution must be exercised when working on vehicles equipped with an Automatic Fan Clutch. The fan clutch is
controlled by a temperature control switch which starts the fan in motion only after the engine coolant reaches a
predetermined temperature.

Service personnel should never reach or permit objects to come within the radius of the fan blade while the engine is
running, but the fan blade is not in motion.

Do not operate the engine with a fan which has been bent, mutilated, modified or in any way damaged.

Do not operate the engine if the fan makes physical contact or strikes against any other engine accessory while in operation.
Do not rebalance a fan.

Insure that all fan mounting bolts are installed at the specified torque.

Install fans such that the word "front" stamped on the fan hub faces toward the radiator.

Perform all required maintenance on the subassembly to which the fan is attached (i.e., water pump or fan drive, etc.).

Take special care not to make modifications which will increase the operating speed of the fan.

Do not install a fan on an engine for which the fan has not been approved. Likewise, install a subassmbly to which the fan
is attached (water pump, fan drive, etc.) only if approved for use on the engine.

If the fan contains any plastic or rubber component, have the fan inspected by a qualified mechanic after exposure to
excessively high temperatures (above 250° F ambient temperature).

Replace the fan if there appear to be indications of excessive corrosion or erosion in the fan.

ELECTRICAL

Horn: Occasionally blow the horn (air or electric) for satisfactory operation.

Instruments: Check operation of all instruments and gauges.

Lights: Be sure lights, regardless of type or where they are located, will illuminate at all times.

Wiring: Replace loose, weathered, cracked or broken wires to safeguard against breakdown on the road or possible shorts.
EXHAUST SYSTEM

Inspect heat shields for proper installation or location. Maintain exhaust system (mufflers, exhaust pipes, tail pipes, joints)
integrity to assure no exhaust fumes can enter cab area.

CAUTION

Be assured that no fuel lines, brake lines, hoses or electrical wiring is contacting the exhaust system as this can
result in the following.

FUEL LINES: Personal injury or property damage is a high probability, should a fire occur due to fuel leakage being ignited
by an external ignition source.

BRAKE LINES: A defective or ruptured brake line can allow a loss of braking ability to stop the vehicle; thus a vehicle crash
could result with property damage or severe personal injury being incurred.

HOSES: Bodily harm from steam or hot water can result from broken heater or radiator hoses. Also deteriorated steering
gear hoses could result in property damage or personal injury should the vehicle crash due to loss of steering gear fluid.

ELECTRICAL WIRING: Shorts in the electrical wiring, such as the headlights, horn, electric windshield wipers, etc. could
result in a fire or stalled vehicle with resultant bodily injury.
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SAFETY CHECKS AND PRECAUTIONS
FRAME

Because International chassis are manufactured with frame rails of either cold rolled steel, heat-treated steel or aluminum alloy,
each must be handled in a specific manner to assure maximum service life.

Specific instructions are published, concerning proper repair of frame rails and can be obtained from your nearest Dealer.
FUEL SYSTEM

Frequently check throttle linkage for proper operation.

Inspect condition of fuel tanks, fuel lines, clips and routing.
LPG

Safety precautions in the handling of butane-propane cannot be over-emphasized. There are state, county or city laws,
ordinance, and fire regulations covering the utility ordinance, and fire regulations on this subject must be adhered to in addition to the
safety rules given below.

Where local rules are more stringent than those given below, the local rules are to be given priority.

These rules apply to servicing any vehicle or engine using liquefied petroleum gas (butane-propane) for engine fuel regardless of
the nature of the work to be performed.

1. Select a location for servicing this vehicle where there wil be good air circulation. This is to avoid accumulation of gas-air
mixtures in and about the vehicle caused by undetected leaks.

2. Such location should be as far as possible from steam cleaners, hot water cleaner, hot dip tanks, etc., and any other device
operating with open flame.

3. Shut off the main valves at the fuel tanks and allow the motor to run. This is to exhaust all fuel in the system from the tank
to the engine. In the event the vehicle is disabled and the engine is inoperative, shut the valve at the tank. Bleed the fuel
system of propane gas outside of the building before towing the unit into the shop.

4. "DANGER" signs should be placed on either side of the vehicle. There is to be no smoking in the vicinity. No work is to be
performed on this vehicle or no others in a nearby zone involving open flames such as cutting or welding, grinding, chiseling,
or any similar operation which may produce sparks.

5. In order to avoid possible accumulations of explosive gas-air mixtures, these vehicles, whenever possible, should be
removed from the shop at the end of the working day.

6. A fire extinguisher (dry powder or carbon dioxide) should be removed from its regular location and placed adjacent to the
mechanic's working area-handy for immediate use. When LPG ignites, it should be allowed to burn until, if possible, the
source of fuel is shut off. Extinguishing the fire before this is accomplished, can result in dangerous accumulations of gas
which might cause a more serious flash or explosion.

7. After completing service work and before starting the engine, raise the hood to allow air to circulate around the engine to
remove any possible gas accumulation.

8. Never use LPG from the fuel tanks on these vehicles for cleaning parts, blowing of horns, inflating tires, cleaning out the cab
or other uses for which it is not intended and by which it is out of control.

This is mentioned because inspections have revealed that operators have used it as a substitute for solvents and
compressed air, not realizing the extreme danger of this practice.

9. Whenever the nature of service work requires any operation on the fuel system, the following should be observed.

a. All threaded connections should be treated with an insoluble lubricant. (permatex or aviation gasket maker.) Replace
worn or defective fittings.

b. After connecting up the fuel system check it for leaks. NO LEAKS ARE PERMISIBLE. Odorants which are strong
smelling compounds (a smell similar to spoiled cabbage) are added LP-Gas, as warning agents, to indicate leakage
of even small quantities of gas.

c. A lather of soap brushed on with a soft brush will indicate the presence of leaks which are dangerous and wasteful.
Never use open flame to check for leakage.
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SAFETY CHECKS AND PRECAUTIONS
CAUTION

Pay particular attention to short lengths of rubber hose used anywhere in the piping system to relieve stress and
vibration.

10. NO WORK WHATEVER IS TO BE PERFORMED ON THE FUEL TANKS OF LIQUIFIED PETROLEUM GAS FUELED
VEHICLES. Any necessary work should be performed by qualified concerns who normally service such containers and are
familiar with local regulations and inspection and test after any repairs are made.

11. Vehicles of this type which have been involved in an accident should not be brought into the shop for repair until the shop
foreman has checked the fuel tanks and fuel systems for possible leaks.

12. ltis important to remember that all LPG systems are pressurized. Make certain the tank valves are tightly closed and all fuel
exhausted from the lines before starting any repair work on the fuel system.

PROPELLER SHAFT
At the regular lubrication interval, check universal joints for wear.

Should propeller shaft vibrations occur, stop the vehicle immediately to avoid possible hazardous consequences or damage to
other components.

RUBBER PARTS

Rubber parts are subject to deterioration. Brake components should be considered for periodic replacement once each year
based upon the severity and length of service. Usually careful inspection by experienced mechanics will disclose the need for
attention.

SPRINGS

Maintain specified torque on spring U-bolt nuts.

Periodically check condition of spring leaves for evidence of fatigue, bending or breakage.
STEERING

Be alert to any change (feel) in steering when driving. This change or feel would include increased steering efforts, unusual
sounds when turning, excessive wheel play or pulling to either side.

Check tie rod and drag link end clamp bolts. They must be tight. Ask your service mechanic to examine the steering
mechanism. Minor adjustments could head off further problems.

Check power steering system for leaks or hose chaffing. Repair at once.

Maintain proper steering gear and power steering pump lubricant levels.

Regularly inspect all steering linkage, particularly for body-to-chassis clearance.

IMPORTANT
If any of the above are evident, contact qualified steering personnel at once.

SUSPENSIONS

Check condition of suspension mounting brackets or bushings.

Suspension alignment must be maintained at all times.
TOW HOOKS

Front and rear tow hooks should be inspected for damage or a loose mounting. This is of great importance, particularly on
vehicles used in operations where the tow hooks are frequently required.

TRANSMISSION
Check fluid level and shift linkage for proper operation.
IMPORTANT
If vehicle starts in any gear other than "Neutral" or "Park" the safety switch is malfunctioning.
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SAFETY CHECKS AND PRECAUTIONS

WHEELS
Check condition of and maintain recommended torque on wheel and rim mounting bolts and nuts
Check condition of tires for abnormal wear patterns, and proper inflation pressures. Cut or broken tire casing must be repaired.
CAUTION

Mounting and demounting of tires should only be performed by personnel utilizing necessary safety procedures and
equipment.

Wheel bearings must be properly packed and adjusted at regular intervals. This is especially important if operating in deep sand,
mud, or water.

WHEEL-DISC (Flanged Nut)

1. Mounting faces of the hub, wheel and nut must be free from dirt or excess paint. Mounting faces which have been damaged
from wear or abuse must be repaired or replaced.

2. Right hand threads are used on both sides of the vehicle when the flanged type nuts are used.

3. Tighten flanged wheel mounting stud nuts to 540 N m (400 ft. Ibs.).

It is good practice to recheck lug nut torque of any wheel installation after the first 80 km (50 mi.). The seating of parts may
allow the torque to drop off. If the torque has dropped off, retorque and check again after another 80 km (50 mi.). If torque has
dropped off a second time, recheck closely for a flush fit to hub or brake drum; look for any type of interference and correct. Once the
proper torque is retained after the initial installation, it is advisable to periodically check the torque at regular maintenance intervals.



TM 5-4210-230-14&P-1
LUBRICATION

GENERAL INSTRUCTIONS

New vehicles are properly lubricated at the factory and before they are delivered. After the vehicle is placed in operation, regular
lubrication intervals, as outlined, should be followed. Thorough lubrication at definite intervals will add greatly to the service life of the
vehicle and will reduce overall operating expense.

The interval between lubrication periods and oil changes depends entirely upon operating conditions, loads carried, speeds and
road and weather conditions. WHERE OPERATING CONDITIONS ARE EXTREMELY SEVERE, SUCH AS IN DEEP WATER, MUD,
OR UNUSUALLY DUSTY CONDITIONS, THE VEHICLE MAY REQUIRE LUBRICATION AFTER EVERY TWENTY-FOUR HOURS
OF OPERATION.

Only lubricants of the best quality such as IH oil and lubricants, having proper body or viscosity, should be used. The use of
inferior products will reduce the service life of the vehicle or result in failure of its components.

The International Harvester Company Truck Group recommends the use of its regular IH oil and lubricants available through
your IH truck dealer.

The lubrication specifications refer only to the viscosity (SAE) and type to be applied. The viscosity numbers have been adopted
by the Society of Automotive Engineers to classify lubricants according to "body" or "thickness" and do not cover any other properties.

IMPORTANT

Unless otherwise specified, never add lubricant unless it is the same grade as that which is already in use. If the
grade is unknown or is not available, drain, flush and refill with new lubricant.

The Lubrication Intervals specified should be performed at whatever interval occurs first, whether it is months, miles
or kilometers.
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LUBRICATION

ENGINE LUBRICANT SPECIFICATIONS

GASOLINE ENGINES

Temperature Straight Viscosity Grade Multi Viscosity Grade

20t0 120 F SAE 30 SAE-10W-30,10W-40,20W-40,20W-30
(-7t0 49 C)

O0to90 F SAE 20W SAE-10W-30,10W-40,20W-40,20W-30
(-18t0 32 C)

-10to 70 F SAE 10W SAE 10W-30, 10W-40
(231021 C)

Below -10 F (23 C) SAE 5W-20, 5W-30

Use engine oils meeting service classification "SE" or "CC" (MIL-L-46152).
IMPORTANT
When a universal engine oil (SE-CD) is preferred, the engine oil must have passed the Volvo B-20 cam and tappet

test and contain a minimum 0.1% alkyl zinc. IH #1 engine oil meets this requirement.

(For Caterpillar, Cummins, Detroit Diesel, IH DT-466, 9.0 liter and D-150-170-
190 engines, refer to separate Operator's Manual).
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LUBRICATION
LUBRICATION INTERVALS
KEY NOS.
4x2 | 4x4 Description Operation Months Miles | Kilometers Use
NI NI Air Cleaner (Chassis Mounted) Engine Clean or Replace SEE SPECIAL INSTRUCTIONS "A" For Engine Mounted Air Cleaner
See Engine Emission Control Manual
NI NI Air Cleaner (Air Compressor) Clean or Replace 5 16000 26000
1 SAME | Battery (With Caps) Check Water Level| Monthly 4000 6000 Soft Water
1 SAME | Battery Posts Clean When Corrosion Appears Grease After Cleaning
2 SAME | Brake Camshafts and Slack Adjusters Lubricate 5 16000 26000 IH 251 HEP Grease or Equivalent NLGI #2
3 SAME | Brake Master Cylinder Check Level Monthly 4000 6000 Super Heavy Duty "Dot" 3"
NI NI Brake Pedal to Brake Valve Linkage Lubricate 5 24000 38000 Light Weight Engine Oil
NI NI Clutch Master Cylinder (RH Drive) Check Level Monthly 4000 6000 Super Heavy Duty "Dot 3"
4 SAME | Clutch Pedal Linkage Lubricate Monthly 4000 6000 Light Weight Engine Oil
SAME | Clutch Relay and Release Fork Shaft Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2.
6 SAME | Clutch Release Sleeve, Bearing, Fork Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
NI NI Clutch Slave Cylinder Yoke (Pin RH Drive) Lubricate Monthly 4000 6000 Light Weight Engine Oil
NI NI Coolant Level Check Level At Each Fuel Stop Soft Water and Antifreeze
7 1 Differential (Front or Rear Axles) Check Level Monthly 4000 6000 See Special Instructions "B"
Change Lubricant 15 24000 38000 See Special Instructions "B"
NI NI Door Check, Hinges, Latches, Strikers Lubricate 5 4000 6000 Light Weight Engine Oil
8 SAME | Drag Link Lubricate Monthly 4000 © 6000 IH 251 HEP Grease or Equivalent NLGI #2
Engine Crankcase (Oil) Check Level Daily
Change See Engine Emission Control Manual for Service Interval.
See Engine Lubrication Chart for Specified Lubricant.
Engine Oil Filter Replace See Engine Emission Control Manual for Service Interval.
Fuel Filters Replace See Engine Emission Control Manual for Service Interval.
NA 2 Front Driving Axle Shift Linkage Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
N1 NI Hood Tilt Linkage Lubricate Monthly 4000 6000 Light Weight Engine Oil
9 3 Parking Brake Linkage Lubricate Monthly 4000 6000 Light Weight Engine Oil
NA 4 Parking Brake Relay Lever Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
NI NI Power Steering Pump Filter Element Replace 20 20000 32000
NA 5 Power Take Off Shift Control Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
10 SAME | Power Divider Lock Yoke Pin Lubricate Monthly 4000 6000 Light Weight Engine Oil
11 NI Prop Shaft Center Bearing Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
12 6 Prop Shaft Slip Joint Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
13 7 Prop Shaft U-Joint Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
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TM 5-4210-230-14&P-1

LUBRICATION INTERVALS

Y NOS.
[4x 2 4x4 Description Operation Months Miles |Kilometers Use
14 NA Shift Motor (Two Speed Axle) Check Level Monthly 4000 6000 See Special Instructions "C"
15 SAME Spring Pins Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
16 SAME Steering Column Lubricate 5 16000 26000 IH 251 HEP Grease or Equivalent NLGI #2
17 SAME ‘Steering Gear (Manual) ICheck Level Monthly | 4000 6000 See Special Instructions "K"
INI NI Steering Gear (Power) Reservoir KCheck Level 5 16000 26000 See Special Instructions " Jn
18 SAME Steering Knuckles [Lubricate 5 16000 26000 IH 251 HEP Grease or Equivalent NLGI #2
19 SAME Suspension Connecting Tube Bearing [Lubricate Monthly 4000 6000 IH 251 HEP Grease or Equivalent NLGI #2
20 NI Tie Rods Lubricate 5 16000 26000 IH 251 HEP Grease or Equivalent NLGI #2
NA 8 Transfer Case KCheck Level Monthly 4000 6000 See Special Instructions "D"
[Change Lubricant 5 16000 26000 See Special Instructions "D"
NA 9 Transfer Case Shift Linkage Lubricate Monthly 400¢ 6000 [H 251 HEP Grease or Equivalent NLGI #2
21 10 Transmission (Auto) Check Level Monthly 4000 6000 Dexron Automatic Transmission Fluid
[Change Lubricant 5 16000 26000 Dexron Automatic Transmission Fluid
21 10 Transmission (Fuller) Main and Aux. [Check Level Monthly 4000 6000 See Special Instructions "E"
Change (Initial Fill) -= 5000 8000 See Special Instructions "E"
Change (Thereafter) -- 32000 51000 See Special Instructions "E"
21 10 Transmission Check Level Monthly See Special Instructions "E"
(New Process) Change Lubricant Every 5 months See Special Instructions "E"
21 10 Transmission (I.H.) Check Level Monthly See Special Instructions 'G"
(T-498, T-499 Only) IChange Lubricant Every 5 months See Special Instructions "G"
21 10 Transmission (Spicer) Main and Aux. [Check Level Monthly 4000 6000 See Special Instructions "F"
Change (Initial Fill) - 4000 6000 See Special Instructions "F*
[Change (Thereafter) - 12000 19000 See Special Instructions "F"
21 10 Transmission (Clark) iCheck Level Monthly 4000 6000 See Special Instructions "H"
Change (Initial Fill) -~ 1000 1609 See Special Instructions "H"
IChange (Thereafter) 5 24000 38000 See Special Instructions "H"
22 SAME Transmission Air and Oil Filter Change 5 16000 26000
23 SAME Transmission Air Cylinder Linkage Lubricate Monthly 4000 6000 See Special Instructions "C"
NI NI Water Filter Replace 5 12000 19000 .
24 SAME Wheel Bearings (Grease} [Repack 5 32000 51000 IH 251 HEP Grease or Equivalent NLGI #2
25 SAME Wheel Bearings (Qil) Front Check Level Monthly 4000 6000 SAE30 Heavy Duty Engine Oil or Rear Axle
[Change Lubricant 5 16000 26000 Gear Lubricant
26 SAME Wheel Bearings (Oil) Rear [Check Level Manthly 4000 6000 See Special Instructions "B"
IChange Lubricant 5 16000 26000 See Special Instructions "B"
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LUBRICATION
SPECIAL INSTRUCTIONS

A. Under 240,000 Km (150,000 miles): Clean element when air restriction exceeds 51 cm (20 in.) of water or 3.8 cm (1.5 in.) of mercury
Air Pressure Cleaning: Compressed air can be used to blow out the element from the clean air side out.

Washing Procedure: Filter element can be washed with any good non-sudsing, household detergent. Use warm water 49-60 deg. C
(120-140 deg. F). Flush filter with gentle stream until drain water is clean. Air dry element before using. Also inspect after
every cleaning for damage or rupture. Wipe all internal parts clean before reassembling. Replace gasket regularly.

REPLACE: 240,000 Km (150,000 miles)

B. SAE 85W-140 gear lubricant or SP type lubricant SAE-90 viscosity year around, meeting MIL-L-2105B specification (SP must not
contain zinc). For abnormally high temperature severe service (hot climate off highway operation where vehicle is in low speed
heavy hauling for prolonged periods), use SAE-140. For trac-lok rear axles, add 20CC (2/3 ounce) of IH-LS additive for each
.47 liter (pint) of SP lubricant, at every 10,000 miles, 16,000 kilometers of operation.

C. SAE1OW Engine Oil for temperatures 18 deg. C (0 deg. F) and up. For temperatures below 18 deg. C (0 deg. F) use three parts
of SAEL0W engine oil to one part kerosene. The mixture can safely be used in temperatures up to 0 deg. C (32 deg. F).

D. Use straight mineral oil SAE90 for temperatures —-18 deg. C (0 deg. F) and up. Use SAE80 for temperatures below -18 deg. C
(0 deg. F). Special Recommendations: Where temperature is consistently below -18 deg. C (0 deg. F) and where parked vehicles
are exposed to unusual cold for long periods, use SAE75. Where temperatures are consistently abave 32 deg. C (90 deg. F) or
unusually hot, use SAE140 straight mineral oil.

E. FULLER-NEW PROCESS Engine 0il (SE, CC, CD) SAE30 Below -12 deg. C (+10 deg. F)
SAE40,50 Above -12 deg. C (+10 deg. F)
Mineral Gear Oil SAES80 Below -12 deg. C (+10 deg. F)
(Rust and Oxidation Inhibited) SAE90 Above -12 deg. C (+10 deg. F)
F. SPICER Engine Qil (SE, CC, CD) SAE30 Below -18 deg. C (0 deg. F)
SAE30,40,50 Above -18 deg. C (0 deg. F)
G. |IH Engine Oil (SE, CC, CD) SAES5W20 Below -18 deg. C (0 deg. F)
or 10W40
SAE20, Above 0 deg. C (+32 deg. F)

20W30 or any
of the above

SAE30, Above 32 deg., C (90 deg. F)
10W40, 20W40

Add eight (8) ounces of zinc additive to a clean fill of lubricant
any overhaul or complete transmission replacement.

H. CLARK Gear Lubricant SAES80,90 Above -7 deg. C (+20 deg. F)
Engine Oil SAE50 Above -7 deg, C (+20 deg. F)
Mineral Oil SAES80,90 Above -7 deg. C (+20 deg. F)
Gear Lubricant SAES80,90 -29 to 16 deg. C (-20 deg. F to +60 deg. F)
Engine Oil SAE30 -29 to 16 deg. C (-20 deg. F to +60 deg. F)
Mineral Oil SAES80,90 ~29 to 16 deg. C (-20 deg. F to +60 deg. F)
Mineral Qil SAE75 Below -18 deg. C (0 deg. F)
J. i : 1 i : K. Manual Gears:
Saginaw Gears: IH Power Steering Fluid (1 Quart Can No. 990625-C1) . Gemmer and Ross - SAE-90 SP Type Lubricant,
Sheppard Gears: 10W-40 Engine Oil Only. meeting MIL 2105B Specification.

Saginaw - IH 251 HEP Grease or equivalent

Ross Gears: 1600-2100 IH Power Steering Fluid (1 Quart Can No. 990625-Cl1). NLGI #2

2200-2600 10W-40 Engine Oil.
6



AIR CONDITIONER REFRIGERANT

CAPACITY
AXLE FRONT
Model Code
FA-64 02064
FA-78 02078
FA-T9 02079
AXLE REAR
Note No. Model
RA-29
RA-30
RA-39
RA-42
1 RA-44
1 RA-47
1 RA-57
RA-72
RA-186
RA-187
RA-192
RA-197
RA-199
1 RA-277
RA-292
RA-298
4 RA-333
1-4 RA-351
1-4 RA-355
4 RA-399
1-4 RA-467
1-4 RA-472
4 RA-474
3 RA-496
NOTES
(1) Add

(2) Add

Add
(3) Add
(4) Add

Liters Pints
8 17
8 17
8 17

Forward

Code Liters

14029 6

14030 5

14039 6

14042 11

14044 11

14047 15

14057 18

14072 20

14186 10

14187 6

14192 13

14197 14

14199 9

14277 18

14292 13

14298 18

14333 16

14351 10

14355 10

14399 16

14467 20

14472 12

14474 22

14496 15

UNIT REFILL CAPACITIES

&R
oh
-3

Liters

.47 Liters, One (1) Pint of this total at Pinion Cage Plug.
.94 Liters, Two (2) Pints of Fwd. Rear Axle Total at Fwd. Filler Hole.
.94 Liters, Two (2) Pints to Selecto-Torq thru Hole in Side of Case.
.94 Liters, Two (2) Pints of Fwd. Rear Axle Total at Interaxle Diff.
.47 Liters, One (1) Pint of Fwd. Rear Axle Total at Interaxle Diff.

TM 5-4210-230-14&P-1

Rear

Pints
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UNIT REFILL CAPACITIES

COOLING SYSTEM
Engine Model Liters Quarts
V-345 21 22
V-392 22 23
MV-404 25 26
MV -446 32 34
9.0 Liter 40 42
DT-466 (1800, 1900, 2100 Series) 35 37
(All Others) 51 54
6V-53 40 42
6-71N 49 52
6V-92 57 60
6V-92 *59 62
8v-71 59 62
8v-71 *68 71
V-537 (2100 Series) 35 37
(All Others) 51 54
PT-270 49 52
NTC-230 51 54
NTC-250 51 54
NTC-290 58 61
CAT-3208 (1800, 1900, 2100 Series) 38 40
{All Others) 63 67

Capacities listed above are for standard cooling radiators (with heater, add 1.9 Liters (2 Qts.).
Trucks with increased capacity radiators add additional coolant to bring level about one inch
below top of the radiator surge tank.

The only coclants which are recommended for use in IH cooling systems are those which
contain an ethylene glycol base. Other base coolants are generally detrimental to our rubber
hoses, especially to those made of silicone rubber. A general guide to type of rubber is based
on color. Silicone hoses are made in "COLOR" while other rubber hoses are "BLACK". If
coolants used are not of ethylene glycol base, this may affect your engine warranty.

* With Cooler

IMPORTANT

Anti-freeze formulated with methoxy propanol
or propolene glycol is not recommended for
use with IH engines due to a reaction with
engine internal seals, coolant hoses and
potential fire hazard due to lower flash points
than ethylene glycol type antifreeze.
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UNIT REFILL CAPACITIES

CRANKCASE AND OIL FILTERS (ENGINE)

Qil Pan Only Oil Pan & Engine (Full Flow Filter)
Liters uarts Liters Quarts
V-345 (Not 4x4) 8 8 9 9
V-345 (4x4) 7 7 8 8
V-392 (Not 4x4) 8 8 9 9
V-392 (4x4) 7 7 8 8
MV-404 8 8 9 9
MV-446 8 8 9 9
9.0 Liter 11 12 13 14
DT-466 17 18 21 22
V-537 14 15 15 16
6V-53 22 23 24 25
6-71N 22 23 24 25
6V-92 17 18 19 20
8V-71 22 23 24 25
PT-270 27 28 30 32
NTC-230 27 28 30 32
NTC-290 27 28 30 32
CAT-3208 11 12 12 13
CAT-3406 28 30 34 36
Bypass Filter Capacity:
Luberfiner 750 13 Liters 14 Quarts
IH (Fleetguard) 11 Liters 12 Quarts
STEERING GEAR
Model Code Ka. Lbs. Oz.
S-57 05057 624 1 6
S-58 05058 624 1 6
S-165 05165 510 1 2

Power Steering Gears: Fill Power Steering Pump Reservoir To Indicator Level



TRANSMISSION
Model

T-17

T-18

T-128
T-129
T-194
T-196
T-197
T-316
T-348
T-422

T-425
T-448
T-451
T-454
T-456
T-459
T-462
T-463
*T-464
* T-465
T-467
T-468
T-470
T-471
T-473
T-495
T-496
T-672
T-673
T-674
T-681
T-683
T-696
T-697
T-698
T-699

UNIT REFILL CAPACITIES

Code

13017
13018
13128
13129
13194
13196
13197
13316
13348
13422

13425
13448
13451
13454
13456
13459
13462
13463
13464
13465
13467
13468
13470
13471
13473
13495
13496
13672
13673
13674
13681
13683
13696
13697
13698
13699

Fwd
Rear

Liters

3
3.5
13
12
12
12
13
13
10
3
5
4
6
13
13
20
13
13
12
15
15
13
13
13

=
N

B =
OOBRDNONODOOMODON

TM 5-4210-230-14&P-1

Pints

27
25
25
25
27
27
21

11

13
27
27
42
27
27
25
32
32
27
27
27
25
25
13
13
17
17
17
25
38

13
13

* Capacity listed is initial fill. After oil has been circulated, add additional oil as required

to bring level to full mark on dipstick.

system.

Capacities can vary with optional cooling



TRANSMISSION (AUXILIARY)
Model

AT-522
AT-536
AT-540
AT-552
AT-554
AT-601

TRANSFER CASE
Model

TC-155
TC-163
TC-170
TC-177

Volume
cm? = cubic centimeter
1 = liter

Length
m = meter

mm = millimeter
cm = centimeter
km kilometer

Pressure

kPa = kilopascal

UNIT REFILL CAPACITIES

13522
13536
13540
13552
13554
13601

Code

13155
13163
13170
13177

Liters

oO~NO OO~

Liters

GQwWwN

ABBREVIATIONS OF METRIC TERMS

Velocity

km/h = kilometers per hour
Power

kw = kilowatts

Mass

g = gram

kg = kilogram

apl = grams per liter

apg = grams per gallon

TM 5-4210-230-14&P-1

Pints

11
13
13
15
12

Pints

=
RO O M

Torque

N.m

= Newton Meter

Temperature

c

= celsius
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SPECIFICATIONS

ENGINE-GASOLINE

IH Model . . . . . . . . V-345/V-345LPG V-392 MV-404 MV-446 V-537

Number of Cylinders . . 8 8 8 8 8

Bore . . . . « . . .. 9.8 cm (3-7/8") 10.5 cm (4-1/8") 10.5 cm (4.125") 10.5 em (4.124") 11.8 em (4.625")

Stroke . . .. ..... 9.3cm 3-21/32%) 9.3 cm g3-21/32") 9.5 cm g3.740“) 10.6 em (4.180") 10.2 em (4"

Piston Replacement . . . 5658 e¢m” (345 cu.in.) 6429 cm’ (392 cu.in.) 6558 em> (399.9 cu.in.) 7329 cm3 (446.9 cu.in.) 8800 cm3 (537 cu.in.)

Maximum. Recommended ' o
Speed RPM ., . . . . . 3,800 3,600 3,600 3,600 3,400

Firing Order . . . . . . 1-8-4-3-6-5-7-2 1-8-4-3-6-5-7-2 1-2-7-3-4-5-6-8 1-2-7-3-4-5-6-8 1:8-7-3‘6-5-4-2

Horsepower (AMA) . . . 36.1 kw (48.1 hp) 40.8 kw (54.4 hp) 40.9 kw (54.5 hp) 40.9 kw (54.5 hp) 51.0 kw (68.5 hp)

(AMA horsepower rating is based on the bore of the engine and is no index to actual engine power.
It is required in some states for licensing purposes.)

ELECTRICAL

Electrical System - 12 Volts . . . . . . . . . . . . .. .. Negative ground

Spark Plug Gap . . « « « ¢ o e s .o e e e LPG Engine .51 mm (.020") Gasoline Engine .76 mm (.030")

Distributor Contact Point Gap (NOT ELECTRONIC IGNITION). LPG Engine .41 mm (.016") New Points .5 mm (.019")
Gasoline Engine Reset .41 mm (.016")

Distributor Cam Angle Dwell (NOT ELECTRONIC IGNITION) .  V-345 Gas and Propane - 28 - 32 Degrees V-537-24-34 Degrees

Air Gap, Trigger Wheel-To-Sensor (ELECTRONIC IGNITION) .20 mm (.008")

ENGINE INITIAL TIMING AND IDLE RPM.

Refer to "Emission Control Information® label in the engine compartment for timing, RPM and Fuel Mixture Specs.

(For Caterpillar, Cummins, Detroit Diesel,
IH DT-466, 9.0 liter and D-150-170-190 engines,
refer to separate Operator's Manual).
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EXTERIOR NOISE EMISSIONS
THE WARRANTY

The International Harvester Co. warrants to the first person who purchases this vehicle for purposes other than
resale and to each subsequent purchaser that this vehicle was designed, built and equipped to conform at the time of
sale to such first purchaser with all applicable U.S. EPA Noise Control Regulations.

This warranty is not limited to any particular part, component or system of the vehicle. Defects in the design,
assembly or in any part, component or system of the vehicle which, at the time of sale to such first purchaser, cause
noise emission levels to exceed federal standards are covered by this warranty for the life of the vehicle.

TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED

Federal law prohibits the following acts or the causing thereof; (1) The removal or rendering inoperative by any
person other than for purposes of maintenance repair, or replacement, of any device or element of design incorporated
into any new vehicle for the purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it is in
use, or (2) The use of the vehicle after such device or element of design has been removed or rendered inoperative by
any person. Among those acts presumed to constitute tampering are the acts listed as follows: A. Air Intake System:
Removal of air cleaner, intake silencer, or piping. B. Acoustical Shielding (Body): Removal of wheel wellsplash shields,
cab shields, or acoustical (underhood) insulation. C. Cooling System: 1. Removal or rendering inoperative the fan
clutch. 2. Removal of fan shrouds. D. Engine and Drive Line System: 1. Removal or rendering engine speed governor
inoperative so as to allow engine speed to exceed manufacturer specifications. 2. Removal of engine block shield, oil
sump shield, or transmission enclosures. E. Exhaust System: Removal or rendering inoperative exhaust system
components including muffler, resonator, or tailpipe.

INSTRUCTIONS FOR PROPER MAINTENANCE

In order to comply with federal exterior noise regulations, your vehicle may be equipped with the following noise
items. Depending upon the vehicle configuration, it may incorporate all or some of the following five groups.

To avoid abnormal changes in vehicle sound level, it is necessary for the owner to perform inspections and
necessary maintenance at the intervals shown in the following maintenance schedules, and record on the inspection
verification forms provided.

Air Intake System:

A. Air intake silencer a metal ring or canister mounted between the air cleaner and the engine air intake
should be checked for proper installation.

B. Air Cleaner if remote mounted to dash panel, should be inspected and its location should not be altered.
Do not alter inlet and outlet piping.
Body:

A. Wheel well - Splash shields, cab shields and underhood insulation should be inspected for deterioration,
dislocation, and orientation.

Cooling System:

A. Check fan for damage to blades, replace if hecessary with manufacturer recommended parts. Inspect for
fan to shroud interference, and any damage to shroud such as cracks, holes and buckling of metal.

B. Fan ratio should not be changed and fan spacer dimensions and position should not be altered.

C. Inspect for proper operation of fan clutch making sure that the fan is disengaged when cooling of engine is
not required.



D.

TM 5-4210-230-14&P-1

EXTERIOR NOISE EMISSIONS

Check for proper operation of radiator shutters, if provided. Shutters should be open during normal
operating temperatures.

Engine and Driveline System:

A.

Engine sump cover - Inspect for cracks, holes and visible signs of deterioration. Sump cover should be
mechanically isolated to be effective. Check for grounding. Maintain exact location of sump cover and
check sealing at edges.

Transmission enclosure - Inspect for cracks, holes and tears. Clean any deposits such as oil, dirt and
stones.

Throttle delay devices should be checked and, if necessary, adjust as per manufacturers'
recommendations.

Engine valve covers and block covers are made to damp out engine mechanical noise and, if needed to be
replaced, should be replaced by recommended parts. Check for mechanical isolations.

Exhaust System:

A.

Inspect for leaks at various joint connections and tighten clamps. Make visual inspection for cracks or
holes in muffler and tailpipe. Always replace with manufacturer recommended parts. Tailpipe elbow
orientation must not be changed from standard position as originally received.



KILOMETERS, MILEAGE, MONTHS or OPERATION HOURS, WHICHEVER OCCURS FIRST

EXTERIOR NOISE EMISSIONS
MAINTENCANCE INTERVALS

(Kilometers and Mileage in Thousands)

TM 5-4210-230-14&P-1

MAINTENANCE KM 6 13 19 38 58 77 96
INSPECTIONS MILES 4 8 12 | 24 36 48] 60
MOS. 5 10 15 30 45 60 75

HOURS 125 | 250 | 375 | 750 | 1125 1500 | 1875

MAINTENANCE KM 6 13 19 38 58 77 96
INSPECTION MILES 4 8 12 24 36| 48 | 60
MOS. 5 10| 15| 30 45| 60| 75

HOURS [ 125 | 250 | 375 | 750 | 1125 | 1500 |1875

AIR INTAKE SYSTEM:

ENGINE and DRIVELINE:

Silencer 1 I Oil Sump Cover I 1 I
Piping I I Valve Covers 1 1 I
Clamps I 1 Block Covers I I 1
BODY: Throttle Delays I I I

Splash Shields

Governor

Cab Shields

Manifold Condition

Under Hood Insulation

Manifold Gaskets

COOLING SYSTEM:

Transmission Enclosure

Fan Damage

EXHAUST SYSTEM:

Fan Clutch Operation

Exhaust Flange Bolts

Shroud Damage

Exhaust Flange Gaskets

Shroud Interference

Exhaust Pipe Condition

Shutter Operation

Muffler Condition

Resonator Condition

Tailpipe Condition

Tailpipe Orientation

Flexpipe Condition

Clamps
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EXTERIOR NOISE EMISSIONS

VERIFICATION OF INSPECTIONS

CHASSIS MODEL VEHICLE IDENTIFICATION NO.

FIRST INSPECTION

MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY: )
OWNER DATE STREET CITY STATE

SECOND INSPECTION

MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY:
OWNER DATE STREET CITY . STATE

THIRD INSPECTION

MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY:
OWNER DATE STREET CITY STATE



EXTERIOR NOISE EMISSIONS

VERIFICATION OF INSPECTIONS

CHASSIS MODEL VEHICLE IDENTIIICATION NG,

TM 5-4210-230-14&P-1

FOURTH INSPECTION

MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY:
OWNER DATE STREET CITY STATE
FIFTH INSPECTION
MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY: )
OWNER DATE STREET CITY STATE
SIXTH INSPECTION
MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY:
OWNER DATE STREET CITY STATE
SEVENTH INSPECTION
MILES Km Hours Months
PERFORMED BY:
SERVICE MANAGER DEALER DATE CITY STATE
APPROVED BY: o
OWNER DATE STREET CITY STATE
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CIRCUIT DIAGRAMS

HART
E-QLB——CW:T T on FUSE ,CIRCUIT BREAKER
& FUSIBLE LINK CHART
BULB APPLICATIO (o
HELAD - N CANDLEPOWER TRA;EOEZ ';‘r%m * CIRCUIT BREAKER OPTIONAL ]
L1 H b
PPER BE Al 6OWATTS £ot4 T
v ™ | DESCRIPTION SIZE__ IYPE _ LOCATION 2
LOWER BEAM V“V,:I,Trg mgz HOURMETER 4A FUSE GAUGES z
FRONT TURN 32 156 ETHER START aa FUSE % FUEL/ETHER FBC 2 %
x
SIDE MARKER 2 1895 HAZARD LIGHTS 20A FUSE Snk
TUKN LIGHTS 204 FUSE TURN/HAZARD s 3!
PARK 3 181 i 2%
STOP-TURN /TAIL-LICENSE 32/3 157 DOME LIGHTS 154 FUSE % VT
BACK-UP It 156 :ng;nNLm(rac 78US) 15 A :us: % Horn/bome .
1
IDENTIFICATION-CLEARANCE 3 168 SToP LicnTs 'JZA r_usfﬁ g oY
H
FLOOD LIGHT 12 561 TRAILER n rus * « 28
MIAAOR L 1GHT 2 mos AILER MARKER 304 USE%# STOP/TAL MKR 519
) FLOOD LIGHTS 30A FUSE %
CLUSTER: TAIL LIGHTS ELY Fuse (isa Fec/BUS) é 5 §
ILLUMINATION 2 194 CLAD LIGHTS 20 FUSE X Zy
A V] - =
INPICATOR 2 194 / TAIL/CAB MKR o
PARK MARKER LTS 204 FUSE * woy
WARNING 2 194 MIRROR LIGHTS 204 FUSE % x e
INFORMATION 2 VL e
194 MKR LIGHTS (FBC/BUS) I1SA FUSE %  MARKER ow '.‘-, 3
CONTROL IDENTIFICATION OR . o i S— @iz
iNS NEL LIGH 30
WARNING LIGHT: CLUSTER PA:';L LT: 4a ‘FUSE wao L
ENGINE STOP 0.50 * % M * 3« Jg
FRONT AXLE 050 X% ASHTRAY LIGHTS 4A FUSE % PANEL PR g >
) HTR £ AL CONT ILLUM 4A FUSE # zwYg
GAUGE ILLUMINATION XMSN £ ENG OIL TE o ?, o 3
ENGINE OIL TEMPERATURE: ) 5 e e SILTEME  4a FUSE # wZaoy
£a
XMSN OIL TEMPERATURE ! 53 RADIO n FUSE % RADO z z 22
INSTR PANEL CONTROLS 0.50 X% HEATER ONLY 20 FUSE % Sog z
ASHTRAY 0.50 * % HTR ¢ AL-EXCEPT HEATER { A/C R
DOME 12 an-2 HIGH POSITION 204 FUSE e xed
L¥)
RADIO 0.75 1892 2 SPEEL_AXLE 204 FUSE % 2 SPEED Z g 3§
HEATER 8 A/C CONTROLS 3 168 SUBMERGED FUEL an FUSE % FUEL/ETHER-BUS | @ 3 & ¢
AUTOMATIC XMSN COTROLS t 53 PUMP EUEL PUMP-TRUCK | w W wl
3 % PURCHASED LIGHT ASSEMBLY BACLK-UP LIGHTS 154 FUSE % pack-up/ 2222
(REF G.E.BULB NO. 21620) ANTIHLOCK SYSTEMS 154 FUSE x ANTILOCK
HTR £a/c CIrRcUIT
HIGH_POSITION 30A  “akr  HEATER ¢ Ak
DESCRIPTION SIZE TYPE  LOCATION KYSOR ENGINE o IN-LINE ABOVE KYSOR
TRAILER AUX FUSE BLOCK SHUTDOWN FusE  SWiLWRFRT LT
2 FUSES 6A IN"LINE  ¢,pe oF caB
TRAILER MARKER 15A FUSE 3% AT REAR _ R FUSE
TRAILER STOP 20A FUSE X CAB HEADLIGHTS B ISA CIRBKR INSIDE LIGHT SW
TRAILER TAIL 154 FUSE %  JUNCTION WINDSHEILD WIPER 6a cinekn REAR OF WIPER
TRAILER RT TURN 10A FUSE % BLOCKS € WASHER SWITCH
TRAILER L_TURN 104 FUSE % HIPOWER PUMP 50A CIRBKR RELAY MTG BRKT
SCALER L TURN 22 =r N
LIGHT SWITCH R GN FUSE LIGHT (CONVENTIONAL ONLY) p
HIGH POWER PUMP DASH PANEL (ENG
BC/BUS iR
Fac/oy — LiNK . SwiTen FBC/BUS oA CiR BrR SIDE)
KEY SWITCH “ca BNFUSE  en — = =
1 Al CIGAR LIGHTER GNFUSE  LIGH
FUSISNBEO‘?KBAR - LNk ONVENTIONAL ONLY) '8 GA  LiNk swiTeH
BNFUSE
BAT BUS BAR 14GA AMMETER BK FUSE AT START
INK HEADLIC BT FEED 16 GA LINK MOTOR S
CAB FEED DK BL
_ (CONVENTIONAL ONLY) r2CA  ruse GB?JQ"TsoL
IGNITION . OR FUSE
A KEY SWITCH G
FBC /BUS 206 LINK Ev S GE:;’Z“’TSTJS 206a E’IﬁNKUSE xev swirck  MT-23290
INSTRUMENT 2064 OR FUSE ey swiTcH ROURME TER oA IN-LINE [-UNDER FUSE BLOCK |00
__FBC/BUS Line ETHER START SA FUSE LWR EDGE INST PN

BULB AND FUSE CHART
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CIRCUIT DIAGRAMS

SYMBOLS
WIRE_COLOR CODES

BR~-BLACK RD-RED
BN-BROWN GN-GREEN
YL -YELLOW WH-WHITE

— (=16 — TYPICAL WIRING
- | GA === BATTERY CABLE
————— REFERINCE WIRING
——11-I6——ALTERNATE WIRING

BL-BLUE OR ~ORANGE
M- RESISTANCE OR RESISTOR
'\*/\«- RESISTANCE OR RESISTOR ~VARIABLE
el FUSIBLE LINK LIA-] B‘ﬁ_m
——  SPLICE LCABLE COLOR
—eORse FIXED CONTACT OR COMPONENT INTERNAL CONNECTION CABLE GAUGE

CIRCUIT NUMBER
OPEN SWITCH

CLOSED SWITCH NOTES

~ e
[ e
sise CIRCUIT BREAKER W/AMP IDENTIFIER I-MULTIPLE CONNECTORS AT ELECTRICAL EQUIPMENT
VIEWED FROM CABLE INSERTION END UNLESS
s IDENTIFIER
—{E— INLINE FUSE W/AMP IDENTIFIE OTHERWISE SPECIFIED.
=0 FUSE PANEL CLIP W/MALE BLADE TERMINALS & FUSE w/
AMP IDENTIFIER
—
—

MALE TERMINAL
FEMALE TERMINAL

—>—  SINGLE BODY INLINE CONNECTOR
—E]B—— MULTIPLE TERMINAL INLINE CONNECTOR
—1i-16~4i" EXTERNAL GROUND
CASE GROUND
TERMINAL OR CONNECTOR CAVITY
INCANDESCENT _AMP
ELECTROMAGNETIC COIL

THERMAL CUTOUT (FLASHER)

DIODE MT-21942

teBdol

Definition Of Symbols

All Models



T NwuoNn -

1S
16
17
18
19
21
23
24
28
29
30
31
32
33

35
36
37

42
a3
44
48
50

CIRCUIT DIAGRAMS

CIRCUIT NUMBERS &

TM 5-4210-230-14&P-1

DESCRIPTION

GENERATOR (FIELD) 51
GENERATOR (CHARGE ) 52
REGULATOR, VOLT (FIELD RELAY) 53
REGULATOR, VOLT ( CHARGE ) 549
GROUND 55
MAIN FEED 56
KEY SWITCH 57
IGNITION- 58
STARTING CONTROL 60
GLOW PLUG,PRE HEATER 62
FUEL SHUT-OFF 63
ETHER 68
MAGNETIC FAN 70
EXHAUST BRAKE 71
INSTRUMENT 72
ENG WATER TEMP 75
ENG OIL. TEMP 76
TRANS OIL TEMP 77
AXLE OIL TEMP 78
ENG OIL LEVEL 80
WATER LEVEL =2
ENG OIL PRESSURE &
FUEL LEVEL 85
FUEL PUMP a6

’7

88
FRT AXLE WARNING 90
P.D. LOCK WARNING 92
BRAKE SYSTEM WARNING 93
TACHOMETER 94
LIGHT SWITCH 95

CIRCUIT NUMBERS MAY REQUIRE SUFFIC LETTER IDENTIFICATION

DIMMER SWITCH

HEAD LIGHT - HI-BEAM
HEAD LIGHT - LO-BEAM
PARKING LIGHTS

DIR, SIGNAL, SWITCH

DIR. SIGNAL LIGHTS -LEFT
DIR. SIGNAL LIGHTS -RIGHT
CLEAR., IDENT., & MARKER LIGHTS
HAZARD SWITCH

PANEL LIGHTS

DOME &8/0OR COURTESY LIGHTS
TAIL LIGHT

STOP LIGHT

BACK-UP LIGHT

TRAILER

HEATER

DEFROSTER

AR CONDITIONER

HEATED MIRROR
ACCESSORY. FEED
WINDSHIE LD WIPER

CIGAR LIGHTER

HORN

RADIO

WINDSHIE LD WASHER
HOURMETER

HY-POWER BRAKES
TRANSMISSION

AXLE SHIFT

WHEELLOCK (ANT! SKID BRAKES)
EXHAUST EMISSION

MT-23291

WHEREVER BRANCHES OF THE MAIN CIRCUIT ARE ENCOUNTERED.

All Models

Circuit Numbers And Description



TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

COMPONENT & MAJOR CONNECTOR LOCATION DIAGRAM

TURN SIGNAL CONN (%) (v)FEeD THRU STUDX* DOME LIGHT
(T) INSTRUMENT CLUSTER

HWIPER SWITCH

XUIGHT SWITCH e TURN & HAZARD SWITCH

*HEATER 8 A/C SWITCH (R) KEY SWITCH»

CLEARANCE & DENT LT 6\ (Q) INSTRUMENT PANEL CONN

(1) BULKHEAD CoNn

(P) RIGHT STOP-
TAIL-TURN &
BACK-UP LT

(O)LEFT sTOP-TAIL-
TURN, LICENSE
& BACK-UP LT,

COMMON GROUND \ QZ;

/-

S

HEATER &A/C CONN

AIR COND REL AY

HEATER &
AL MOTOR

ST S L R
e &

AC THERMOSTAT (a
SWITCH @

(N) DOME LT CONN

(M) REAR OF CAB JCT
BLOCKS 2

(L) FUSE BLOCK %

>~

[~~~
—=

N

MARKER LT CONN

RELAY BRACKET &
COMMON GROUND

...................... . ( ; (H) DIMMER swITCH
(F)REAR OF caB
GROMMET

LEFT TURN &
MARKER LT

(D) LEFT HEADLAMP

§

FRONT END CONN

oy

HEADLAMP

dl\) RIGHT TURN &
MARKER LIGHT

(BC) FRONT END CONNECTOR MT-21931

Component And Major Connector Location (On Chassis)

1600 thru 1900 Models



TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

COMPONENT & MAJOR CONNECTOR LOCATION DIAGRAM

xwipeR switcr (X) (V) FEED THRU  (U) DOME LIGHT (S) TURN 8 HAZARD SWITCH x
STUD %
IN N
*LIGHT swiTcH () @ INSTRUMENT (R) KEY SWITCH

(Q) INSTRUMENT PANEL CONN

*¥HEATER & A/C SWITCH (E)
(J) BULKHEAD CONN'x

CLEARANCE 8 IDENT LT (2)

TURN SIGNAL CONN(W) 5“\\

COMMON GROUND (B0)

HTR & A/C CONN(AA) ///
AIR COND RELAY (A8} I//

HEATER 8 A/C (AQ) o

(P) RIGHT STOP- TAIL - TURN
&BACK-UP LT

(©) LEFT STOP-TAIL - TURN-
ICENSE & BACK-UP LT

MOTOR

A/C THERMOSTAT
SWITCH

F

REAR OF CAB GROMMET

(N) DOME LT CONN

(M) REAR OF CAB JCT BLOCKS ¥

\@ FUSE BLOCK %

o MARKER LT CONN

(I) RELAY BRACKET &
COMMON GROUND

\ DIMMER SWITCH

‘@ LEFT TURN & MARKER LT

~ D) LEFT HEADLAMP

\‘
@ FRT EMD CONN

(BO) FRONT END CONNECTOR

(B) RIGHT HEADLAMP

A) RIGHT TURN & MARKER LIGHT

MT-21934

Component And Major Connector Location (On Chassis)

1700 thru 1900 w/Travel Crew Cab



TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

COMPONENT & MAJOR CONNECTOR LOCATION DIAGRAM

(S) TURN & HAZARD SW % WIPER SWITCH %
INSTUMENT

CLUSTER x (VDLIGHT swx PDOME LIGHT

CLEARANCE & IDENTIFICATION

® ey sw (R)

INSTRUMENT
PANEL. CONN

HEATER SW X%

RIGHT STOP
TAIL - TURN &
BACK-UP LT.

LEFT STOP- TAIL-
(©) TURN LICENSE &
BACK-UP LT.

% FEED THRU
STUD

% FUSE BLOCK
COMMON
GROUND

XBULKHEAD

CONNECTOR

DOME LIGHT
CONN

REL AY BRKT
& COMMON
GROUND

\?‘Q/ DR com

RS (AQHEATER MOTOR -
ﬂ (M)REAR OF CAB JUNCTION BLOCK %

(F)REAR OF CAB GROMMET
‘ (E)LEFT TURN & MARKER LIGHT

FRONT END
CONNECTOR
(B) RIGHT HEADLAMP
YRIGHT TURNS FRONT END
MARKER LIGHT 88) RN RN,
(©rom MT-21933
(H) DMVER Sw (D)LEFT HEADLAMP

Component And Major Connector Location (On Chassis)

1700 thru 1900 Right Hand Drive Models



TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS
COMPCHENT &MA JOR COE CTEP L OCATION DIAGRAM

DOME LIGHT
INSTRUMENT CLUSTER %

#*FEED THRU <TUD (v

TURN SIGNAL CONN. @—

XWIPER SWITCH

* LIGHT SWITCH @—

% HEATER 8 A/C SWITCH

S JTURN 8 HAZARD SWITCH %

(R)KEY SWITCH %

CLEARANCE & IDENT LT. (Q)INSTRUMENT PANEL CONN.

HEATER 8 A/C CONN (A )
3 ! —@mcm STOP- TAIL-TURN
| & BACK-UP LT.

HEATER
8 AC MOTORGAO—__

A/C T AERMOSTAT(AD) . 8\ NENA
SWITCH N /) A/Rnm &

LEFT STOP-TAIL-TURN,
LICEN=E,& BACK-UP LT

—(N)DOME LIGHT CONN.

REAR OF CAB JCT
BLOCKS %

(L)FUSE BLOCK %

ELAY BRACKET &
COMMON GROUND

DIMMER SWITCH

COMMON GROUND
w/210C

—(F)REAR OF CAB GROMMET
N LEFT TURN & MARAL:c LT

L—(B)RGHT HEADLAMP
N - X
\\ -—(P)Lsrr HEACLAMP MT-21950

A JRIGHT TURN & MARKER LT. . N {SAYCOMMON R I BEIFAONT TS ONN
g : W 22u0 25128 2600

Component And Major Connector Location (On Chassis)

2100-2200-2500-2600 Models



TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

COMPONENT & MAJOR CONNECTOR LOCATION DIAGRAM

TURN SIGNAL CONN

LIGHT SWITCHX °

FUSE BLOCK%
& COMMON GROUND

KEY SWITCHX @

-

{ 1 JUNCTION BLOCK,
L @ AMMETER CONN %

BULKHEAD CONN %

@ COMMON GROUND
\@JUNCTION BLOCK , BODY CONN

& COMMON GROUND ¥
DIMMER SWITCH

@ BODY FEED CONNECTION

ore
B } RIGHT HEADLAMP

F P
RIGHT TURN & MARKER LT FRONT END CONN Q LEFT HEADLAM

e LEFT TURN & MARKER LT

MT-21932

Component And Major Connector Location (On Chassis)

FBC/BUS Model



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

A RT TURN INDICATOR G ANTILOCK WARNING M WATER TEMP GAUGE
B8 BRAKE PRESSURE H LOW OIL PRESS & HIGH WATER N OIL PRESS GAUGE
C 'ANTILOCK WARNING TEMPERTURE WARNING P VOLTMETER

D PARK BRAKE J LEFT TURN INDICATOR R TACHOMETER

E Hi BEAM INDICATOR K PANEL LIGHT S SPEEDOMETER

f POWER DIVIDER LOCK WARN L FUEL GAUGE

OR SERVICE EGR

INSTRUMENT CLUSTER
LOCATION T -VIEWED FROM REAR SIDE OF CLUSTER

'ir"_ﬁﬁ’_'ﬂ_&’-ﬁ—@q
v-»-_fgg’:@__n:

13 17 161514 1312 11 10

2 T T T

ABGIR
] 0529

W/ELECTRIC TACHOMETER

[ ]
W/RH DR
CONN VIEWED FROM CABLE ENTRY SIDE v MT-21938

Component And Major Connectors (Use In Conjunction With Page 3)
Instrument Cluster

9



CIRCU

JUNCTION BLOCKS
LOCATION - M- VIEWED FROM INSIDE CAB

1600 -- 2600

TM 5-4210-230-14&P-1

IT DIAGRAMS

LBN ] FRONT AXLE WARNING LT GND
| RD_ ] FUEL SENDER GND (RORR-FR SIDE)

Cé\ FUEL SENDER GND (L ok RREAR SIDE)
TRAILER SOCKET ca onD{BK H {377 3 FUEL PUMP RELAY
STOP LT SW[RD }~pl—i ] FUEL PUMP (RIGHT SIDE)
TRAILER MARKER LT ALY %\ | SELECTOR SWITCH
FLOOD LIGHT [ BK D ; FUEL PUMP RELAY
TRAILER MARKER LT RLY(BN D | —{FL/GN SELECTOR VALVE
ap G:Dm FUEL PUMP (LEF T SIDE)
stop LT sw BN @ == [ED{BN ] FUEL SENDER(RoRR FRONT SIOE)
a» @D
TAL LT wRG [ BN -G8 (368} ~@D1+—{7L_] FUEL SENDER(LoRR REAR SIDE)
ao] 8] o
R STOP& TURN LT WRG - "@— 2 SPEED SW FEED
an| A | |y
[BK Y2 SPEED AXLE SOLENOIDY/
L STOP&TURN LT WRG '@~. @:AUTO XMSN (LP
T e mn ») 2w§iEE_P AXLE SHIFT Sw
(A l— UTO XMSN (LPO!
BACK-UP LT WRG -G - SPEEDO ADFTR FEED
ap| & Jap
(FWD RR MODULE) ANTILOCK (T} | *\@——@] ANTILOCK{FWD RR MODULE)
B 50 [
>/ \>./  ®DENOTES CIRCUITS NOT REQD
W/RH DR,
DENOTES OPTIONAL
CIRCUITS
ENGINE CONNECTOR FRONT END CONNECTOR
LOCATION - 3 — VIEWED FROM CABLE ENTRY END LOCATION -J - VIEWED FROM CABLE ENTRY END
HEXCEPT WHOLLEY
DUAL PWR BRAKE
DISTRIBUTOR ROBNIENGINE OIL TEMP [ BK ] DiFF PRESS-FBC/|
1600 - 2600 SUBMERGED FUEL PUMP BN/RU] LOW AIR PRESS
FREON G WARNING LIGHT - 1600-2600 EXCEPT
FBC/BUS

"/

OIL PRESS & WATER

- VS GAS ENG W/TWO

TEMPERATURE WIRE DISTRIBUTOR %

G LIGH DIESEL ENG gvé%tsscgg#c
MT-23288 B5I6_B595 |GAS ENGINE

W/DIESEL
ENGINES
2200-2600

A

L BN JELECTRIC

-OFF

FBC/BUS FBC/BUS

Component And Major Connectors (Use In Conjunction With Page 3)

Junction Blocks - Engine Connector - Front End Connector

10

|— 1600 - 2600
SHUT TERSTAT
SOLENOID
ETHER START
hy-

X /
pers N D)
wi
oy powe 999, 2600 ELECTRIC
OWE R BRAKE Exc WIPERS

"POWER

BRAKES
FBC/
BUS




TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

SWITCH CONTACT CHART
WITHOUT PUSH BUTTON START SW =
- SWITCH | POSITION CONTACTS
w/RH DR |DY56 CLOSED | OPEN
OFF (NORMAL) | 2,3 & 6 14,547
w/LHDR | 56 . S56A TuRn |LEFT TURN AT 1383 487
35 (3 7om SIGNAL & :m‘zrcnmcz 246
HAZARD TURN &} 1,244 547
. OR FUEL LANE CHANGE] 346
O SELECTOR HAZARD 2,3,4587 1 &6
3 OFF -(XNOB IN
) @6 &TURNED cw] 20384 [BhS4687
PARK LIGHTS
2 (KNOB IN a7 oas
O 1 ST POS) 2,3,485
HEAD H(E(A’a)oélﬁrzlfs [ K-X] 087
]
60 . 57A W/ PUSH BUTTON START SW LIGHT ZND PQS) | 2,3,4858
R . DOME -(KNOB | 0 TO GND
W/LHDR | &7 KEY SWITCH LOCATION-R INSTURN CCwl| 3.4 8 2 h5687
W/RHOR |CY 57 VIEWED FROM TERMINAL SIDE PANEL-(2NDO | O TO GND
TURN SIGNAL SWITCH C'F(’i)ws'-gélt%c 2.;.‘435 7
LOCATION-S oFF NONE ALL
VIEWED FROM TERMINAL St BATST-leh
SIDE KEY START GnD-case| “°C
IGNITION  [BAT-IGN-ACC] ST -GND
ACCESSORY | BAT-ACC | ST-IGN-GND
QFF NONE ALL
HEATER LOow BAT-L-A/C| M-H
& A/C MED BAT -M-A/Cl  |L-H
HIGH BAY - H-A/C L-M
PARK BAT-P | Ww-L-H
T
WASHER [ ASHER BAT - w -
(KNOB IN) L "
N ORMAL C-NC c-NO
shT-pn | BELOW 2047 1 -7
OR ALARM C- NC
LIGHT SWITCH CLE;“*” TEMP | goa-210m | c-no | NONE
LOCATION-Y INTERMIT SW SHUT- DOWN C-NO c-NC
WIPER/WASHER SWITCH VIEWED FROM TERMINAL SIDE (ABOVE 210%)
LOCATION-X ENG OFF C-NC C*NQ
VIEW £ R N ORMAL C-NO C-NC
EWED FROM TERMINAL SIDE [OK71oF] 19C/19D SHT-DN ALARM < RO o
W/ LH DR PRESS |(7 ORIl RSI) C-NC
SHUT -DOWN
Bore Ps1) C-NC Cc-NO
MT-23285
HEATER/7A-C SWITCH SHT-DN TEMP SW | SHT-DN PRESS SW
LOCATION-AE NOTE:
VIEWED FROM TERMINAL SIDE t:] DENOTES OPTIONAL CIRCUITS

Turn Signal Switch - Key Switch - Windshield Wiper/Washer Switch
Light Switch - Heater/Air Conditioner Switch - Shut Down Temperature Switch
Shutdown Pressure Switch

11



CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

eNGINE oIL TEMP [AU30]
wiron {_‘/@
FUEL PUMP $
RELAY 29AT35 AYS52 B‘ 551
ASI7A /37, \ \ l . INEE L= 1601
Gasee \ &4
KYSoR o
N =
BSi6/8528 m’@ -4
] [BZD\ + 70
[ C {BZ82] 4 i 5
3406 ENG EE:} o E
[ CZ87 ' Lo =TT (4]
ol CYS56 | w/LHDR
SR CY5/5T]w Rrom 2 %
FRYT AXLE WARN
Ds29 R DZ82 LIGHT &g
w/LHorR [DT23 DY 57 lw/LHOR ‘
DY56/ 56w/ RH DR =88
5=
ETHER START
xsun orL Teme DU L] ﬁ%ezs
62C
BULKHEAD CONNECTOR
RH DR FUSE BLOCK
ATION-J—VIEW FROM ENGIN 1
Loc ON-J—VIEWED & SIDE LOCATION-L = VIEW FROM ENGINE SIDE

BEA @l—’j&/ 60A
86 {60 ]
E0A
Q o t—__
86 | —or7z
75E ol ———=—v85 |
e e o,
E:E: o] V—-I4A
'%‘7‘5.%86 (55 d 1 oA
FUEL PUMPS \E:E.‘J:::] E;_:‘:/E o5
FRT AXLE "/_-
[55¢C
ENG O1L
{587 |
{62
L NGINE CiL
NI O Mg YT H DR FUSE BLOCK XMSN OIL

HOUR METER

LOCATION-L ~VIEWED FROM ENGINE SIDE

W/LH
ORIVE

W/ Hi- POWER BRAKE SYSTEM
JUNCTION BLOCK- FEED THRU
LOCATION-V
VIEWED FROM INSIDE CAB

NOTE:
[ _}-DENOTES OPTIONAL
CIRCUITS MT'23286

Component And Major Connectors (Use In Conjunction With Page 3) (Now Schoolbus)

Bulkhead Connector - Fuse Blocks - Junction Block

12



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

FUEL TANK WIRING
2OAT 35
ASITAI3T f,-\ / AYS2
7
(Asi7] RD JHY-POWER
BRAKES
B8T35 BY53
31 IT44r 7 CXA4G
B B ;
Sle)iEx
[csi}h 5[] e BN Ji-v-POWER
e LT By BRAKES
LN
CY56
DS29
OT44B/4aF ! Bve7
cu7i
[DU4E) ETHER START
BULKHEAD CONNECTOR
LOCATION-J =VIEWED FROM ENGINE SIDE

HOURMETER
ELECT TACH -

E1HER START—21A -

M4 378
FUELQU «{5 H

UEL PUM
FUEL SELECT — |

ZE——
JUNCTION BLOCK
tgﬁ 60A | LOCATION-I - VIEWED FROM INSIDE CAB
1
[:kp; {60~
E“m—%‘ 60A
10 @3‘*’6" [70 ] -CIGAR LIGHTER
: (B}
ﬁ - - &%
o 14A
T: — BX58A /68A
[ T—é o 68 /58
r__tﬁl
-EE
4 == _}
=] 53 “BWI 23E] JUNCTION BLOCK—VIEWED FROM
< ' ENGINE — LOCATION - AG
S
= = Lez] NOTE
?i = p— :
oo/
£LC vl BLOCK Ter/62E [ J-DENCIES, OF TIONAL

LOCATIC - L ~VIF A FD FROM ENGY iF “UDE Cor g

MT-23287

Component And Major Connectors (Use In Conjunction With Page 3) (Schoolbus)
Bulkhead Connector - Fuse Block - Junction Block

13



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

SWITCH CONTACT CHART
CONTACTS
N
SWITCH | POSITIO CLOSED | OPEN
OFF (NORMAL | 2,3 8 6 14,58 7
LEFT TURN & | 1,38 5
J:::“ LANE CHANGE] 2348 487
RIGHT TURNS| L2 8 4 ;
HAZARD |, \WE CHANGE| 336 58
HAZARD 2,3,4,587 186
OFF-(KNOB IN-
8 TURNED C.w} 2,384 OlsS,6 87
PARK LIGHTS 187 086
KNOB IN-
¢ lsruposa 2,3,485
HEAD LIGHTS |86
HEAD (KNOB N~ o7
WITCH LIGHT 2 ND POS) 243,485
KEY S DOME-(KNOB | 0 TO GNO L5687
LOCATION-R IN & TURN CEW) 3,48 2 »&
VIEWED FROM TERMINAL SIDE PANEL-(2 ND- Q__g_&uLT
POS, n(mu- 1 7
TURN SIGNAL SWITCH CLW.TO LOCK 23 488
LOCATION-S oFF T L T
VIEWED FROM TERMINAL SIDE KEY START oo CasE] AC¢C
IGNITION BAT-IGN-ACC| ST -GND
ACCESSORY | BAT-ACC [ST-16N-GMD

W/HY-POWER BRAKE SYSTEM

LIGHT SWITCH

LOCATION=-Y
AMMETER VIEWED FROM TERMINAL SIDE

LOCATION —~AF
VIEWED FROM TERMINAL SIDE

MT-23289

Component And Major Connectors (Use In Conjunction With Page 3) (Schoolbus)
Turn Signal Switch - Key Switch - Ammeter - Light Switch

14



WwW/2100

W/ 2100 ~

-V

-

CIRCUIT DIAGRAMS

W/ 2200,2500 82600

w/ 2100

\

W/ 2200,2500 & 2600

CIR 11 GROUND

CIR 50 LIGHT SWITCH
CIR 5! DIMMER SWITCH
CIR 52 HI BEAM

CIR 53 LO BEAM

=

ol

21-0S

V|—|g——'|

~=—® TAIL LT

TM 5-4210-230-14&P-1

FEED

I
52-18 iy
] =18 C B m
ba -~ —#CL 81D LIGHT GND oo 3
8324 H ©) ==
— 53~14 | |
LJ Qv g% oo
. ¥ .
jo— w /2100 @ W— N g g
Th 00
CIRCUIT IDENTIFICATION = = [ g

i

@

< 16YL
» 16GN
K 16BN

HEADLIGHT WIRING (2100 -2600)

!

RS
11
I

528-14
AY52-14
BYS3-14
538-14 ——
P-4 —
= = =—=—————5 PARK LIGHTS

16 BK mam— DV50-12

PARK
-——> Lenrs Al

AYS2-14

—DOV50-12 - ———

|
p—FBC/BUS

BY53-I4

@

CIRCUIT (DENTIFICATION
CIR Il GROUND

CiR 50 LIGHT SwITCH
CIR 51 DIMMER 3WITCH
CIR 52 Mt BEAM

CiR 53 LO BEAM

tl-£5A8 -

1=

DVv30-12
ovgo- 2] (4=
:

52-18

-

1-18

—=—»CL&ID LIGHT GND T

W/LH DR 1600-1800
1

-

8FBC/ 8us

CLEARA IDENT
LIGHT w/RH DR

@e@

p--]

16YL
16GN
< 16BN

HEADLIGHT WIRING (1600-1900,FBC/BUS)

15
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000000 |
0000000

L

MT-21944



9I-Di -

N¥NL LHOY ~———l

9t-v1 |

:E I IC 16 —» RIGHT HD LT

W/2200, 2500

42600
——®RIGHT HD
LT

START SOL‘
'BAT” TERM

w/zzoo, 2500

11A-16

CIRCUIT DIAGRAMS

DV50- |zﬂ

2600
y—,—SBA 16

LEFT HEAD LT

1

83
DVS0-12 R
®| CIGAR L
LIGHTEﬂ 17

>_

TM 5-4210-230-14&P-1

oo O,
0 O L ovson2 K] [
0D

00 wio
MARKER INTERRUPT
ol SW ~mee g

[‘SBC—M

lsac- 1a—p] pF-s8c-1a

K &
= T
o CLUSTER GND ~— — ~ £
w=3 — 1
§rg wreoo @'@HA'IB ) @ INTERRUPT SW
&3 . BX58A-16 _A}—seo-m ~¢see-1s—@)
i ’ CIRCUIT IDENTIFICATION E—E—%A‘
Il N CIR 11 GROUND
é—~ | CIR SO LIGHT SwITCH @m RD I8RD @ 18RD @ 18RD @ IBRD @
) | | l CIR 58 CL, ID 8 MARKER LT § QS é % @
IRBN IBBN 18BN 18BN 18BN
@ CLEARANCE —IDENTIFICATION - PARK & MARKER LT WIRING 2I00 -2600
[—PARK LT @
Q33
BET I :
- - - —= TURN e x‘
- o AT e V5012 — =~ e . I
3 C ewer
o & (BC ~ 3
CIRCUIT IDENTIFICATION L= TS @ p
CIR 11 GROUND R s , —Dvso—lz-E]B- @
CIR 50 LIGHT SWITCH oL S wo sacia — |
CIR 58 CL ID & MARKER LT "JL E Bx58-16 N nTERRUPT |
-] 4] SW ——e=f
L ello o
g s |e {IA-IB — @ —sec-1a—p] [-sec-1a
5 @ el f_:_f_ 3_; @ W —
TERR PT SW|
@ri:n - L i sso 14 —«—sse-m—@ INTERRY
) 58A-16 —— = 2 18 RD 18 RD I8RD I18RD 18 RD
1TA-16 G ; ; é
|——— — — —TURN B
2
@ g 1BBN IBBN 18BN 18BN
CLEARANCE — IDENTIFICATION — PARK & MARKER LT WIRING 1600 1900 RH DR

16

MT-21945




CIRCUIT DIAGRAMS

CIRCUIT IDENTIFICATION @ @

CIR 14 MAIN FEED

TM 5-4210-230-14&P-1

o R - — @

CIGAR @
LIGHTER § U

A i |

G@ [—m BN— _ |4BL—J

NS v
18 ) ——

NOTE - LEFT TAIL

L-GHT ALSC SERVES
AS LICENSE PLATE

1

©

CIR 15 KEY SWITCH 15-10 g
CIR 50 LIGHT SWITCH In N
CIR 68 TAIL LIGHT & N
CIR 71 BACK-UP LIGHT(GN) o|o >
)
1
START SOL. l
"BAT" TERM 2
S ©|
@_ "
—
8U7i-14
K CU7i-14 —p> ]
PP Om~
¢ CC"_
o0 T so 3o
START S0OL [
@ T ream e DVS0-I2 &5 L
BAEK-Tu;w T:::TS(!»G‘ ﬁ
LIGH
W/ RH DRIVE
' 0 B\-3s
ANTILOCK FEED _ | — 3A
W/ LH DRIVE [ _—
TAIL,BACK-UP & LICENSE PLATE LIGHT WIRING (1600 - 2600)
——BK ——>ETHER START
7
! TFUSIBLE LINK
Y POWER 14BN »>
SRAKES 14A-[Q— -~ == FIISE ™ OCK
I042H—BK: 2-6—— —~~ ——= JCT BLOCK (GEN)

h _.EIT4§;L60CK @ @I

N YQ 8

[

(BAT) F
. [ o)
BU7I-14 ¢ 0O
Cu7i-14 1 00
0T 0O
@ - —DV50-12 |ehervp|  Tai f--58-14
g& START sOL A & gise —
x? BAT" TERM S L] 0 %’D -
Bt S . oo
o
L 00

CIRCUIT IDENTIFICATION
CIR 14 NAIN FEED

CIR 1S5 KEY SWITCH

CIR 5CG LIGHT SWITCH
CIR 68 TAIL LIGHT

CIR 16 IGNITION

CIR 58 CLEAR-IDENT

TAIL ,BACK-UP & LICENSE PLATE LIGHT WIRING (FBC /BUS) MT-23293

17



CIRCUIT IDENTIFICATION
CIR 1t GROUND

CIR 50 LIGHT SWITCH

CiR 58 CL,ID & MARKER LT
CIR 68 TAIL LIGHT

PARK LT

@-1

I1A-16

®

1IA-16
|- - —=RIGHT TURN

58A-16 ——

LSTART  SOL
BAT TERM

CIRCUIT DIAGRAMS

- DV50-12 —--

BX5848

e~ = o LEFT TURN

PARK & MARKER LIGHT WIRING FBC/BUS

ri-gli

|

TM 5-4210-230-14&P-1

Dv50-12

v

O

00
H— BxsaA-m—r |

CLEAR

-89S — 4—@

WOOME 1O e ~ —

)

[—FARK LT @
i~

9

5BA-16
1HA-16
|- - - —e=TURN

CIRCUIT IDENTIFICATION
CIR 11 GROUND

CIR 50 LIGHT SWITCH

CIR 58 CL ID & MARKER LT

rPARK LT

58A-16
11A-16

MT-23292

9l-vi I-—J

v8S

HEADLIGHT

l‘*QI‘VQQ

é;ﬂg
®

CLEARANCE —

START SoL
BAT TERM

--DV50 -1 2—~

S58A-16
118-14——
HC-16

i

14511

aN® l!.lSﬂ'D-.——wI
»O

Bx58- IBQ

)

1 A-18—

DvS0-i2

SIS

D00
SO ooo

>-

18

e

@— 58A'l4

|8 RD@IBRD
L——18BN 18 BN

l_'l

w/o
INTERRUPT

S ———y
O]
Lsac- 14—P] B—sac-uzA
} @ m‘uRRuH’ sw
BX584 16—§-58D- |4—<<—sa:-|4——-@

I8RD @
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. @ > ® z
g © O
1 i
B
&~ —i4-8— — 11—
; 55
2 ——70-14—— =]
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60A SWITCH W/ HYD BRAKES
@ STOP TR MKR L 5m -
Fdu LD
7o-u4r@_.:- = §§ gac
14 A-10 0 * A A =
N A A N
14-8 W oo 473N
=¥ ——| 0o 2 g i
STOP LIGHT
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CIRCUIT DIAGRAMS
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/ 5 @
70-14
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STOP LIGHT SWITCH  STOP LIGHT
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CIR 70 STOP LIGHT ]
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%
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CIRCUIT DIAGRAMS
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308 3 E‘Z @
7014 r 30 $3 ¢
$ H i zv 2%
14410 T U N P
e 12 s 5
0oa0 2 1l
2 STOP LIGHT r
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v W/AIR BRAKES
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(STR. TRUCK) i
—@ 32
72-12 O+
I L7ota~m © ——I -1
72-12 —57A-164@H—I4GN @ =
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CL 1D LIGHT [ ans B |
f e By e |
L I |
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CIRCUIT DIAGRAMS
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SWITCH LIGHT
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STOP LIGHT
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LIGHT

O
o

MIRROR
LIGHT
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+—— i8BN — --
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CIR 50 LIGHT SWITCH
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LIGHTER
-— e —]

M - — - — —

INSTRUMENT

wW/0
> oo @ INTERRUPT
00 B—— SWITCH
00
| w/en o/ 00 @
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CIRCUIT DIAGRAMS
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CIRCUIT DIAGRAMS

ENGINE STOP

IDENTIFICATION LT- 50-12
WHEN REQD 2 50A-14 — ®
18 BK—>' 62E~16
=]
ACC PANEL —62-16=
g LIGHT FEED
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—wwr-ee CIGAR LIGNTER
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HEATER
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E
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62A 18

CIRCUIT IDENTIFICATION
GROUND

CIR 50 LIGHT SWITCH
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14A=10—

0
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CIR 4 MAIN

DOOR SWITCH
e
188K
88K

(6BX W TRAVELCREW CAB

 JEXCEPT W/ TRAVELCREW
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CIRCUIT IDENTIFICATION
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CIR 63 DOME LIGHT
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DOME LIGHT WIRING
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CIRCUIT DIAGRAMS

START SOL DV50-12 ovS0—-i2

“BAT" TERM ENGINE STOP FUSE LINK @
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CIRCUIT DIAGRAMS
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CIRCUIT IDENTIFICATION 2 e < 188K LIGHT oall™
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CIRCUIT DIAGRAMS
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CIRCUIT IDENTIFICATION
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CIR 14 MAIN FEED
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CIRCUIT DIAGRAMS
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e
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CIRCUIT IDENTIFICATION

©

TM 5-4210-230-14&P-1

et KEY SWITCH 577 FBC/BUS
2-6 -=® JCT BLOCK (GEN)

N. 0. PUSH BUTTON
HORN SWITCH

SLIP RING &
BRUSH ASSY

I
a
X

HORN RELAY

'
3
ER =
1
|
Jd

>
3 CIR 2 GENERATOR 5 | 4BK—————= —
CIR #1  GROUND — & o S(C:S)NVENNONAL cAB)
CIR 14 MAIN FEED * DOME LIGHT o —J
CIR 85 HORN | AXES-16
CIR 50 LIGHT SWITCH X85-
CIR 15 KEY SWITCH HORN AND CIGAR LIGHTER WIRING
JCT_BLOCK
@ 26 ~= =M _rpc,aus
JCT BLOCK .
— (BA FUSE BLOCK START SOL
| 510 -4 BAT” TERM ‘—‘ll
TART rac/aus
| e 1 © :
X
- o 168N <
<
OTM SWe— @ 15-10 ® Js—FBC/BUS @ e
coiL ;
@ TERM=— BSI6-16 >~ 85i6-16 BSI6 ” ~
COIL ~— DU4B-16
ETW i NERN: (g S ~
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w/rec/bus & L-C-R‘-_ % 16RD
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» ®  FUSELINK ST Z
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& | 28-16 g o2
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COIL O TERM=- 48-16 1600 THRUY 1300 TACHOME TER CIR 85 HORN a l
CIRCUIT IDENTIFICATION 5
CIR 2 GENERATOCR CIR 16 IGNITION = .
CIR 14 MAIN FEED CIR 28 INST FEED (ACC) FOR REMAINDER OF WiRING,
CIR 15 KEY SWITCH  CIR 48 ELEC TACH SEE CIRCUIT DIAGRAM ABOVE]
ELECTRIC TACHOMETER WIRING Gas ENGINES) HORN WIRING RHDR
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TO TACHOMETER
W/RHDR MVS

———a8-16—

Fe——

I TO TACHOMETER |
-16

>—91-891

WA

W/RH DR Mve

OR
LHDR v-537

ks

W/LH DR V-345 & MV8,
v 3g2

1I8RD—

L

CIRCUIT DIAGRAMS

CIRCUIT IDENTIFICATION

18BK—
I8BK—

rwus& g'\.ocx -r—-75"12~= =

START SOL gy 2 =
BAT TERM

BS%'IS———-——l

- e e e = 9=V Y e
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16N
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ELEC
S
' DECEL THROTTLE
LH DR v 345 =
N q T/_E 392 4 MyBavsy? MODULATOR =
X T J B8S16-16 >
BSI6-16
I6RD
16BN 16WH —<6—]

DISTRIBUTOR

2
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ELECTRONIC CIR 2  GENERATOR (CHARGE)
GOVERNOR CIR 14  MAIN FEED
CONTROL CIR I5 KEY SWITCH

J8BN CIR 16 IGNITION

8 CIR 28 INSTRUMENT FEED

FUSE BLOCK =—|4A-I0— -\®

—-I [——OI-QI
®

|

~—ELen - druse

JE=

TM 5-4210-230-14&P-1
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ICT BLOCK=e— — —i4-6
(BAT) I

o5l
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CIR 14 MAIN FEED ———12816 == =" CLUSTER
IR 15 KEY SWITCH i
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oo 4
16-10
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e CT37-14 =~

SAFETY 3w

CIRCUIT DIAGRAMS

SWITCH
(OIL PRESS) VS ENGINE ONLY
CIRCUIT IDENTIFICATION

& CIR 16 IGNITION

g’“ CIR 15 KEY SWITCH
CIR28 INST CLUSTER

= &
P
N N
9-16 29AT35- 16

59
ATATT, OT-448
o DY '
OIL PRESS WATER TEMP
SWITCH WITCH

@ 35-1 @2%’“5-! 6

V=800, 3406, 3208 ENGINES

CIR 29 WATER TEMP
CIR 35 OIL PRESSURE

CIR 11 GROUND
r=ds

tp—wi-vil.

-——-— |4-8
TBAT® TERM

START SOL @
3
©)

— [1: 9
WAT(R TEMP
'"” wmu o 4 I l%" v

V-)l!m. NSO.I’IO.M DaoL
ENGANES

TM 5-4210-230-14&P-1

OIL PRESSURE 8. WATER TEMP GAUGE &
OIL/WATER WARNING LIGHT WIRING
EXCEPT FBC/BUS

-
8-16 ——28-16—
? 852 29AT35-B———_—0
¢ BT35-18 4]
@ tb—1e— o
CL & 10 LIGNT aND
W/LHOR

©

15-10

-———— 48
START SOL
‘BAT’ TEAM

CIRCUIT IDENTIFICATION
CIR i1 GROUND

CIR 1S KEY SWITCH
CIR 16 IGNITION

CIR 28 INST CLUSTER

Bl 15-10
Bsi6-16—p) @:esw-m

1

BS28-16 ———————<b———28- l!—-——j
Il 1)

@b —

CLaip LlGHT GND
W/ LHOR

. g

VOLTMETER WIRING EXCEPT FBC/BUS
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

’Sg:f"TTSE::A I MOTOR MTG

'
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1
& 5
» HIR _ ASC r
[— <
LA 0 i
[V €
L1 0 L]
(] n : REI5TOR
z. 1C-14

L& A/C RELAY

TRAY

'
LASH

CIRCUIT IDENTIFICATION
@ CIR Il GROUND
CIR i5 KEY SWITCH
CIR 75 HEATER
CIR 80 ACCESSORY FEED
HEATER WIRING- LK DR CIR 14 MAIN FEED

I
1
(o]
®
p—— 1

80=-12

©

START SOL o _ _ 4.
BaT TERM T~ 1478

82-16

@

O1~Gl

VNI T @
®

15-10 s [~ ° !
14RD —> | >4—AZ82-16— AZ82-16 # !
— 148N 0782-6—P | [-——0782-16 ——1-- w % '
148L — || >——8Z82-1 *—B282-16 o !
> | | ——CZ87-1 >~ L-82-i16 - -
[ L—cz87-16 - Cz87-16 —- -
Q - NOT USED WHEN W/ WSaR
® OMIT CCOE 1S SPECIFIED WASHER SWITCH
3
WASHER &

MR

[RH DR W/ AIR WIPER
W/DUAL POWER BRAKES CIRCUIT IDENTIFICATION ONLY
16BN —. {BOTTLE MTG SCREW CIR 14 MAIN FEED

<LBRD - | -

'"o(_ll-!S)zzoO/eaoo Existne  CIR 15 KEY SWITCH
(16BK) 2100 GROUND CIR 82 WINDSHIELD WIPER

WIRE CIR 87 WINDSHIELD WASHER
CIR 11 GROUND

WASHER BOTTLE
MOUNTING BOLT

(78716
/O DUAL POWER
BRAKES w/RH OR

OR 1600/1900
NJLH DR WASHER MOTOR

WIPER/ WASHER WIRING MT-21953
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

[_; ?g:TRJ-TSEgb @ | MOTOR MTG
H SCREW
i @ s —75F-14 o
Iy ——RAI0*mock {0 [0
» B AC [—75E - 14— B
BE!'M N
B
RESISTOR
5.’ HC-14
P
ll—-ASH TRAY
@ ) CIRCUIT IDENTIFICATION
CIR 11 GROUND
CIR 15 KEY SWITCH
CIR 75 HEATER
CIR 80 ACCESSORY FEED
HEATER WIRING RH DR CIR 14 MAIN FEED

MT-21956
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CIRCUIT DIAGRAMS
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YORK FREON START SOL 15-10
" BAT" TERM -
COMPRE SSOR - 48 75-12

e o

16BK—> @_
W/ENG )Q'—AVTI-IG so-tz ﬂ B'_ 80-12
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oLTin »DT23-16 5 o g —— 11814 —dls
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1
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| 'C T T3 | PANEL & ASH TRAY LIGHTS
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R SCREW -
I
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a

1
S
i
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2o
m
w
i
Pl-VGL ————
X
»
o’O
oo
—zi-s.

P
LolEs E
~ 3
1) [weene >
N 8v-NT B>
§ 1 lev-niTY L E,Sl
T T I
ROCKFORD >
FAN CLUTCH Q
OVERRIDE x
SHUTTERSTAT
SOLENOID
CIRCUIT IDENTIFICATION %

CIR 1 GROUND
CIR IS5 KEY SWITCH
CIR 75 HEATER

CIR 77 AIR CONDITIONER

CIR 80 ACCESSORY FEED

AV77-14
770-14

~!
- ~
) ol -
CIR 23 ENGINE FAN TEMP SEN‘EING > % b=
CIR 14 MAIN FEED CAPILLARY TUBE & L((_! >
l 1L g
M o
3 &
HEATER & AIR CONDITIONER WIRING LH DR
LOW FREISURE
MT-21957 SAfETy SwiTeh
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CIRCUIT DIAGRAMS

FUSE LIN
@ @lm-«-— 1510
®
14-6 14-6 ©
0 &) 0
@) .
FUSE LINK
AUTO XMSN 2-6 o
Pl ol GENERATOR 256 @ 2 0
65A,80A Si ~ 0 &
65A,85A,1054,448A L/N 1 @ 0 2
- ] -~ ;m.lo_—
N N X L
g N -2-6—— o
1| %, z
(I rprzeo
GENERATOR -
: e 42A,61A
- 7-16 T-10
| Y
R §
%
©_ ®
ASITH2 ASIZ-12 HemeASIT-12 17-12
Csl-24 H—CSHi6 CSI-i6
w/Fec
——tca-——"/ :'
I I St
Ao T
~N w/sus
@ |
>
| 12voLT égzvou
D O~ 26A——lienaine OF—00GA — — —di

DASH MTD
CIRCUIT IDENTIFICATION

CIR 1 GENERATOR(EXCITER) (ACC)
CIR 2 GENERATOR (CHARGE)

CIR 7 REGULATOR (VOLT SENSING)
CIR 14  MAIN FEED

CIR 15  KEY SWITCH FEED

CIR 17 STARTING CONTROL

CIR 71 BACK-UP LIGHT (GN)

V-392, MV8 8V-345 STARTING,CHARGING 8MAJOR FEED & GROUND WIRING FBC/BUS

[———————

TM 5-4210-230-14&P-1

SMBR
r-BGA

35

CHASSIS GROUND
/— W/DASH MTD BAT.
-

suan-|p——1—-oos.q -1—--4

ENGINE GROUND W/FRAME MTD BAT.

I* ENGINE

12 vOLT
S
4AGA cAB

g 8 erlb—os S
T
lizvour |
® Of—ooca-———qi

SMBR

MT-21961



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

FUSE LINK

;'é.‘v'°.z—‘ | i @
12 DK BL—we—14-8 15-10

] ®©
f 4
| - 0 04
< A o &
r 7 o 3
X3 i
> % g @ v
T T ANTILOCK] 80"2_55———- 80-12
FEED \_
GENERATOR GENERATOR W/LHOR -
AUTO XMSN q24, 65A,80A S) W70 PUSH
NEUTRAL SAFETY 61A EXCEPT V-537 654,854 L/N 80-12 BUTTON STARTl
SWITCH
12 voLY PUSH BUTTON
CHASSIS GROUND
G @_"1"532‘"5 W/ DASH MTG START Sw
BAT
ASH MT! SMEBR ->- -
DASH MTO ' 8 GA -:
FRAME MTO
SMBR SMBR 1| prdeme 00 GA sl |1 ERGINE
O =0 GA= = =~ =Oifmm wm == ls SMER - S ENGINE GROUND W/FRAME MTG BAT.
12 voLT] 12 voLT| r -! | 4 GA |
SMBR ¢ b—— —d i+ CAB
i = =) GA = = ---@ é @ CAB GROUND
L_ - 2 voLT| 12 vouT
FRAME MTG - RIGHT SMBR
@F=006A --—@
|
. FRAVE MTG - LEFT Swer CIRCUIT IDENTIFICATION
BATTERY L POSITIVE | NEGATIVE CIR | GENERATOR (EXCITER
CABLE CABLE | ENGINE MODEL CIR 2 GENERATOR (CHARGE)
LOCATION | COMBINATION | GAUGE GAUGE CIR 7. REGULATOR {OLT SENSING
DASH PANEL 1/ t2 VOLY 2 2 V=345, 1500 THRU 1900 CIR 14 MAIN FEED
LEFT SMBR 2/ 12 VOLT | 00 Mve ¢ CIR 15 KEY SWITCH FEED
LEFT SMBR_| i/ 12 VOLT i 00 v-392 CIR 17 STARTING CONTROL
LEFT SMBR 2/12 VOLT | 00 vV-537 2100 CIR 80 ACCESSORY FEED
LEFT SMBR 1712 VOLT I 00
RIGHT SMBR 1/ 12 VOLT 0 00
[*]

RIGHT SMBR | 2/ 12 VOLT V-537 | 25008 2600-CONSTR

V-392, V-345,MV8 & V-537 STARTING, CHARGING & MAJOR FEED & GROUND WIRING MT-21960
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CIRCUIT DIAGRAMS

©

10 BK—

-

TM 5-4210-230-14&P-1

15-10
>
14 PUSH
T suTTON
fu  START Sw

ey
{
MAGNETIC P
SWITCH ASI7-14 : 1A l2—- | i7-12
AUTO XMSN ks L -
2] neuTraL safery | | — || H-Dvso-12 4= — ASl7-lg—g—————
r ' SWITCH TO LIGHT SWITCH W/0 PUSH BUTTON
©4 START SW
= o3
S a S
N —17-10 ~<(2GA 1 @ ®
=
x : ®
o 4
17-10 < € > — | 80-12
START MOTOR } A @ B
DT-466 SHOWN 17A-0
FUSE LINK 0
6 B DV50-12 D
12 D7K lBGL 14-8 —
g " =
—_—t et - 70— — ANTILOCK
W/RH DR W/D-358 GENERATOR GENERATOR FEED LHDR
2-8 I 42A 861A DELCO 65A,80A DELCO
| y, SoABSA TN w1700 THRU 2600
W CAT 3208, D-150, 170,180, D-358 &
Lo e D 9.0L W LEFT $ID| MOUNTED BATTERIES
CAB
@ “0GA =1 @ - GA———@P-OOGA-GH' SMBRllh——OOGA §s ENGINE 1| pre— 4 G A ] |1
12 vouT 12 vOLT 12 vouT] ! SMBR  CAB GROUND
| SPSREr B8GA =s=mmm-
OGA=1 @)oo ca W/1700 THRU 2100 W/1700 - 1900 W/ DT-466
W/ DT-466 L SIDE MTO BAT LH DR W/ AT SIDE MTD BAT
0000GA W/1700 - 1300 W/09,0L
0GA OR D-SERIES LH DR W/
RT SIDE MTD BAT
w/D-358

(17¢ __ ) OT-466

CIRCUIT IDENTIF ATION

sip MEMB R
| 000d on EMENSE CR 2
Q0 (1700- I900) 3208,090L,D-SERIES (LH DR WRT SIDE MTD BAT) CIR 14
(2500-2600) 3208 CIR 15
(RH DR W/RT SIDE MTO BATTERIES) D 9.0L CIR 17
00 GA — (1700 - 1900) D150 170; 1904 09.0L W/LEFT SIDE MTO BAT CIR |
8 GA di+ (1700 - 2100) 3208 CIR 7

ENGINE | (2500 & 2600) DT-466

\—os oL ENG wr R L{1700 - 1900) DT-466 (LH DRW/RT SIDE MTD BAT) CIR 80
SIDE MTD BAT CIR 50

GENERATOR (CHARGE)

MAIN FEED

KEY SWITCH FEED

STARTING CONTROL (IGNITION)
GENERATOR (EXCITER)
REGULATOR (VOLT SENSING)
ACCL3SORY FEED

LIGHT SWITCH

D-358,D9.0L.. D-150,170,190,DT- 466 & 3208 STARTING CHARGING

MT-23304
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MAJOR FEED & GROUND WIRING 1800-2100, 2500-2600 CONSTRUCTOR



(99v-10)¥38NINAIS 1 [p~— YO0000

(1060 ¢ 0610L1051-0802E) INIONT 1}fpe— VOO0

CIR
CIR
CiR
CIR
CIR
CiR

CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

14BN 15-10
START MOTOR ©|
DT-466 SHOWN FUSE
LINK
0
FUSE LINK u
|0RD§-~—-— 146 14-6 2
! o 0 0
GENERATOR O — ’ (Zn e — AR BUZZER
N A - . a
65A,80A DELCO 2-6 L ¢ " 14A-10
65A,85A,105A 145 A IH o j I‘— 0
1 > l 0
~
> n o :
L z-s-— - X * B
S s o s
N @
] 4O
! 7-16 r&]
| GENERATOR
- 61 A DELCO . MAGHETIC @
JU ’ @5
¥ 3 ]
3 O 17-10 @z TOT—ASIT-14 M—ASI7-12
* * Yol o
17 csr24 H—CSI-16
VY
[A B4l
> »
AUTO XMSN kv
NEUT SAFETY .
SWITCH 0000 GA A 0GA D O0GA @
2 VOLT
SMBR i 12 vOoLT 12 VOLT|
11~ 0000GA —4) 0GA O 0GA—10)
CIRCUIT IDENTIFICATION
2 GENERATOR (CHARGE)
14 MAIN FEED .
15 KEY SWITCH
17 STARTING CONTROL{IGN)
| GENERATOR (EXCITER)(ACC) W DT.460 EXCEPT EXCEPT
7 REGULATOR (VOLT SENSING)
16 IGNITION r—8 GA

CIR

-
|

GEN, W- D 9,0L ,0-150,170,190
R CAT 3208

I
| |
suak.lp.a_ 00GA. |t ENGINE
W DT 466 W (05 OR 45 AMP

smeR Hp—— 4GA—dv caB

CAB GROUND

D 9.0L, D-150,170,190,DT-466 OR 3208 STARTING ,CHARGING,MAJOR FEED & GROUND
WIRING FBC/BUS
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

®
(5-10 B:IS-IO
10 BK

<
@ |
W/ 0 PUSH
] BUTTON |
5 H—asi7-12 START W _}
® {%‘ MAGNETIC “ASITH2 — -
2Lt swiTCH
| = >
3 - v !
] ASIT-14 N )
O GENERATOR — =
© 65A,75A,80A DELCO N e
FUSIBLE LINK L 654,85
START
—«Z_—m DK BL —wv—=— | 4-8 —
MOTOR ) g ® =
= % ) e
PUSH
BUTTON
START Sw
sMmBR Vo 00 GA f|' ENGINE
ENGINE GROUND
smBR | 4 GA dli caB
CAB GROUND
O e am ) GA = = e o e O G A OOGA-qh SMBR
12 vOL 12 VOLT 12 VOLT]
@f---006A == 4 ~DF—0GA ——1—D
0000GA —
LEFT OR RIGHT SMBR
CIRCUIT IDENTIFICATION
CIR 2 GENERATOR (CHARGE)
CIR |4 MAIN FEED
CIR 15 KEY SWITCH FEED
CIR 17 STARTING CONTROL
6-71 STARTING , CHARGING, & MAJOR FEED & GROUND WIRING MT-21962
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CIRCUIT DIAGRAMS

O)

10 BK
@B
@'{@4 MAGNETIC
'B Sl SWITCH
5 =
L ASI7-14
START e}
MOTOR

FUISIBLE LINK
—Luzox BL —~m—=——{4-8 —
2-8

TM 5-4210-230-14&P-1

©)

15-10

Gt

65A ,75A,80A DELCO

@ L _ -
U ASIT-12
|

NERATOR

654,854 L/N

~\

b
g 1|

OpF—0 64 —

12 VOLT|

3

12 VOLT]

ANTONT of

OfF— o0 ca—

®

N\

—®

0 GA =

12 VOLT}

h00GA |1

0000GA

CIRCUIT (DENTIFICATION
CIR 2 GENERATOR (CHARGE)
CIR 14 MAIN FEED
CIR 15 KEY SWITCH FEED
CIR 17 STARTING CONTROL

SINONI SHY3IS N 7 90PC/m tva QALN LT/M 9 1vE Oin Lu/m

6V-92TT.8V-7IT&T T.800,3406 &N-SERIES STARTING.CHARGING & MAJOR FEED & GROUND WIRING

LEFT OR RIGHT SMBR

40

I i 15-10

3
|
|

w/0 PUSH I

BUTTON |

START SW ‘

-

ASIT-12— 4 - ———

2I-LISY
2i=Lt

PUSH
BUTTON
START SwW

L1 SMBR 1o—— 00 GA m==cfls ENGINE

W/LT MTD BAT W/Vv-800 6V-92TT, 8v-71T8TT

RT SMBR 1][p====00 GA mm==fl+ ENGINE

ALL RT MTD BaT

SMBR 1] fomem— 4 GA=—=ql}1 CAB

CAB GROUND

MT-21971



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

®

START SOL
“BAT" TeRm +— -~ 14-8
e 15-10 P> 15-10
—asne—nstlgE 821616 ——
sz FBC 8 BUS @ —— @
r———Du4g-16 —L - — 7 N 2. SBvo
H r CLUSTER ) 6
1' gscs-ls : -~ BSI6-16 —J 4 rec & BUS ®
r— BS95-16 ] \— ———=s CLUSTER
|
q i w Fec 8 aus\.: Foc asus
THRU 21 DECEL THROTTLE
’ : MODULATOR
— 48-16 ELECTRIC VACUUM LINES
2 v ey i R
IGNITION :'
col
e | | il CIRCUIT IDENTIFICATION
P (8 e—-1—ssa-6v-—P —
i R —4_—‘86%9-?6-'6 ;::Sg: = CIR. 15 KEY SWITCH
(82%) 66K — "tp— 168K — CIR. 16 IGNITION
T 16BN — CIR. 95 EXHAUST EMISSION
168K e )L-—-IGWH—«I 168L — CIR, 14 MAIN FEED
— |6 6RD 16WH =
——i6C-i6 |
L— 16BK 16BK - 16BN ~nm I R
DISTRIBUTOR EEYE - ELECTRONIC IGNITION
168K a N 168L I . CONTROL MODULE
168K € 16YL
ELECTRONIC IGNITION SYSTEM MV8 ENGINE WIRING
W/ HOLLEY DISTRIBUTOR
578& @ FUSE LINK @
==t f@}-u-s 14BN .é — 15-
@ mm‘m
® 16-10 —
———P8~16 — E
CIRCUIT IDENTIFICATION EGR SWITCH ! g
CIR 4 MAIN FEED 6
CR 15 KEY SWITCH @fewgf A4E-18 -
CIR 28 INSTRUMENT 168K 4
CIR 44 BRAKE SYSTEM WARNING lr
16-10
MT-23302 .

EGR SERVICE WARNING LIGHT WIRING W/FBC & BUS
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START SOL
"BAT" TERM

CIRCUIT IDENTIFICATION

CIR 16 IGNITION

CIR 14 MAIN FEED

CIR 95 EXHAUST EMSSION

CIRCUIT DIAGRAMS

©

+—--—|4-8

TM 5-4210-230-14&P-1

B3 ie T:DT
DnN ®

\— —~—=—— CLUSTER

91-91S8
91 -G658.

FBC & BU O
(6C- 16—
NOT USED
< 18 8K
|| IQS‘\-IG% E;l IBBK
T
=4
o
x

AN ¢ DECEL THROTTLE
DULATOR

VACUUM LINES

16 Wi ——eeee——— o 16BK —

IGNITION

168K >
168K Le 1BYL — 16RD —
ISTRIBUTOR eYL —

pem— 16BN —
16A-16 < 16RD j:
168-16 Q 16BN 16BL —]
( L I6WH—]
4 168L

ELECTRONIC IGNITION
CONTROL MODULE

con ELECTRONIC IGNITION SYSTEM Vv-537 ENGINE WIRING

W/ HOLLY DISTRIBUTOR

START SOL ——a
BATT TERM “* L

CIRCUIT IDENTIFICATION
CIR 14 MAIN FEED

CIR I5 KEY SWITCH

CIR 16 IGNITION

CIR 28 INSTRUMENT

CiR 43 PD LOCK WIRING

©

@
@
— O

|

b

LX)
i

(]
; ] 4
2 ® EGR SWITCH a
3
& 43-18 451
l B528-6 s
~—

EGR SERVICE WARNING LIGHT WIRING W/1600 & 1700
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

©

STARTSOL, ___ |a.g

“BAT" TERM

15-10 15-10
B8si6-16 r1—B516-16

Oy ®
o

BS85-16 -~ ——e CLUSTER

H DECEL THROTTLE

MODULATOR

4

VACUUM LINES

| ] CIRCUIT IDENTIFICATION
fenITIoN LBS95-16 H——18BK = CIR.I5 KEY SWITCH
L —95A- 16 H— 188K
p—168K — CIR. 16 IGNITION
|6BN—] CiR, 25 EXHAUST EMISSION
- 95A-16—> I6WH 1 188L. — CIR. 14 MAIN FEED
DISTRIBUTOR L—16D-16 ra IBRD L—IGWH—
———NEG-I8 > 16BN ELECTRONIC
168K 186RD ~ IGNITION
16BK: l 1BYL — CONTRCL
> 1| > 16 BL MODULE
& 16 YL

ELECTRONIC IGNITION SYSTEM V-537 ENGINE WIRING 2500 & 2600
W/2 WIRE DISTRIBUTOR & EXTERNAL IGNITION CONTROL MODULE

< 18 BN— ELECTRONIC GOVERNOR CONTROL @
»—16B-16 Y 18 WH—
r JCT BLOCK =—I|4-6
> BAT)
g Yr-lBRD— fi
16C-16 t8BK FUSE BLOCK=s—Asa~14 BN /
ELEC GOV i
SOL | 18 BK. JCTBLOCK e — P — — — B
{ & GEN D
% DECEL THROTTLE MODULATOR = ]
& = TACHOME TER
DU4BA -16 > | »+=DU4 85— =
OU48-16 T
B3166 > |{ >TBSIE16<¢%20 OR
lﬁRD BS95-16 / FUSE LINKx G|
16BN IBWH—<€—— C|RCUIT IDENTIFICATION @ 3
CIR 2 GENERATOR (CHARGE) CiR 14 MAIN FEED
IGN CIR 15 KEY SWITCH CIR 16 IGNITION _l
coi CiIR 48 TACHOMETER CiR 95 EXHAUST EMISSION

DISTRIBUTOR

MT-23299 £ ECTRONIC IGNITION V-345, V392 & MV8 ENGINE W/FBC/BUS

43



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

CIRCWUIT IDENTIFICATION
CIR 95 EXHAUST EMISSION CIR 2 GENERATOR (CHARGE)

CIR 75 HEATER CIR 14 MAIN FEED
CIR 15 KEY SWITCH
eecrronc IR 16 IGNITION FBC/BUS
TC TACHOMETER GOVERNOR CiR 48 TACHOMETER
- a8Al6 CONTROL JCT BLOCK e 146 = =
@ 18BN — (BAT) FUSE LINK
FEB,::E/bPJ:‘J_’ Ir- r 18WH FUSE 8LOCK-‘—I4A-|0\® FUSE BLOCK 14BN Z /! g
| ¢ 18 RO— NiinoR T2 — ICT BLOCK e — e — 2-6 — z
| > START SOL———|4-8 === z G FUSE LINK
I ,L BAT TERM X
| ° @ FBC /8US
H 8 [t] ;,
(f N E" 4 > 15-10 i5-10
5 g’ > x 16C 16 @'8 BK — rr—8SI6-16
& l ELEC 18 BK @ m
GOV, g )
\ { soL O @ DECEL THROTTLE L — x
> o MODULATOR = =
: s 5 Q F:JBS%/TIJNSK
i | g ! R
i 95A - 1§ ——v & [ — ||
b 5 A-20 I6A-20 —+ ~»>r—BSI6-16 sdIBs BSi6-i18 = 20 0R
e ittt TOU484-16— — DU48- 16— TO TACHOMETER
————————— ~ | ~DU48-16 ! Q Fac/Bus
18BK B595-16 G
IGNITION FBC/BUS i
colL =
( DISTRIBUTOR ‘
MT-23301
BREAKER POINT IGNITION V-345 ENG

44



O,

CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

15-10 H——us—ao
DV50-12 “:] 50712 ———
—i4-8 ‘ @ acc paner | —
Il @ LIGHT FEED
| © N =
| - l =
START SO
“BATSTERM = === DV50-12 »- @ CI6AR <
16 BN D — LieTHER=--1
I6RD e 0
-80-12 80-12
ENGINE OIL D
TEMP 62-16 62-16—
SENDER had
7 NE ] ACC PANEL
CIGHT FEED
CIRCUIT IDENTIFICATION 16BN — o BB A0 PR
CIR 14 MAIN FEED I6RD 168K Ao\ GAUGE
CIR 15 KEY SWITCH > e &
CIR30 ENG OIL TEMP N paiad
CIR62 PANEL LIGHTS AU30~16
CR8o accessory Feep ENGINE OIL TEMPERATURE GAUGE WIRING
CIR 50 LIGHT SWITCH
START sox_@ 15-10 > i5-10
“BAT TERM
-———— 48 > 8SI6-16
@ @ IN-LINE
’-' FUSE )
CIRCUIT IDENTIFICATION Bsie-6
N Fl
CIR 14 MAIN FEED \BSZB-IS-———«———IGBK 16BK ——é———28A-16 «—28-18—-
CIR 15 KEY SWITCH HOURMETER 1
CIR 16 IGNITION owst |
CIR 28 INSTRUMENT CLUSTER
CIR 88 HOURMETER tIp—— i6BK 88-16 8816
- HOURMETER WIRING 1600 THRU 2600
O,
START SOL 15-10 > 15~10
"BAT* TERM
AT i
B8519-16 > B516-16 > BSI6—16
ENGINE emer
SHUT ~OFF CLUSTER @
SOLENQID
CIRCUIT ICENTIFICATION “% @
CiR 14 MAIN FEED
CIR 15 KEY SWITCH
IR 16 1GNITION ENGINE SHUT OFF WIRING
CIR 19 FUEL SHUT~OFF - W/CUMMINS OR CAT 3208 ENGINE  MT-23308
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START SOL

*BAT TERM = - 14-8

p—11-14

SOLENCQID

BSI9-14
FUEL
SHUTOFF

CIRCUIT DIAGRAMS

14A-10

14RD

TM 5-4210-230-14&P-1

@ E=IE

oooo

4RD :@ Eg?'NE
OP
14BN SWITCH

CIRCUIT {DENTIFICATION
CIR Il GROUND
CIR14 MAIN FEED
CIR19 FUEL SHUT-OFF

ENGINE STOP WIRING W/CAT-3406 ENGINE

CIRCUIT IDENTIFICATION
CIR 14 MAIN FEED

CIR 21 ETHER START START scL 15-10
AT TER

CIRI5 KEY SWITCH  BAT TERM _8_._ IN-UNE FUSE

CIRIE IGNITION

16BN
>»——I16RD
ETHER
VALVE
(FOR"N"SERIES ENG ONLY)
r—2i-16 ——<
16RD
s vt} — e

(ALL ENG EXCEPT“N' SERIES)

THERMO
SWITCH

MT-23309

[ZIBM

@ |4BK-w

EMR START

o
o)
Lll .
|
|
|
B

WlthG FOR S-SERIES TRUCK

by ——LMBK
| FUEL /ETHER
o ]
| o
I 00 L
I oo
ETHER START WIRING

46

WIRING FOR S-SERIES FBC & BUS



CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

S

START 0L
ALARMSTAT SWITCH (WATER) 3 "BAT"TERM
1OK-14 PRE .SU?E:}’AT SWITCH '
oL, 1
| 3 @
O
O, NC L e 15-10 > 15— 10—
-19L-14 < |
1 | m 71-16 —
N - | > ASI T2 =
(o —
A=
19D-14 NI RS
> i
L ISA- 14 —— ) > 19A-16 L\’: N1 5| FusH BUTTON
{aIR OR FUEL @ T A rTIJ ITART SWITCH
SHUT-OFF ) T B )
ACTUATOR AR t
%, SOLENOID ]
AUTOMATIC OVERRIOE
{START CIRCWUIT) = 5
D n —
ITME DELAY Swl N e s
| 3QsECtiosEq ‘;, B s 3
ORI
—Te® " e 4
iGN START LOAD GRD ® b
¢ ¢ o) o HIST}H 19-14 g 9
® - 7i-16 -
L 19.T~14 a0
19H-14
198- 14 AR BUZZER @— ——
19G-t
< 55718 e oTE | CIRCUIT
CiIR 15
CiR |19
CIR 14
CIR 17
ggooooaag NOTE:
000o0oooo I. RECTIFIER W/CAT-3208 CR 7

KYSOR ENGINE SHUTDOWN WIRING

IDENTIFICATION

KEY SWITCH

FUEL SHUTOFF
MAIN FEED
STARTING CONTROL

BACK-UP LIGHT (GN)

©

10 GAUGE ——— >—— I18B-10—————  SVART soL [ .5-.0_.8 G@_ 15=10
‘BAT TERM
10 GAUGE ~» >—1BC— 10— | o Z_ _4_g 16 -BK
GLOW PLUG & GLOW PLUG
MAGNETIC SWITCH PU™H BUTTON
I 148K SWITCH
FRONT REAR Q::_
GLOW PLUGS ®l 10BK
(caT-3408) - CIRCUIT IBENTIFICATION
- CIR 15 KEY SWITCH
CIR 14 MAIN FEED
MT-21979

GLOW PLUG WIRING
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CIR 13 GLOW PLUGS




TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

— bRAAE WARNING
@ Ca 14 MAIN F L

CIRIS ALY ~WITIH
CIR71 BACKF UP LIGHT (IGN)

15-10
Clk- =~ 7" TRy FFL,

dd ANTILOLK
MT-21977

! RT WHEEL ST WHEEL
i SENSUR LENSUR
i
| :lﬁ D’:&]
I
5 O za & 55
= < e MONITOR =0 MONITOR =0
- 4 rz
: < ! | — — I
| IR
i =N ( X e
HOT  HOT 16 YL OHOT  HOT: .t
or 2 Fi 16 GN Fe Fi
55 -ledw 55 [~
e < o— <) 2] Ol
z ~z
ald 0 &9 B
L T %)
! 0= 1 e
- cz3 I k23
-8 ? | £ ?
= " 3 =
RIGHT CAB JCT < */HEEL = LwiiLL
BLCIR fj N P A
E SEN3OR vaLVE SENSOR VALVE
@, Eb FTCaB FRONT REAR AXLE (6X4) REAR REAR AXLE (6x4)
( L A ~F A=
LerTeAl, IL AR AXLE (4% 2)
—948-|8—‘|
94-16 < SRR
H
GENERATOR "FIELD" @— - - ~ @
BACK-UP LIGHT &— - - l ‘\9 @ @
14-3-4= START SOL. l ' ] ; RIGHT
|— ‘BAT. TERM ! : 0 2| ONGNEHP— 00GAUGE——dI' yiprucmerr
. 15-10 BACK-UP p a
r UAh \’l OCK )
" TR
lé S | L
@ ! &
23 Ml I B
® NG 7
H-’l@ .
&
1510 . I
ao-nz-J L
I? SROCT o E T 2T

T1-16 -~

AT BRAKES ANTILGCCK WIRING
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JCT BLOCK(BAT)

S

JCT BLOCK (GEN)
-0 = — -

[==]

CIRCUIT DIAGRAMS

- — —|4-6
FUSE BLOCK
~4BN
5 FUSE LINK
1‘
g
® 2
LA
= Y
Q ()
(=)
16-10
94A-18

CIRCUIT {DENTIFICATION

CIR 2 GENERATOR (CHARGE)
CIR 14 MAIN FEED

CIR 15 KEY SWITCH

CIR 16 IGNITION

CIR 94 ANTILOCK (GN)

0poogROno

©)

94B-18
——094-i6

AIR BRAKES ANTILOCK WIRING FBC/BUS

TM 5-4210-230-14&P-1

RT WHEEL
SENSOR

R
r2
MONITOR -
=)
3 G==1
HOT  HOT
r2 [
16BK
o o—
"Tl

- ravnr
I

AR VALVE

—=—Ffk 3

L WHEEL
SENSOR

REAR AXLE

ENGINE t|p—— 00GAUGE —qI Richt

MT-23310



CIRCUIT DIAGRAMS

PUMP CYCLE
RELAY

>
=
o

©

FUSH BUTTON
START SWITCH

17-12

a3
o]
z

9I- VLISV

TM 5-4210-230-14&P-1

FUSE BLOCK
—— 17-16 b>ASi7-12——
440 162>~ —440D-18 — —1
-—--—{4-8 0
STARYT SOLENOID : o
. “ ’ 440-18
BATT" TERM L4410 [ 14A-10 =
- @I | @
. I 1T I —e -
\ J 70- 14— TRAILER
FLOW @ 15-10 » WIRING
WITCH R I
SWi — —%0-12 ST:R; é
@_‘ MOTOR SOLENOID é
BSIG- 16 T
N\ {8 BS28-16——————— 70-14 «28-18
BRAKE OIFF ; STOP LIGHT @
SWITCH SWITCH (———"‘\
70-14
)
(T3 -
¥ 9ON-18— %A
L] [}
£
A0V-16 | =
© w/RH DR 2 g
sToP 704714
CICHTS = 708-14 < <&@ [
> Q9 oo
SF:'; tJ
5', oo
oo
AR PRESS SWITCH LS 2
WO CAT 3208
44C-18
& 2 QOK—ls—EI
;] PUMP ~O0NM- 18 QON-18— L - — 44846 44C-18
[ted
90-12 2 'B LOW AIR
—= Ln DR
l——»——goc- 12 90A-12 Ty / PRESS SW »
T DASH CONN |
CIRCUIT IDENTIFICATION Ell == -
CIR 14 MAIN FEED 08B-16 ‘
CIR15 KEY SWITCH fr EY]
CIR 16 IGNITION P:MPFEED %o | I .
CIR I7 START CONTROL ELaY ~1] g
C1R 28 INSTRUMENT CRCUIT &
CIR 44 BRAKE SYSTEM WARN BREAKER = X
CIR70 STOP LIGHT Pﬁ 510DE ASSY
CIR90 BRAKE PUMP w/caT 3208
@ ENG ONLY

Hy-POWER BRAKE WIRING
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CIRCUIT IDENTIFICATION

CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

CIR 2 GENERATOR (CHARGE) 14BN e 14A-0 7
CIR 14 MAIN FEED FUSE LN
CIR 15 KEY SWITCH @
CIR 28 INSTRUMENT (IGN) . @
CIR 44 BRAKE SYSTEM WARN I
CIR 70 STOP LIGHT aToP
CIR 90 BRAKE PUMP 14-6 LIGHT SWITCH L 1B3
14BN ——43 7014 3
FUSE LINK
14RD = -l
START SOL @—— — —14-6 N B 681 0
'BAT 'TERM c‘, @ [— .
128K CIRCUIT z [
BREAKER i l |
| | 1 i
o
8 8 o g 4
> @ ! 58
N & ! g 3
| -
PUMP FEED | o £
RELAY ™ 3 =
®, z g
i g @
= 8 E ]
N
o 3
= ® —
oL erua-is— @ .
-16 16—
i n DT44F-16 3
i4| b ) Fowemy “g
90316 | e — P = ) 8%
16 DT44F- 16—
[ loon- rd N 44F- 16—
_ LaoN-18 T 16 RD =]
a2 | L S g2
i 44C-18 ]
5 ¢ | e
= PUMP GND —-1681— '“ | r—44E-18 4
RELAY |\ |—168K-J (=] i [a= =] %i
FLOW \ =168k ——-— 28-16 -— 3
swiTch O - 3uce FUSE LINK
o | T o
SN ! ® X
g3 x T 8
| ewsar 2%y 5 g1
1 S S »
B LINK & i ORSCHELN PARK
N ! 9 DIODE ASSY I I1 BRAKE SWITCH
3 PUMP i Eﬂ & LiganN/RO- -14BK- -l
1 ) "‘L" 44D-16 —>—90P- i
“\c’ CONNECTOR OP-18 PARK BRAKE SWITCH
‘A
BRAKES WIRING FBC /BUS 18GN—d MT-23330

HY-POWER
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

CIRCUIT IDENTIFICATION
CIR I5 KEY SWITCH PUSH BUTTON
CIR 16 IGNITION START W i
CIR 28 INST FEED

CIR 44 BRAKE WARN LT ASI7A~I6
CIR 14 MAIN FEED i

IND LIGHT
GNO RELAY

9i-L1
|

PARK BRAKE

CIR 17 STARTING CONTROL l — 16RD —Fab T (65K ——|11 SWITCH @
START S|7-|2—-l o 16BN~
S
Q |~5='";.09-q3 3 =
START SOL —P > 15-10
uﬂt TERM dIE 8516416 K 3%
-—a-g il ) L
@ 17-12 (] €
now swm:n w/ —=44D~I6 ~=»>44D-I6 ~ = —~44D-16 - 2
[] -es6-6 [£} Aeais )
pY -y A - 84C18 d 2" o)
[~ =]
ao
E4D L — | e —= | ?
14 USE
BS28-16 — —!_ ==} sg
16 BK >—Cxa4f-16 CX44F-16 28-18 —1{m- A
LOW AIR PRESS
DIFF sw w/ = g
ouu. POWER B | m'}"ﬁccw“ e
§—e—IR
o/

PARKING BRAKE & HYDRAULIC BRAKE PRESS WARNING LIGHT WIRING
W SINGLE OR DUAL POWER BRAKES 1600 THRU I1900 LH DR

MT-21984
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

IND LIGHT

GND RELAY PUSH BUTTON
START SW
CIRCUIT 1IDENTIFICATION
CIR 15 KEY SWITCH " ASI7A-I61
CIR 16 IGNITION 168K —t
CIR 28 INST FEED 16RD 7-16 17-12
CIR 44 BRAKE WARN LT 16BN 44016~ > ~44D- 16+
CIR i4 MAIN FEED ASIT-12 —»
CiR 17 STARTING CONTROL

FLOW SWITCH W/
DUAL POWER BRAKES

16 BK @

NOT USED w/

BRAKE DIFF SWITCH
W/DUAL POWER BRAKES

d 1B
NOT USED
W/SINGLE BRAKES
L

CX44F -i6

START
START SOL MOTOR
“BAT" TERM 14-8 15-10

B

NS

6-16 ————
)._i_ BS28-16

16BK—< &44 A-18-
ﬂmnx BRAKE ’BBK'B Bﬁ
SWITCH
I s

7 Ol
® _ =R=]
l 44C~18 ;’1
€28-18 Do
L 44€-18 [=R=]
— = Ipue)
== !;I
LOW VACUUM
WARNING gc ~
Sy

PARKING BRAKE & HYDRAULIC BRAKE PRESS WARNING LIGHT WIRING

W/ SINGLE OR DUAL POWER BRAKES 1700 THRU 1900 RH DR

)
START soL @ 15-10 3 '855‘,:5_ P
BAT'TERM e __ (4@ H{E 71-16
B8528-16 ¢ 28-18 —
D~
[~
AIR SWITCH ot
SWITCH ] lo
1600 ~ (900 @ a @ '
).
s
N 8 °
S 29
I @—1 IC,E g iz
Olt X g . it —~1 B ] m
680 J €580 O AR PRESS X —2s-8— [|2 ‘:'—I:Q
2, a P SWITCH l 29
] 9 ofajo 2100 -2600 [ g
_ X aa
CIRCUIT IDENTIFICATION 5 (T ao
CIR 15 KEY SWITCH I 44-16 AIR
CIR 16 IGNITION o L~ W/LHDR Cxaaried & BUZZER
CIR 71 BACK UP LT L ANTILOCK & 2 ﬁ
CIR 28 INSTRUMENT FEED I FEED W/LH DR s Q
CIR 44 BRAKE WARN LT T XA e e —— O — — ®
CIR 14 MAIN FEED " frwinor J

LOW AIR PRESS WARN LIGHT WIRING 1700 THRU
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

——1BBN/RD— —— == ——

PARK BRAKE
SWITCH @

xr 14BN <€

-
26 — = —s= JCT BLOCK (GEN) I ®
BLock™—~—14-6 15-10 i
(BAT) 14BN vA—e~ FUSE PANEL I A ™| 2 I
FUSE LINK—Y | X o] | @ I
ORSCHELN PARK P Z) Q@ 38
@ BRAKE SWITCH I . Y l" z :
|~ m
(] 148K —@—IGBNIRD ————— J_j 1 é’ g
Iy =
& E [==]
FUSE LINK Q &
BRAKE DIFF be DT4 486 ————mrmnemmmy > b4 b g gg
SWITCH DTA4F- (6 | 3 [= =] J_
_ : o ol TR
L 1 L—-) ——
16BK by CX44G16 Cgﬁﬁ’égﬂovd 6A-14 ao
N : DASH )
CONNECTOR @ (g
g | —a4c-i8 §
o -
FLOW SwiTCH CIRCUIT IDENTIFICATION =] 3
CIR 14 MAIN FEED .
CIR 15 KEY SWITCH —‘
N CIR 28 INST FEED (IGN) 188K !
CIR 44 BRAKE WARN LIGHT bgguw I_
CIRI6 IGNITION v 8K . OURMETER
X

PARKING BRAKE & HYDRAULIC
BRAKE PRESS WARNING LIGHT WIRING W/DUAL POWER BRAKES FBC/BUS

2-6 == ==~ JCT BLOCK (GEN)
xT ‘@4&; —~vr— —— FUSE PANEL
BLOCK w0~ — — —|4-6 14BN -———é
(8AT) FUSE LINK
@ 6 - BRAKE CONN

[ OT44r-
CX44G-16
T ! FUSE LINK~———8=

1
/_] ] I 16A-14
014416 4> || > I3
/I‘ S ~——a4C-18
> P MHOURMETER
EPOR\CVSSA"S‘\’J u)‘_' ) 0 28-16 28-16
16N
cmcunr IDENTIFICATION 1 adelt BUTI-6
CIR 2 GENERATOR (CHARGE) 1)
CIR 14 MAIN FEED 00
CIR 15 KEY SWITCH o @
N———
CIR 28 INSTRUMENT FEED
‘CIR 44 BRAKE WARN LIGHT [ IGNFEED 14
CIR 16 IGNITION ' b DT44B-16 DT44B-16 44C-18 -
’ BUTI-I6
LOW AIR PRESS WARN LIGHT WIRING FBC/ BUS MT-23311

54



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

STARY SOL

™ TE
BTN 14-8

T

SHiFT swiTcH -8 seteo
H 2
LEFT
Jc¥ mom@ K SHIFT_MOTOR
2 (] - f—
—03-14 14BK ——é— MGN S 1w —E-12BK
b 4R ¢ AWH —>=12WH
0 ® S
; 14WH
128K
§ _[ RT SMBR
' - SPEEDO
CIRCUIT IDENTIFICATION & ADAPTER
IR 15 KEY SWITC 93A- ‘€
EIR 80 ACCESSORY FEED 93416 N I6BK
CIR 14 MAIN FEED

CIR 93 AXLE SHIFT

2-SPEED AXLE ALL ELECTRIC SHIFT

1600 THRU 2600

CIRCUIT IDENTIFICATION
CIR 14 MAIN FEED

START SOL ! ” ¥
ATIIEMA o 15-10 K4 15-10 CIR 15 KEY SWITCH
14-8 CIR 80 ACCESSORY FEED
@ CIR 93 AXLE SHIFT
80-12 E]B——BO-IZ
2 SPEED _’
SHIFT SWITCH|
@ W /MANUAL XMSN
0.0 i i , 18BN
e |4BK=—E— [4GN — 14RD |4wn7»£ mnol—l
- 148K 1aWH4< '
1] -— 14BK ¢ Y
; — S ; 5
! et o C 4 BK == — = = — ]
- =l —-——==="T 2
I 3 e 2 SPERRASS
' b 93A-16 < e—I6BK
| R
L~ 48K — ~ ' - g
: 2 SPEED SHIFT Y

SWITCH W/AUTO XMSN (LPO)

2-SPEED AXLE ELECTRIC OVER AIR 1600 THRU 2600
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CIRCUIT DIAGRAMS

FUSE LINK

JCT BLOCK(BAT) «a— — — |4-6 148N ——<¢ 15-10
14BN — — —FUSE BLOCK

2-6— — —=-JCT BLOCK (GEN)

2 SPEED
SHIFT SWITCH

©_,

»nawi
Quti

2 SPEED
SHIFT MOTOR

’7!#09——7

0 wu«——max@
4 %

80-14

2 SPEED AXLE ALL ELECTRIC SHIFT FBC/BUS

TM 5-4210-230-14&P-1

W

£

]

»

-'T'- CIRCUIT IDENTIFICATION
i CIR 2 GENERATOR

o (CHARGE)

x

CIR 14 MAIN FEED
24 14WH ~—>— 12WH HE) CIR 15 KEY SWITCH
S 14 WH—— 12 BK: O CIR 80 ACCESSORY

2 SPEED 7
TR 93- 14— — 4B~ e ’ CIR93 AXLE SHIFT

@ 2.6 —— o= JCT BLOCK (GEN)
14BN — <= FUSE BLOCK
JCT BLOCK(BAT) ~g— — —|4-6 14BN —<€—{5-10

FUSE LINK

2 SPEED ®

SHIFT SWITCH

4

o[ ]
I &
I8RD CIRCUIT IDENTIFICATION
£¢2 3 ’_»[,aBNl( CIR 2 GENERATOR (CHARGE)
EL_;J‘_] 1 l CIR 4 MAIN FEED
g CIR I5 KEY SWITCH
I AKLE SOLENOID CIR 80 ACCESSORY
CIR 93 AXLE SHIFT
L 6N
h* 14AWH—NOT USED
® 2 SPEED
g - 93-14—<< 14BK Y,
L 1] 14WH —(é———14BK
s SPEEDO
ADAPTER
‘A
8014 80-14 - MT-23312

2 SPEED AXLE ELECTRIC OVER AIR FBC/BUS
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TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

sranT 50 15-10 ﬁ_E]B___r—‘IS-IO fmmm oo FRONT ANLE
L.
-4 -8~ WARNING
TR e ° @ - X&) L(GHT swiTcH

'
| F
1 : W/ TC~186
I
eo—la—E]B-——‘ ¥
80 by
1
FRONT 188K 18RD —L
WARNING |
FRONT AXLE
LIGHT @ IO 18BN ! WARNING
@ LIGHT SWITCH
@ W/TC-155
@ cAB JCT CIRCUIT IDENTIFICATION
2 BLOCK CIR 14 MAIN FEED
CIR 15 KEY SWITCH

CIR 80 ACCESSORY FEED

|
[ S———)
ooo

FRONT AXLE WARNING LIGHT SWITCH WIRING

® @ J
START SOL 1510 [_:}r 1510

“BAT" TERM e = (4B 8516-16

—é@a—4s—ns—< —— 168K q‘-ﬂ

e POL SWITCH

@ U M B516-16 ) . @
B328-16 < ¢ 28-18

D 43-18 ‘

CIRCUIT IDENTIFICATION

CIR I5 KEY SWITCH

CIR 16 IGNITION

CIR 28 INSTRUMENT FEED

CIR 43 PRD.L. POWER DiVIDER LOCK-QUT WARNING LIGHT WIRING

CIR 14 MAIN FEED (AIR CHASSIS)

ONINYYM
1a4d

0} 000000

I 08000000

MT-21994
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

()

15-10 G 15-10
—14-8 DV50-12 ®

: oG
START SOL -, ACC PANEL
“BAT™ TERM g0 LIGHT FEED
2T pvson2 o 00 O o g
——50A— 14
I M —H O 0DD @ ®
XM5N OfL [o238 J—
TEMP SENDER % 0 0Dl puso-i2 50-12 \
0 ago =]
2 g.n J——sz—ts 62-16 .
‘—:’ 8 o —— CIGAR LIGHTERw--—/
i ]
80-i2 80-12 CIRCUIT IDENTIFICATION
DU3I-16 CIR S0 LIGHT SWITCH
L16BN ¢ 18BK XN CIR 14 MAIN FEED
BB A PAves oLTEMP CIRIS KEY SWITCH
GAUGE CIR 31 XMSN OIL TEMP
‘e N CIR 62 PANEL LIGHTS
'6RD rec oaoan —I6BK GN CIR 80 ACCESSORY FEED
FEED X

TRANSMISSION OIL TEMPERATURE GAUGE WIRING

. _

START SOL 15-10 MIEe 80-12
BAT TERM. . .. 4.8 128K 1
12wWH “&,’
80

B i

g

128K
| ON-ON
@ POL SWITCH @ !
O} \ oL swiFt
MOTOR 3
Neg ¢

CIRCUIT IDENTIFICATION
CIR IS KEYSWITCH : o

CIR 14 MAIN FEED
CIR 80 ACCESSORY FEED

- :l 1 K
CIR 93 2 SPEED AXLE 93-14 -‘-\..— it 8B
NOT USED

MT-23327

93A-I6———<(——-I88K——-J

ELECT. POWER DIVIDER LOCK—OUT WIRING (HYD CHASSIS)
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@
FUSE LINK

CIRCUIT DIAGRAMS

TM 5-4210-230-14&P-1

CIRCUIT IDENTIFICATION

14 BN =i = = 8 FUSE BLOCK CIR 2  GENERATOR (CHARGE)
) CiR I GROUND
I—-—M 6 2-6 — — ——e=JCT BLOCK (GEN) CIR 14 MAIN FEED
| ~FUSE LINK CIR 15 KEY SWITCH
| = 14BN : ‘ CIR 28  INSTRUMENT FEED (IGN) .
. f @ CIR 36 FUEL LEVEL
} — T rourveTer CIR 16 IGNITION
< T ] = IBBK— -
5 T gjo o
[-] - 1
[ o ;
[*] RT
8 ® L RJELQETHER SIAl4 ETHER STA
-3
H o
0 I8WH
Y] 18BN
@
o FRONT FUEL
SENOER OR
LEFT FUEL
1610 — SENDER
A A
T 1 AT,
— — ——&= DASH CONNECTOR ! @ \8RD : 2; Nrgfli
’ FUSE LINK | 188K
36-18
: ® |_
3 ) L
W & E b &
P4 o
& B 2 282
-E D ELECTOR
=P $ Soire
— 18YL FUEL TANK
11B-18 = SELECTOR VALVE
iA-is —Ha® 9 o —cel— IBGN:—TE@
| e ‘J.._:
]
==
28- 16—
o
[am— NOT USED Eg
©
e 0 1 e L —

MT-23314

DUAL SENDERS WITH DUAL FUEL TANKS FBC &BUS W/GAS ENG.ONLY
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CIRCUIT DIAGRAMS

[ START SOL“BAr’TERM

a
'
o]
|
|

®

|

(ive)
WO08 LI - ~-9-¥

TM 5-4210-230-14&P-1

S
)
C
15-10 15-1 r
r———esne |¢@B~[ ° © ;
@ 8516-16
N
1 (o] RT FUEL
o = SENDER
)J—BSZS-IG <€ t 28-18 Bl g =] @7
(o=
W/ RH DR-—-! " . =18 = l g g ]
’ @ cT_:. 1D LIGHT GND t 3
CIRCUIT IDENTIFICATION | W/LH DR I <
CIR 15 KEY SWITCH § w CLAID LIGHT
CIR (6 IGNITION & GND W/RHDR
- CIR 28 INSTRUMENT FEED °|° B
L FUEL
CIR 36 FUEL LEVEL , W/LH OR SENDER
CIR II GROUND l @ l’
CIR 14 MAIN FEED L 366-18 [&]—i8vL
36A-18 18BN
FUEL SENDER WIRING 1 18GN
W/ SINGLE LEFT OR RIGHT SIDE FUEL TANK 1600 THRU 2600 18RO
FUSE LINK GAUGES J—--—ISBK-——--—-— TER
“BNZ—--—.FUSE BLOCK @ - I
2-6 = === JCT BLOCK 4 08\ 1
[ =4
BN W< 6= 150 é 3 @ ]
FIUSE LINK
—
FUSE LINK I a.‘ FUEL
= SENOER
1610 - o
] ==
o = aoa
o @ oo
bt — a=DASH CONNECTOR = ==
CIRCUIT IDENTIFICATION 1
CIR IS KEY SWITCH 3 > o &
CIR 28 INSTRUMENT FEED (GN) F 3 g 3
CIR 36 FUEL LEVEL
CIR {1 GROUND _J
CIR 14 MAIN FEED
_ - ___
CIR 16 IGNITION Ip—t-6 K] {<—118-18 | 18 RD
NOT USED : 18 BN~
FUEL SENDER WIRING  FBC/BUS ® MT-23313

60



TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

START S0L

* . - = - -~ ls-lo___

BAT  TERM _lssl%_ls_‘@@:_ - BSI6-6 — ——
---—14-8 _I_ f

O @ ®)

— 8042 ————

n}
fUDEL PUMP P o
@ BN G &
2 Q) 7oL g
& Do RIGHT FUEL
SENDER
| 0o
© ! =
| 36-18 :
— | =3
P o FD (o)
ba BS28-16— ¢«—28-18 5 O
©) =4
'“’t’ s = >
CL&ID LIGHT g
T GROUND I
U l 28-18
5 @
® @
| | = z
| S,
|———_18YL
FUEL 18BN
SELECTOR e" }-
SWITCH
J
@ . LEFT FUEL
e SENDER
368-18—f@}— 18 YL ——
S 30A- 18— 18BN
FUEL TANK (8GN — 6Bk to
SELECTOR VALVE v . 18YL
B 1w 2
"
Qi
CIRCUIT IDENTIFICATION 18GN
CIR IS5 KEY SWITCH  CIR 28 INSTRUMENT FEED . 18 RD

CIR 16. IGNITION CIR 36 FUEL LEVEL
CIR 14 MAIN FEED CIR 11 GROUND
CIR 80 ACCESSORY FEED

DUAL SENDERS W/DUAL FUEL TANKS W/O FBC MT-21990
GAS ENGINES ONLY
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TM 5-4210-230-14&P-1
CIRCUIT DIAGRAMS

16A~14
GAUGES >m:rr:n
IBBK -~ LR
a N
AN
LY
FUSE LINK [+.]
4
@ 14 BN-“—-X——FU5£ BLOCK ® L4 r-————-—-\
2-6 — ————JCT BLOCK (GEN) @ oA\
14 BN H jud
= FUSE LINK %
" = ;g:;m
-~& g 16-10 - g
oy
> D o ca
22 ==
8 { ==
Ed - — «»DASH CONNECTOR o i s }
CIRCUIT IDENTIFICATION J L 1 i
CIR 15 KEY SWITCH & TI ® g
CIR 28 INSTRUMENT FEED (IGN) % ® 3 )
CIR 36 FUEL LEVEL l
CIR 11 GROUND , - ia
CIR 14 MAIN FEED ‘ 5” ’G'BI_J ~_
/No,( useD "HS— 18 R0 ——
- @ j— 18 BN ——J
MT-23315 £EL SENDER WIRING -DUAL TANKS W/ DIESEL ENGINE FBC
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

CIRCUIT IDENTIFICATION

@ @ ® CIR 14 MAIN FEED

CIR 15 KEY SWITCH
START SOL 15-10 |5-|g CIR 16 IGNITION .. ~
*BAT" TERM —Bs6-16—1> B8s16-1 38
-—--14-8 211> ASIT-12 -
W/0 START SWITCH—"]

CIR 17 "START CONTROL
CIR 28 INSTRUMENT FEED
CIR 36 FUEL LEVEL

W/START SWITCH

2l-L ISVj

23«7%\: AW CIR 37 FUEL PUMP
PUSH Y 4 | CIR 80 ACCESSORY FEED
@ g;::g:gw _ e CIR 11 GROUND
0 = g 80-12
- > @
w L >
I I-' BSZB_IS%* e RT FUEL SENDER
Al &- = b @\
H<ASI7A-2- -%r
: *& @ i
: m W/RHDR 7,
& 1 - RIGHT SUBMERGED
’ { 8 {o FUEL PUMP
| 2 1
i | e | » o
0 PRIMER | i g g 22
swn’cnu | S =)
FUEL PUMP $ \ %
cL&ID | g‘,g? (V]
Do LIGHT GND 1T
W/RH DR o3
00 i ‘ ~
s Iz
— <
[ wsL DR : ~ ® F L FUEL SENDER
$ 4 pam——
B 37G-16 -—
¥ g _&BW—IG H oo @9
) 5 [ S | LIGHT GND
o % W/RH DR | W/ LH DR i
(!Ei—' | -368-18—1@ Q
37 e ' 36A-18—3 7~
RELAY - -8 —]
@ ! ? £|BGN_..J @
l 37G-l6——@4-18YL o
N~ =X
37F-16 D+4—188N A

———CT37-16

HI LEFT SUBMERGED
FUEL PUMP
186N ———————
IBRD

FUEL SENDER & SUBMERGED FUEL PUMP WIRING
W SINGLE LEFT OR RIGHT SIDE FUEL TANKS 1600 THRU 2100, 2500,2600 MT-21991
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TM 5-4210-230-14&P-1

CIRCUIT DIAGRAMS

2-6 —— — ~—= JCT BLOCK (GEN)

14 BN M~y 8= FUSE BLOCK

JCT BLOCK (BAT) ~#— — —[4-6 14BN v FUSE LINK
FUSE LINK &
CIRCUIT IDENTIFICATION  DASH CONNECTOR @y - - v 20 OR 3 @
CIR 11l GROUND

FUSE LINK
CIR |4 MAIN FEED A\ 0P A,
CIR IS KEY SWITCH Vot Y @ o
CIR 16 IGNITION [l6a-14 ———28-16 ; B
CIR 17 START CONTROL
CIR 28 INSTRUMENT @
FEED (IGN) [=)
CIR 36 FUEL LEVEL [ 36-18 -
CIR 37 FUEL PUMP SACES | 18BK—. TOURMETER o —11B-18 =
U a o
= gt.c [;UHER LAt fRy oM@ NOT USED —e= g g
| = I
] 28-16
r‘ 0 N
>
A
[+]
16-10
38
Te H-16—f |«
N »
(WHEN REQD) [ 1
SAFETY SWITCH
< 18w supmercep
CT37-14 >k—CT37%6 8YL WREN RECD)
7,
> —36-18 18BN
> FUEL SENDER
» FUEL PUMP RELAY 17-12
l - PRIMER SWITCH 37-16
EgGglEEMT DASH CONNECTOR «—AS|7-12. I18RD
= ACC ‘OR | -
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If you would like more information on the maintenance and specifications of your new vehicle, tear out this page, fill
in ALL of the information requested and mail to:

INTERNATIONAL HARVESTER COMPANY
PRINTING & DISTRIBUTION SERVICES
Customer Sales

807 Blackhawk Drive

Westmont, Illinois 60559

Please typewrite or print information in spaces below:
CTS-2311 Service Manual (U.S.A. Only) $30.00
(Postpaid in U. S. A. -Enclose check or money order
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or stamps please) Prices subject to change without notice.
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Please allow 30 days for delivery. Check or money order enclosed.
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IMPORTANT: THIS IS YOUR RETURN SHIPPING LABEL, PLEASE
FILL OUT COMPLETELY AND CLEARLY
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PRINTING & DISTRIBUTION SERVICES
807 Blackhawk Drive-Westmont, lllinois 60559

TO:
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International Dealers all Over the World
to give you
DEPENDABLE PARTS AND SERVICE
FOR QUICK AND EFFICIENT REPAIRS

See your nearest IH Dealer for genuine IH parts and for quality service. A list of the thousands of IH Dealers in the
United States can be had on request (Form No. AD-4915) from IH Dealers.
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Service Where You Need It
Through International Dealers Everywhere

Service Parts

Genuine IH service parts are of the same high quality as those
built into International vehicles. Only by purchasing IH
identified parts from your IH Dealer are you sure in all instances
that they are best for your vehicles.

ReNewed Parts

You can save up to one-third or more of the price of a new part
by buying genuine IH ReNEWed Parts. IH ReNEWed parts can
be purchased with complete confidence from your local IH
Dealer. All IH ReNEWed parts are rebuilt in accordance with
International's rigid standards. ReNEWed parts carry the same
guarantee as brand new service parts.

Accessories

A complete line of "Accessories", thoroughly tested and
approved by International engineers, IH Accessories provide the
best in comfort, appearance, service and safety for your
vehicles.

Expert Service

IH servicemen trained in the most up to date service techniques
and using the most modern tools and equipment, make your
International Dealer's service by far the best for your vehicles.

IH Parts Distribution Centers

IH Parts Distribution Centers are strategically located across the
United States. Ample stocks are maintained at all times to
assure prompt shipment to your IH Dealer to meet your service
requirements.

TRUCK GROUP

INTERNATIONAL HARVESTER COMPANY
401 NORTH MICHIGAN AVE. CHICAGO. ILLINOIS 60611, U.S.A.

*1087100-R2 9-1-79

PRINTED IN UNITED STATES OF AMERICA
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Introduction

Outlined herein are Front Alignment Specifications pertaining to "Caster" "Camber" "Toe-In" and "King Pin Inclination”.

Check alignment at regular intervals and particularly after front suspension has been subjected to extremely heavy service or
severe impact loads. Before checking and adjusting alignment, components such as wheel bearings, tie rods, steering gear, shock
absorbers and tire inflation should be inspected and corrected where necessary .

The caster, camber and toe-in settings are for unladen (no payload) vehicles.

King pin inclination is not required for any of the front end alignment checking machines as a means of obtaining caster or
camber. A check of king pin inclination can be used as an indicator of damaged king pins, knuckles or spindles.

Caster Measurement and Correction

Caster specifications are based on unladen (no payload) vehicles. If the frame is not level when alignment checks are made,
this must be considered in determining whether the caster setting is correct.

With the vehicle on a smooth, level surface, frame angle should be measured with a bubble protractor placed on the frame rail.
The degree of tilt from the level frame position is the angle that must be used in determining a correct caster setting. Positive frame
angle is defined as forward tilt (front end down) and negative angle as tilt to rear (front end high).

The measured frame angle should be added or subtracted, as required from the specified caster setting, to obtain the caster
that should actually be measured on vehicle .

1. Positive frame angle should be subtracted from specified setting.
2. Negative frame angle should be added to specified setting.

As an example, if the specified caster setting is a positive 1 deg. and it is found that the vehicle has a positive one degree
frame angle, then the measured caster should be 0 deg. + 1/2 deg. caster angle when the chassis is operating under load .

Possible causes of incorrect caster are sagging springs, bent or twisted axle, or unequally tightened spring U-bolts. In most
cases a twisted axle would be the cause if caster varies more than the specified 1/2 deg. between left and right side.

If caster must be corrected, taper shims can be used as required between the springs and axle. Spring U-bolts should be
tightened evenly and to specified torque after the addition or removal of shims. Be sure spring center bolt drops into I-beam pilot.

Also, when tightening U-bolt nuts, be sure at least one full thread of U-bolt is visible when nut is tightened to specified torque. If not
visible, use longer U-bolt.

IMPORTANT
When U-Bolts are replaced, the new must be grade 5 minimum incorporating rolled threads.

U-bolt nuts are to be flanged head type or those having a nylon insert locking feature.
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Checking and Correcting Front Wheel Toe-In

No change should be made in toe-in until the other factors of front wheel alignment are known to be within specifications.
Incorrect toe-in results in excessive tire wear caused by side slippage. When attempting to determine the cause of exit excessive
wear, first check camber, caster and king pin inclination in the order named. (King pin inclination is a reference and not adjustable in
the field.)

Turn the front wheels to the exact straight-ahead position. When setting toe-in adjustment, the front suspension must be
neutralized; that is, all component parts must be in the same relative position when making the adjustment as they will be in a normal
static unladen position. To neutralize the suspension, the vehicle must be rolled forward 12 to 15 feet. By rolling the vehicle forward,
all tolerances in the front suspension are taken up and the suspension is then in normal static unladen position. Neutralizing the front
suspension is extremely important, as after the vehicle has been jacked up in order to scribe the tires, the front wheels will not return
to the normal static unladen position due to the tires gripping the floor surface when the vehicle is lowered.

IMPORTANT
The toe-in specifications listed are designed to yield a "0" degree toe-in condition in normal operations with payload.
SPECIAL INSTRUCTIONS

Before attempting front alignment procedures observe the following:

A. Caster angles are for an unladen (no payload) vehicle. If frame is not level, the frame angle must be added to -front high -
or subtracted from - front low - the caster angle to obtain true caster reading.

B. Caster angle difference between left and right wheel not to exeed 0 deg. 30 minutes.

C. Toe-In dimension may be measured from center of tread, or from inside of tire.

D. Tolerance unless otherwise noted:
1. Caster - plus or minus 0 deg. 30 minutes except Scout Il & Cargostar which is plus or minus 1 deg. O min.
2. Toe-In plus or minus 1/16 inch.
3. Camber - plus or minus 0 deg. 30 minutes.

E. After the axle model "P/S" = Power Steering
"M/S" = Manual Steering
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TRUCK SERVICE MANUAL

FRONT ALIGNMENT SPECIFICATIONS

1978

FRONT ALIGNMENT SPECIFICATIONS

TM 5-4210-230-14&P-1

CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE  MINUTES INCH MM DEGREE  MINUTES LT. RT.
SCOUT Il FA-3 0 0 3/32 to 5/16 | 1.59 to 7.94 1 0 8 1/2 8 1/2
FA-44 0 0 3/32 to 5/16 | 1.59 to 7.94 1 0 8 1/2 812
LOADSTAR FA-54 0 0 1/16 1.59 1 0 8 8
FA-64 2 0 1/16 1.59 0 +30 0 0
FA-71 2 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-73 2 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-78 2 0 0 to 3/8 0 to 9.53 0 +30 0 0
FA-79 2 0 0 to 3/8 0 to 9.53 0 +30 0 0
FA-101 2 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-109 1 0 1/16 1.59 LT. 0 30 41/4 4/12
RT. 0 15
FA-139 1 0 1/16 1.59 LT.0 30 41/4 41/2
RT.0 15
FA-309 1 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-329 1 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-339 2 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-342 1 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
CARGOSTAR FA-74 3 30 1/8 3.15 LT. 0 30 41/4 41/2
RT. 0 15
FA-103 3 30 1/8 3,15 LT. 0 30 41/4 41/2
RT. 0 15
FA-109 3 30 1/8 3.15 LT. 0 30 41/4 41/2
RT. 0 15
FA-139 3 30 1/8 3.15 LT. 0 30 41/4 41/2
: RT. 0 15
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TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1978
FRONT ALIGNMENT SPECIFICATIONS
CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.
CARGOSTAR (Cont.) FA-231 3 30 1/8 3.15 LT. 0 30 53/4 6 1/4
RT. 0 0
FA-309 3 30 1/8 3.15 LT. 0 30 41/4 4172
RT. 0 15
FA-329 3 30 1/8 3.15 LT. 0 30 41/4 41/2
RT. 0 15
FA-339 3 30 1/8 3.15 LT. 0 30 41/4 41/2
RT. 0 15
S-SERIES FA-71 2 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-73 2 0 1/16 1.59 LT. ¢ 30 4 1/4 41/2
RT. 0 15
FA-101 1 45 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-109 P/S 3 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-109 M/S 2 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-118 P/S 3 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-118 M/S 2 30 1/16 1.59 LT. 0 30 4 1/4 41/2
RT. 0 15
FA-127 P/S 3 30 1/16 1.59 LT. ¢ 30 41/4 41/2
RT. 0 15 .
FA-127 M/S ~2 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-139 P/S 3 45 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-139 M/S 2 45 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-231 3 15 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-232 3 15 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0

CTS-2696S Page 5
PRINTED IN UNITED STATES OF AMERICA
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TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1978

FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE  MINUTES INCH MM DEGREE  MINUTES LT. RT.

S-SERIES (Cont) FA-309 P/S 3 30 116 1.59 LT. 0 30 41/4 4172
RT. 0 15

FA-309 M/S 2 30 1/16 1.59 LT. 0 30 4 1/4 41/2
RT. 0 15

FA-329 P/S 3 30 1716 1.59 LT. 0 30 414 412
RT. 0 15

FA-329 M/S 2 30 1/16 1.59 LT. 0 30 41/4 412
RT. 0 15

FA-339 P/S 3 45 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15

FA-339 M/S 2 45 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15

FA-341 P/S 3 30 116 1.59 LT. 0 30 41/4 4172
RT. 0 15

FA-341 M/S 2 30 116 1.59 LT. 0 30 41/4 4172
RT. 0 15

FLEETSTAR (4x2) FA-101 2 0 116 1.59 LT. 0 30 414 | 412
RT. 0 15

(6x4) FA-101 4 0 116 1.59 LT. 0 30 41/4 412
RT. 0 15

(4x2) FA-109 1 30 1/16 1.59 LT. 0 30 4 1/4 4172
RT. 0 15

(6x4) FA-109 3 0 116 1.59 LT. 0 30 4 1/4 41/2
RT. 0 15

(4x2) FA-139 1 30 116 1.59 LT. 0 30 41/4 11/2
RT. 0 15

(6x4) FA-139 3 0 /16 1.59 LT. 0 30 41/4 4172
RT. 0 15

(4x2) FA-231 2 0 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 o

(6x4) FA-231 4 0 116 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0

(6x4) FA-232 4 0 /16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
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TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1978
FRONT ALIGNMENT SPECIFICATIONS
CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE  MINUTES INCH MM DEGREE  MINUTES LT. RT.
FLEETSTAR (Cont.)
. (4x2) FA-309 1 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
(6x4) FA-309 3 0 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(4x2) FA-329 1 30 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(6x4) FA-329 3 0 1/16 1.59 LT. 0 30 414 41/2
RT. 0 15
(4x2) FA-339 1 30 1/16 1.59 LT. 0 30 41/4 1 1/2
RT. 0 15
(6x4) FA-339 3 0 1/16 1.59 LT. 0 30 41/4 41/2
; RT. 0 15
(4x2) FA-340 1 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
(6x4) FA-340 3 0 /16 1.59 LT. 0 30 41/4 412
RT. 0 15
PAYSTAR FA-191 3 30 1/16 1.59 [ -15 0 0
FA-192 3 30 /16 1.59 0 -15 0 0
FA-193 3 30 1/16 1.59 0 -15 [} 0
FA-194 3 30 1/16 1.59 [ 45 51/2 51/2
FA-195 3 30 1/16 1.59 0 45 5 1/2 51/2
FA-231 3 30 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0
FA-232 3 30 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0 v
FA-233° 3 30 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0
FA-237 3 30 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0
FA-238 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-239 3 30 1/16 1.59 LT. 0 30 53/4 6 1/4
RT. 0 0
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TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1978

FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE  MINUTES INCH MM DEGREE  MINUTES LT. RT.
PAYSTAR (Cont.) FA-339 3 30 /16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
COF-5370 FA-231 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-232 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-233 3 30 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0
CONVENTIONAL
TRANSTAR FA-231 0 45 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-329 1 0 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-339 0 45 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-340 0 45 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
FA-341 1 0 1/16 1.59 LT. 0 30 41/4 41/2
. RT. 0 15
CO-TRANSTAR FA-231 1 15 1/16 1.59 LT. 0 30 5 3/4 61/4
RT. 0 0
FA-329 1 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-339 1 15 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
FA-340 1 15 1/16 1.59 LT. 0 30 41/4 11/2
RT. 0 15
FA-341 1 30 1/16 1.59 LT. 0 30 41/4 41/2
RT. 0 15
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TRUCK SERVICE MANUAL TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS
1979-1980

FRONT ALIGNMENT SPECIFICATIONS (LEFT HAND DRIVE)

P$ = Power Steering
M$ = Manual Steering

CHASSIS MODEL AXLE MODEL CASTER TOEIN CAMBER
Degree Minutes inch Degree Minutes
FA-3 - FA-44 1979 0 0 3/32-5/16 1.59-7.94 1 0
Scout FA-3 - FA-44 1380 2 30 .00-.20 .00-5.08 0 30
Cargostar FA-74 - FA-103 - FA-109 - FA-139 ALL AXLES ALL AXLES ALL AXLES
FA-309 - FA-329 - FA-339 3 30 1/8 3.175 LT O 30
RT 0 15
FA-231 - FA-232 3 30 1/8 3.1715 LT 0 30
RT 0 0
S-Series IFA—64 - FA-T78 2 30 .00-.19 .00-5.08 0 45
FA-71 - FA-73 2 0 1/16 1.59 LT 0 30
RT 0 15
FA-81 3 0 .00-.19 .00-5.08 0 45
FA-82 - FA-83 2 30 .00-.30 .00-7.62 0 15
FA-101 2 30 1/16 1.59 LT 0 30
RT 0 15
FA-109 Ps) 3 30 1/16 1.59 LT 0 30
(MS) 2 30 RT 0 15
FA-118 - FA-127 (PS) 3 30 1/16 1.59 LT 0 30
MS) 2 30 RT 0 15
FA-139 (PS) 3 45 1/16 1.59 LT O 30
(MS) 2 45 RT 0 15
FA-226 (PS) 3 0 1/16 1.59 LT 0 30
(MS) 2 0 RT 0 0
FA-231 - FA-232- FA-233 3 15 1/16 1.59 LT 0 30
RT 0 0
FA-309 - FA-329 (PS) 3 30 1/16 1.59 LT 0 30
MS) 2 30 RT 0 15
FA-339 - FA-340 (PS) 3 45 1/16 1.59 LT 0 30
(MS) 2 45 RT 0 15
FA-341 (PS) 3 30 1/16 1.59 LT O 30
(MS) 2 30 RT O 15
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1979-1980

FRONT ALIGNMENT SPECIFICATIONS (LEFT HAND DRIVE)

CHASSIS MODEL AXLE MODEL CASTER YOEIN CAMBER

Degree Minutes Inch MM Degree Minutes
1853 FC FA-139 - FA-339 (PS) 3 45 1/16 1.59 LT 0 30
(MS) 2 45 RT 0 15
FA-342 2 43 1/16 1.59 LT 0 30
RT 0 15
Paystar FA-191 - FA-192 - FA-193 3 30 1/16 1.59 --- ~15
FA-194 - FA-195 - FA-196 3 30 1/16 1.59 0 45

FA-231 - FA-232 - FA-233 ALL AXLES ALL AXLES ALL AXLES
FA-237 - FA-238 - FA-239 3 30 1/16 1.59 LT o 30
RT 0 0
FA-339 3 30 1/16 1.59 LT 0 30
RT 0 15
Conventional FA-231 0 45 1/16 1.59 LT 0 30
Transtar . RT 0 0
FA-234 1 0 1/16 1.59 LT 0 30
RT 0 0
FA-329 1 0 1/16 1.59 LT 0 30
RT 0 15
FA-339 - FA-340 [] 45 /16 1.59 LT 0 30
RT 0 15
FA-341 1 0 1/16 1.59 LT © 30
RT 0 15
COF-5370 FA-231 - FA-232 - FA-233 3 30 1/16 1.59 LT O 30
RT 0 0
CO-Transtar 11 FA-226 - FA-231 1 15 1/16 1.59 LT 0 30
RT 0 0
FA-234 1 20 1/16 1.59 LT 0 30
RT 0 0
FA-329 1 30 1/16 1.59 LT 0 30
RT 0 15
FA-339 - FA-340 1 15 1/16 1.59 LT 0 30
RT 0 15
FA-341 1 30 1/16 1.59 LT 0 30
RT 0 15
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1979-1980
RIGHT HAND DRIVE
1980 PRODUCTION ONLY
SERIAL NOS. KH 10001 AND UP = SPRINGFIELD

KG 10001 AND UP = FORT WAYNE
KC 10001 AND UP = CHATHAM

IMPORTANT

THE CAMBER SETTING FOR RIGHT HAND DRIVE VEHICLES IS THE SAME AS LEFT HAND DRIVE EXCEPT
THOSE LISTED BELOW. ALL OTHER SPECIFICATIONS ARE THE SAME WHETHER RIGHT OR LEFT HAND

DRIVE.
CHASSIS MODEL v AXLE MODEL CAMBER
Degree Minutes
Cargostar FA-109 - FA-139 - FA-309 LT 0 15
FA-329 - FA-339 RT 0 30
S-Series FA-73 - FA-101 - FA-109 LT 0 15
FA-309 - FA-339 RT 0 30
Conventional Transtar FA-339 LT O 15
RT 0 30
Paystar FA-339 LT 0 15
RT 0 30
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TM 5-4210-230-14&P-1

FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)

1979-1980

KING PIN INCLINATION

KING PIN INCLINATION ON ALL AXLES IS 4 1/4 DEGREES LEFT AND 4 1/2 DEGREES RIGHT EXCEPT ON THE FOLLOWING:

AXLE MODEL KING PIN INCLINATION {DEGREE)
_LEFT RIGHT -
FA-3  (1980) 9
FA-3 (1979 8 1/2 8 1/2
FA-44 (1980) 9 9
FA-44 (1979) 8 1/2 8 1/2
FA-64 0 0
FA-78 0 0
FA-81 0 0
FA-82 8 8
FA-83 8 8
FA-191 0 0
FA-192 0 0
FA-193 0 0
FA-194 5 1/2 5 1/2
FA-195 5 1/2 51/2
FA-196 51/2 51/2
FA-226 53/4 6 1/4
FA-231 5 3/4 6 1/4
FA-232 5 3/4 6 1/4
FA-233 53/4 6 1/4
FA-237 5 3/4 6 1/4
FA-238 5 3/4 6 1/4
FA-239 5 3/4 6 1/4
FA-234% 0° 45! 0° 15'

*Top of King Pin Hole tilted outboard in I-Beam.
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TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

DESCRIPTION

The axle covered in this manual is a front driving unit
incorporating hypoid gears and spherical steering knuckles.
Driving torque from the axle shaft to the wheels is transmitted
by a drive flange bolted to the axle shaft.

Complete Overhaul
1. Jack up truck until load is removed from the springs

and place floor jack under frame to safely secure truck weight
off axle.

2. Drain lubricant from housing.

3. Disconnect brakes.

4. Disconnect drag link from ball stud bracket .

5. Disconnect propeller shaft from pinion shaft yoke.

6. Support axle on portable floor jack and remove spring
bolts.

7. Roll axle out from truck and position on stationary floor
jacks.

8. Remove tires and rims or disc wheels as appropriate.
DISASSEMBLY

Differential

1. To remove differential carrier from axle housing remove

mounting nuts from carrier to axle housing flange.

2. Use puller screws provided in carrier mounting flange
to start carrier from housing.

3. Support weight of carrier safely on roller type floor jack
or portable floor lift and roll jack and carrier out from under
truck.

4, Mount differential carrier in rebuild stand .

5. Remove cotter pins from bearing adjuster locks and
remove locks from bearing caps.

6. Match mark one differential bearing cap and leg of
carrier with punch or chisel to identify each for correct
reassembly.

7. Remove bearing cap bolts and take off the bearing
caps and bearing adjusters] (Fig. 1)l

.\ Differential _
. ht:aring capfhase

Fig. 1 Removing Differential Bearing Caps

Attach chain sling from overhead hoist and lift
differential and drive gear assembly from the differential
carrier[(Eig._2) Tilt either the carrier or differential assembly
to allow drive gear to pass pinion radial bearing. Place
differential assembly on bench.

Fig. 2 Lifting Differential from Carrier

8. Match mark differential case halves with a punch or
chisel to assure correct alignment on reassembling.
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9. Remove self-locking nuts from differential case bolts
and separate the case halves.

10. Remove differential spider, spider gears, side gears
and thrust washers from differential case halves.

11. If necessary to remove drive gear, carefully center
punch each rivet head on drive gear side and drill through the
rivet head with a drill .79 mm (1/32") smaller than rivet body
[(Fig._3). Use a punch to press out remaining portion of rivet.
Never use chisel to cut off rivet heads or damage to case
might result.

DRIVE GEAR

RIGHT DIFFERENTIAL CASE WRONG
MT-5208

Fig. 3 Drive Gear Rivet Removal

12. Take out pinion cage bolts which hold the cage to
differential carrier.

13. Obtain a brass drift and hammer and strike against
rear face of pinion shaft [Fig._4)|to start pinion and cage out
of carrier.

Pinion shaft

radial bearing

Pinion shaft
face

Brass drift

Fig. 4 Loosening Pinion and Cage from Carrier

14. Remove the pinion and cage assembly from the carrier
(Fig, 5). Because of the weight of the pinion and cage
assembly make sure that parts are secured safely while
removing. Pinion and cage might be damaged if allowed to
fall.

{oIL SEAL §
RETAINER

RADIAL
BEARING

MT-1309

Fig. 5 Removing Pinion and Cage Assembly

MT-3003

Fig. 6 Removing Pinion End Nut

15. Mount the pinion and cage assembly in a heavy duty
vise and remove the pinion end nut as shown in Fig. 6.
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16. Drive the pinion assembly from the companion flange
with a soft hammer. Do not allow pinion assembly to fall.

17. Remove pinion cage "O" ring type seal (Fig. 7)

18. Tap pinion from cage and remove forward thrust
bearing.

19. Remove the thrust bearing spacer from the pinion
shaft.

20. If it is necessary to remove the rear thrust bearing or
the radial bearing from the pinion shaft; remove these
bearings with a suitable puller.
PINION.CAGE o
DIL SEAL . '

]

'PINION SHAFT
'THRUST BEARING
(FRONT)

PINION SHA
»’ | RADIAL BEARIN

Fig. 7 Removing Pinion Cage Oil Seal -

CLEANING, INSPECTION AND REPAIR

Remove all dirt, old lubricant and gasket material from
components of the front axle. Immerse in cleaning solvent and
use a stiff brush if necessary. Bearings should be cleaned
separately in clean solvent and special efforts taken to protect
their finely machined surfaces. If compressed air is used for
drying, do not spin bearings while drying.

Never use anything but brake fluid to clean
hydraulic brake cylinders.

Examine all bearings for roughness, damage to wear
by rotating each bearing

slowly in the hand. If in doubt as to bearing condition,
replace. Ring gear, drive pinion, differential pinions and any
other gears should be checked for damaged teeth, worn
spots, or distortion. Inspect differential case assembly for
cracks, damage or distortion. Make sure splined ends of axle
shafts are neither twisted or cracked. Shim packs should be
of uniform thickness. Discard thrust washers and obtain new
even when only slight wear is indicated. Always use new
gaskets. Hex nuts and capscrews with rounded corners, all
lockwashers, seals, pins and bushings should be replaced.

REASSEMBLY
Differential

The principal adjustments made on the differential
carrier assembly are devised for establishing the proper gear
tooth contact and thereby obtaining a long wearing, quiet
running front axle. Fundamentally, there are five adjustments
to be covered and these are accomplished as the differential
carrier assembly is assembled. To emphasize their
importance these five steps or adjustments are listed here as
well as in the actual assembly procedure. These adjustments
are:

1. Preload the pinion bearings.

2. Establish the pinion nominal dimension.
3. Set gear lash.

4. Preload the differential bearings.

5. Check the gear tooth contact.

Refer to the exploded view and reassembly
differential carrier as follows.

1. Press rear thrust bearings (6) firmly against shoulder of
pinion shaft (12).

2. Press radial bearing (13) on stub end of pinion shaft
(12) and against pinion. Stake face of pinion evenly in six
places to secure radial bearing in place[(Eig._9)l
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PRRRRRERRER g
O~NOURNWNRPOOWONDOUDWNR

MT-17912

Fig. 8 Differential (Exploded View)

Description

WASHER

BOLT, hex-hd.

RETAINER, pinion oil seal
SEAL, pinion oil (felt)

SEAL, pinion oil

BEARING, pinion cone
BEARING, pinion cup

SPACER, pinion bearing

SEAL, pinion bearing cage (cork)
CAGE, pinion bearing

SHIM, pinion bearing cage
GEAR SET, ring and pinion
BEARING, pinion pilot
ADJUSTER, differential bearing
LOCK, differential bearing adjuster
PIN, cotter

BOLT, bearing cap

CAP, bearing

LEGEND FOR FIG. 8

Key

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Description

GASKET, differential carrier
CARRIER, differential
BEARING, Differential cup
BEARING, differential cone
BOLT, differential case
CASE, differential
WASHER

GEAR, differential side
SPIDER, differential
PINION, differential
WASHER, differential pinion
CASE, differential

SCOORP, oil

RIVET, ring gear

NUT, hex.
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Fig. 9 Staking Pinion Straddle Bearing

It is suggested that for locating punch' positions
for staking, the end of the pinion be painted with
Prussian Blue and a circle be scribed on end of pinion
about 3.17 mm (1/8") in from the pinion circumference.
When staking the bearings be careful to make the
depth of the indentations or stake points uniform,
otherwise bearing may be damaged. Deep punch or
stake marks are not necessary. Apply the staking
operation at opposite sides of the pinion end until all
stake points are obtained. Where special staking tools
are available, they can be used, otherwise the use of a
blunt or round nosed punch is satisfactory.

3. If bearing cups (7) have been replaced, press new cups
firmly against shoulders of pinion cage (10).

4. Prelubricate the bearings with gear lubricant.

5. Position spacer (8) on pinion shaft and against rear
thrust bearing.

6. Insert pinion and rear thrust bearing (6) in pinion cage.
7. Mount pinion and cage in arbor press and place pre-
lubricated front thrust bearing (6) on pinion shaft. Press
bearing firmly and squarely against spacer.
Pinion Bearing Preload
Pinion bearing preload is established by
selecting the correct size spacer (8) located between
the two pinion thrust bearings and tightening pinion end

nut to the specified torque (see "TORQUE CHART").

8. Temporarily assembly the pinion, cage and

flange assembly, less oil seal and retainer. Clamp the
assembly in a vise to hold the companion flange. Tighten end
nut to specified torque.

9. The pinion cage should be rotated while tightening the
pinion to seat and align the bearings. Rotation of the pinion is
important. Otherwise a false condition of bearing load could
exist. The bearing rollers must be seated against the face of

the bearing cone[(Eig. 10)]
\\ ROLLER AGAINST
N FACE OF CONE

INCORRECT

CORRECT

MT1-8537

Fig. 10 Pinion Bearing Roller Position

10. To measure bearing preload, wrap a strong cord or soft
wire about the pinion cage and attach end to spring scale[(Fig]
[11)] Read scale only while cage is rotating. Compare this
scale readlng W|th the figure. shown in "SPECIFICATIONS"

. FT. WIRE
RAPPED. AROUND

MI-2521

Fig. 11 Measuring Pinion Bearing Preload

11.  When preload does not agree with
"SPECIFICATIONS", bearing load may be increased by
installing a thinner spacer or decreased by using a thicker
spacer. Determine spacer thickness using a micrometer (Fig.]
[12)land make a new selection accordingly. Closer adjustment
may be obtained by working spacer to desired thickness,
using emery cloth on a flat surface.
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12.  Wash spacer clean of emery cuttings before installing
on pinion.

Fig. 12 Measuring Spacer Thickness

13. After pinion bearing preload is established good
practice would be to check bearing roller ends to see whether
they are in contact with bearing cone face. Use a feeler
gauge ribbon. There must be no clearance at ends of rollers

Check pinion end nut for correct torque and install
cotter pin.

Pinion Nominal Dimension

To establish pinion nominal dimension which is the
distance from the face or finished end of the installed pinion to
the centerline of the ring gear or cross shaft, proceed as
follows.

V.15
i & .' ; ¥

P

STEP PLATE
CLAMP ASM.

STEP PLATE
CLAMP SCREW

FigTTBH Locating Step Plate Clamp
14. Install pinion, cage and bearing assembly in differential
carrier. Obtain step plate clamp assembly from SE-1065
Pinion Setting Gauge set and attach it to differential carrier
flange, locating step plate clamp screw over center of pinion

15. Install step plate under clamp screw and tighten screw
to hold step plate securely in position((Fig. 14)|

G

16. The step plate is necessary to project the face of the
pinion where it can be measured by the gauge which is on the
centerline of the drive gear.

Be certain lugs on step plate straddle the bearing
staking indentations on end of pinion.

17. Mount assembled SE-1065 gauge in bearing bores of
carrier [(Fig. _15)] See "SPECIFICATIONS" for correct disc
size.

ADAPTER DISCS

18. Make certain that bearing bores are clean and free of
nicks and burrs. Adjust micrometer so it is directly over end
at a 90 degree angle to step plate.

CTS-2658S Page 8
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19. Run micrometer thimble down to measure distance
between center of ring gear and step plate. Make a note of
this reading along with the nominal dimension given in
"SPECIFICATIONS". Locate on pinion the etched marking
which indicates variation from zero cone setting. If it is a
minus figure, subtract it from specified dimension, and if a
plus figure, add it to specified dimension. Results of
calculation will provide the corrected pinion nominal
dimension to which pinion must be set. Comparison of
corrected nominal dimension with the actual or measured
dimension indicates amount of change necessary for correct
pinion position. It may be necessary to add or remove shims
between cage and differential carrier to provide correct pinion
nominal dimension.

20. Remove gauge and prepare to install ring gear and
differential carrier in differential housing.

21. If drive gear was removed from case, rivet gearto case
flanged half.

When reinstalling ring gear, it is suggested that
Riveting Jig SE-1575 be used. This special tool is
designed for use with either hydraulic or mechanical
press equipment. Rivet pressures for ring gear
installation should be in accordance with those given in
"SPECIFICATIONS".

22.  Apply axle lubricant to differential case inner walls and
all other component parts.

23.  Place thrust washer (25) and side gear (26) in flanged
half of case together with spider (27), pinion gears (28) and
thrust washers (29).

24. Install opposite side gear and thrust washer in
differential case plain half (24).

25.  Align the match marks and join the two differential case
halves. Draw assembly together with four equally spaced
bolts (23) and nuts (33).

26. Check assembly for free rotation of side gears and
pinions and if satisfactory, install remaining differential case
bolts. Tighten to torque specified in "TORQUE CHART".

27. Differential bearings (22) are installed by pressing them
squarely onto differential case halves.

28. Prelubricate differential bearings with axle lube and
place bearing cups (21) over

bearings. Attach chain sling to differential assembly and
install in carrier.

29. Place bearing adjusters (14) in carrier and turn hand
tight against bearing cups (21).

30. Observe match marks on bearing caps and install caps
onto legs of differential carrier (20).

31. Install bearing cap bolts(17) and washers. Tighten to
specified torque. (See "TORQUE CHART".)

32. Tighten bearing adjusters (14) alternately until all end
play is eliminated. Rotate differential while tightening.

Gear Lash

33. A special effort should be made to set the backlash
between pinion and ring gear to the same amount as was
originally built into them .15-.30 mm (.006" to .012").
Generally the amount of backlash is stamped or etched on the
ring gear. When installing new gears, backlash is measured
with a dial indicator mounted on differential housing [Eig._16)l
To adjust the backlash move the ring gear toward or away
from the pinion. This is done by backing off one adjusting
ring and advancing the opposite ring the same amount.

__ DIAL INDICATOR

9

e | MT-853
Fig. 16 Setting Correct Backlash

34. When original gear and pinion sets are being
reinstalled, the wear pattern of the gear teeth must be
considered in the backlash adjustment. Gears that have been
in service for long periods form running contacts which should
not be greatly changed. If, in

CTS-2658S Page 9
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checking backlash, the amount measured is in excess of the
amount shown on the ring gear, the lash may be reduced only
in the amount that will avoid overlap of the worn tooth section
(Fig, 17). A slight overlap at the worn section will cause gear
operation to be noisy and rough.

PINION TOO DEEP

WORN SECTION IN RING GEAR

OF RING GEAR

IS

=

—< /L

RING GEAR OVERLAP
CORRECT INCORRECT
MT-8540

Fig. 17 Correct and Incorrect Lash Adjustment where worn
Gears are Reinstalled

Differential Bearing Preload

35. To set the bearing preload, mount dial indicator at side
of ring gear With the bearing capscrews loosened
to permit bearing movement, loosen adjusting nuts only
enough to notice end play on indicator.

36.  While gear is held in .000" end play and before loading
bearings, check gear for runout by revolving ring gear. If
runout exceeds 20 mm (.008"), remove differential and check
for cause. 37. Tighten both adjusting nuts from .000" end
play to preload the differential bearings (see
"SPECIFICATIONS").

38. Tighten bearing cap, capscrews or stud nuts to
specified torque (see "TORQUE CHART").

39. Recheck gear lash to make certain that the lash setting
has not been changed.

L LT

Fig. 18 Adjusting Bearing Preload

40. Install adjusting rings locks and cotter pins.

Gear Tooth Contact

41.  Apply oiled red lead lightly to the hypoid gea teeth
ECOAT WITH
RED EAD

.

B eever oear IR F o

Fig. 19 Painting Gear Teeth for Obtaining Tooth Contact
Impressions

42.  When the pinion is rotated, the red lead is squeezed
away by the contact of the teeth, leaving bare areas the exact
size, shape and location of the contacts[(Eig._20)]

43.  Sharper impressions may be obtained by applying a
small amount of resistance to the gear with a flat steel bar
and using a wrench to rotate the pinion. When making
adjustments, check the drive side of the gear teeth. Coast side
should be correct when drive side is correct. Generally,
coating approximately
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twelve teeth is sufficient for checking purposes

44.  With adjustments properly made, a correct tooth
contact similar to that shown in Fig. 20, will be secured. The
area of contact starts near the toe of the gear and extends
about 62 1/2 per cent of the tooth length. This adjustment
results in a quiet running gear and pinion set which, because
the load is distributed over the teeth within the proper area,
will deliver all the long service built into it.

45.  When checking paint impressions on gear teeth of an
axle under heavy load, the impressions usually spread out
somewhat longer than the patterns obtained from a bench
test. This can be considered as normal. Ring gears when
mounted should show a bearing toward the toe or small end
of the tooth, but never at the heel or large end. The reason
being that it is practically impossible to make gears and gear
mounting so rigid that no deflection will occur when full torque
is applied. This deflection causes the bearing to approach the
heel of the tooth. When gears are adjusted so that the
bearing is toward the heel of the tooth, it results in a
concentration of load on the top corner of the heel and
breakage will follow.

INSTALLATION

DRIVE

Differential Carrier

46.  Using chain sling and overhead hoist, move differential
carrier assembly from rebuild stand to roller type floor jack.

47. Place a new carrier to housing gasket (19) on
differential carrier (20) and roll carrier into position on the axle
housing. Install the housing bolts and lockwashers and tighten
to specified torque (See "TORQUE CHART").

DRIVE

N
4

DRIVE

3
4

4
4

DRIVE COAST
PROPER TOOTH CONTACT

A
4

DRIVE COAST
TOO MUCH TOE BEARING

4
4

DRIVE COAST
TOO MUCH HEEL BEARING

COAST
BEARING TOO LOW

A
4

COAST
BEARING TOO HIGH

COAST
CROSS BEARING o1 3050

Fig. 20 Tooth Contact Impressions
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AXLE END DISASSEMBLY 3.
(Wheel, Hub, Drum and Brake Group Removed)

Remove retaining ring half (-halves) mounting bolts
and lockwashers from back side of trunnion housing

Trunnion Housing Disassembly

1. Slide spindle off Trunni9n Housing Studs, (retaining
nuts removed when disassembling brake group). See
Fig. 1

- TRUNNION HOUSING .__

MT-17779

-Fig. 3 Removing Retaining Ring Half (Halves)
Mounting Bolts

/%

4. Remove retaining ring halves, split ring retainer, seal
smnes

with spring, steering ball felt, flange and gasket from

back side of trunnion housing[(Fig. 4)]
MT-17777
Fig. 1 Removing Spindle
2. Remove axle shat and universal joint assembly from

axle housing[(Fig. 2)]

Care should be taken not to damage axle shaft oil seal in end
of axle housing when removing axle shaft

; MT-17780.
Fig. 4 Trunnion Housing Seals and Retainers

5. Loosen both upper and lower trunnion cap retaining
nuts. Remove bottom cap mounting nuts and
lockwashers only at this time.

i . MT-17778
Fig. 2 Removing Axle Shaft and Universal Joint Assembly

CTS-2658S Page 13
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The lower trunnion bearing will lay loose on bottom of
trunnion housing when lower trunnion cap is removed.
Remove lower trunnion bearing by pulling trunnion
housing away from axle housing to provide access to
bearing as shown in Figure 7.

4
b
L]
MT-17783
Fig. 7 Removing Trunnion Housing
MT-17781 . . . -
Fig. 5 Trunnion Cap Retaining Nuts 7. Remove trunnion housmg from axle housmg by tllt!ng
bottom of trunnion housing out and pulling housing
6. Remove lower trunnion cap and shim pack[{Eig._6) upward((Fig. 7)|

Retain and mark shim pack for reassembly.

!.J B |

The upper trunnion housing bearing will lay loose on
upper bearing race of axle housing end when trunnion
housing is removed. Remove upper trunnion bearing.

8. Place trunnion housing on workbench and remove
upper trunnion cap retaining nuts (previously
loosened), lockwashers, trunnion cap and shim pack.

On trunnion housings equipped with steering arms,
remove steering arm retaining nuts exposing tapered
dowels shown in Figure 8. Tapered dowels will be
used with steering arms only.

9. To remove tapered dowels, work the steering arm back
and forth until enough of the dowels are exposed to
allow dowels to be gripped with a pliers or other
suitable tool.

10.  With tapered dowels removed, pull steering arm off of
mounting studs and upper trunnion pin[(Fig. 9)|

Remove upper trunnion cap shim pack. Retain and
mark shim pack for reassembly.

LOWER TRUNNION CAP = MT-17782

Fig. 6 Trunnion Cap and Shim Pack
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joint and pull while rapping back side of joint with a soft
faced hammer (see Fig. 10).

7 ;Z/

== TAPERED DOWELS

MT-I7784
Fig. 10 Axle Shaft and Universal Joint Disassembly

Vi MT-17784 Remove lock ring from axle shaft end and discard. A

new lock ring should always be used on reassembly.

2. Place universal joint in a vise equipped with soft jaws
with outer race bell upward.

Tilt inner race in outer race until one ball can be
removed, continue this procedure until all balls are
removed. A soft faced hammer may be used to aid
inner race movement. See Fig. 11._

" MT-17785
Fig. 9 Steering Arm Removal

It is not necessary to remove the upper trunnion pin
upon trunnion housing disassembly. However, if so
desired the upper trunnion pin may be tapped from its i
bore by working through the trunnion housing rear a
opening. :

MT-ITTAT
Axle Shaft and Universal Joint Disassembly Fig. 11 Removing Universal Joint Balls
1. Place axle shaft in a vise equipped with soft jaws. 3

- Roll universal joint cage at a right angle to universal
Grasp shaft end of universal J g 9 9

joint outer race bell with
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the two elongated openings in cage aligned with
opposite teeth of outer race bel Lift cage and
inner race from outer race bell.

. it

MT-17788

Fig. 12 Removing Cage and Inner Race

4. To separate inner race from cage turn inner race at
right angle to cage, align notched tooth of inner race
with elongated opening in cage, and roll inner race out
of cage.

Cleaning and Inspection

Remove all dirt, old lubricant and gasket material from
all components. Immerse in cleaning solvent and use a stiff
brush if necessary. Bearings should be cleaned separately in
clean solvent and special efforts taken to protect their finely
machined surfaces. If compressed air is used for drying, do
not spin bearings while drying.

Examine all bearings for roughness, damage or wear
by rotating each bearing slowly in the hand. If in doubt as to
bearing condition, replace.

Inspect axle shaft and universal joint assembly for
seizure, broken or chipped balls, broken splines or other
damage

Inspect spindle bushing for out of round condition
caused by wear or corrosion, scoring or roughness in spots.

Inspect axle shaft oil seal for evidence of wear or
damage.

Inspect for evidence of wear due to improper drive
flange shim size. Wear on the interior surface of ball end of
axle housing and on edge of ball joint bell housing indicates

the use of too thin a shim, allowing contact between the two.
If shim is too thick, the spindle bushing will show excessive
wear.

Oil Seal and Bearing Replacement
1. To replace axle shaft oil sebl (Fig. _18) pry out old seal

from bore of axle housing and discard. Install new
seal. Seal must contact counterbore.

AXLE HOUSING END

MT-17789
Fig. 13 Axle Shaft Qil Seal

2. To remove upper and lower trunnion bearing cups,
drive cups out of axle housing bores with a driver and
brass drift inserted through the opposite bore

When installing new trunnion bearing cups care should
be taken not to nick or scar bearing mating surface of
cup.

Cups and bearings should be replaced as a matched
set.

3. To remove spindle bushirlg (Fig. _15) insert puller in
bushing bore and extract old bushing and discard.

Install new bushing in bore. Bushing must contact
counter bore.
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UPPER TRUNMION
BEARING CuP

MT-17792
Fig. 16 Assembling Inner Race and Cage
2. Align elongated openings of cage with opposite teeth of

outer race bell and lower inner race and cage assembly
into outer race bell

LOWER TRUNNION BEARING CUP

MT-17790
Fig. 14 Removing Trunnion Bearings Cup

| ; MT-17788

Fig. 17 Assembling Inner Race, Cage and Outer Race
Bell

3. Tilt inner race in outer race until one ball can be
inserted, continue this procedure until all balls are
inserted. Prelubrication of components and a soft

MT-17791 faced hammer may be used to aid inner race
. . . movement.
Fig. 15 Spindle Bushing
. . 4. Install new lock ring on axle shaft end and place axle
Axle Shaft and Universal Joint Assembly

shaft in a vise equipped with soft jaws. See Fig. 18.

1. Assemble inner race and cage by indexing notched
tooth of inner race with elongated opening in cage and
rolling inner race into cage. See Fig. 16. MT-17792
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5.

6.

—= LOCK RING

L. AXLE SHAFT END

. LW L MrazIe
Fig. 18 Axle Shaft Lock Ring

Place universal joint on top of axle shaft index end of
axle shaft in splined inner race. Tap end of universal
joint shaft with a soft faced hammer to collapse lock
ring, securing assembly. See Fig. 19.

T ;

UNIVERSAL JOINT
SHAFT

— UNIVERSAL JOINT

MT-17794

Fig. 19 Assembling Axle Shaft and Universal Joint

1.

MT-17795

Pack universal joint bell with lubricant.

Trunnion Housing Assembly

Using original shim pack install upper trunnion cap.
Torque retaining nuts to 81 to 95 Newton Meters (60 to
70 ft.Ibs). On trunnion housings equipped with steering
arms, install tapered dowels before installing
lockwashers and retaining nuts. Torque retaining nuts
to 81 to 95 Newton Meters (60 to 70 ft.lbs.). Refer to
Fig. 8.

Lubricate trunnion bearings thoroughly. Place a
trunnion bearing on upper trunnion bearing cup of axle
housing end. Lower trunnion housing into place on axle
housing end indexing upper trunnion pin with upper
trunnion bearing.

Place lower trunnion bearing in bottom of trunnion
housing and align with lower bearing cup. Using

original shim pack install lower trunnion cap. Torque
retaining nuts to 81 to 95 Newton Meters (60 to 70
ft.lbs.).

TORQUE WRENCH

SOCKET ON STEERING —=
ARM RETAINING NUT

TAUNNION HOUSING =

Fig. 20 Checking Bearing Adjustment
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4. Check trunnion bearing adjustment by placing a torque
wrench on trunnion cap or steering arm retaining nut
and swinging trunnion housing. Torque should be 11
to 20 Newton Meters (8 to 15 ft.bs.). To increase
torque, remove shims, to decrease torque, add shims.
See Fig. 20.

5. Install gasket, flange, steering ball felt, seal with spring,
split retainer ring and' retaining ring halves on rear of
trunnion housing. See Fig. 21 for correct order or
component installation.

3 o MTzTe
Fig. 22 Axle Shaft and Universal Joint Assembly

Fig. 21 Trunnion Housing Seals and Retainers

Install retaining half (halves) lockwashers and
mounting bolts. Torque mounting bolts ,6 14 to 20
Newton Meters (10 to 15 ft Ibs.).

6. Install axle shaft and universal joint assembly in axle
housing indexing splined end of axle shaft with side
gear of center unit[(Fig. 22). When installing axle shaft
and universal joint assembly care should be taken not
to damage axle shaft oil seal.

7. Slide spindle over universal joint shaft and on to
trunnion housing studs.

8. Fill axle housing end with lubricant through grease zerk
located behind trunnion housing on top center of
exposed portion of steering ball.

9. Axle end assembly is now complete. Spindle is retained
to trunnion housing by brake group retaining nuts upon
brake group reassembly.
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IH Model

IH Code

Pinion:
Drive
Nominal Dimension
SE-1065-9 Disc
Cage Rotating Torque (Ibs.)
Differential:
Bearing Preload
Housing:
Lubricant Capacity

Serial Number Location

SPECIFICATIONS
FA-64
FA-78

02064
02078

Hypoid
82.6 mm (3.2530")
D (2)

2.7-7.7 Kg (6-17 Ibs.)

1 Notch Each Side

8.2 Liters (17.8 Pints)

On Bolt Circle of Differential
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TORQUE CHART

(Torque figures based on bolts and nuts that are cleaned and oiled.)

Newton Meters (Ft.Lbs.)

Pinion Shaft End Nut 441 N-m (325 ft.Ibs.)
Pinion Cage to Carrier Bolt 136 to 163 N-m (100 to 120 ft.lbs.)
Carrier to Housing Bolt 47 to 61 N-m (35 to 45 ft.lbs.)
Differential Case Bolts 109 to 122 N-m (80 to 90 ft.lbs.)
Bearing Cap to Carrier 203 to 217 N-m (150 to 160 ft.Ibs.)
Trunnion Cap and Steering Arm to Trunnion

Housing Stud 95 to 109 N-m (70 to 80 ft.lbs.)
Trunnion Cap and Steering Arm to Trunnion

Housing Stud Nut 81 to 95 N-m (60 to 70 ft.lbs.)
Seal Retainer Half to Trunnion Housing Bolt 14 to 20 N-m (10 to 15 ft.lbs.)
Spindle to Trunnion Housing Stud 41 to 54 N-m (30 to 4Q ft.Ibs.)
Spindle to Trunnion Housing Stud Nut 34 to 47 N-m (25 to 35 ft.lbs.)
Drive Flange to Hub Assy. Stud Nut 68 to 81 N-m (50 to 60 ft.lbs.)
Tie Rod Clamp Bolt 88 to 109 N-m (65 to 80 ft.lbs.)
Wheel Bearing Adjusting Nut Tighten inner adjusting nut to 271 to 339 N-m (200 to 250 ft.Ibs.) then

back off 1/8 to 1/6 turn and bend tab to lock nut in place. Install outer
locknut and tighten to 271 to 339 N-m (200 to 250 ft.Ibs.) and bend tab
to lock nut in place.

RIVET PRESSURES

Millimeter (Inch) Megagrams (Tons)
11 mm (7/16 in.) Rivet 16 to 18 Mg (18 to 20 tons)
13 mm (2/2 in.) Rivet 18 to 23 Mg (20 to 25 tons)
16 mm (5/8 in.) Rivet 41 to 45 Mg (45 to 50 tons)
LUBRICATION

For type of lubricant, refer to LUBRICATION CTS-2412.
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CHAPTER |

DESCRIPTION

Locking hubs provide a means of controlling the
engagement of the front wheels with the front driving axle.
When-the locking hubs are engaged or "LOCK, " full power is
transmitted to both wheels, Fig. 1. When both front wheels
are disengaged or in "FREE" position, Fig. 2, the front wheels
will turn but the axle shafts and differential will remain idle,
overcoming any unnecessary wear.

. 3 MT-3603
Fig. 1 Locking Hub (Manual Type)

MT-4115
Fig. 2 Locking Hub (Lock-O-Matic)

Manual Type

There are at present two types of manual locking hubs
which were and are being used on I.H. vehicles. The original
locking hub, Figs.

3, 4 and 6, is engaged or disengaged by turning the control
assembly to "LOCK" or "FREE" position. If the arrow and the
dot do not line up directly across from each other at the
desired setting, the clutch ring and axle hub are not aligned,
and moving the vehicle forward or backward slightly will
permit the engagement of the clutch ring on the axle shaft.

LOCKED
POSITION

MT-4129 :
Fig. 3 Locking Hub Engaged ("LOCK") Position

FREE
MT-4130 : POSITION

Fig. 4 Locking Hub Disengaged ("FREE") Position
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AXLES-FRONT

PRING EXERTS TE
ON CLUTCH RING

”f:lg. 5 'Fhr'ée;gslzége Operg.tlo'n
A later version of the manual type locking chub is the spring-
loaded type, which is designed to aid in the
engagement or disengagement of the front wheels with the
axles. These hubs overcome the need of moving the vehicle

slightly when the clutch ring does not mesh properly with the
axle shaft hub.

This spring in these new hubs permits the control to be
positioned in the desired location, and the slight movement of
the vehicle will allow the clutch ring to move into "LOCK" or
"FREE" position as selected on the control.

Lock- O- Matic Type

The Lock-O-Matic hub, when set in the "FREE" position,
automatically locks the front wheel and axle shaft together the
moment torque is applied to the front axle. The hub controls,
therefore, do not require changing regardless of whether the
vehicle is being operated in two or four-wheel drive. It is
necessary, however, to set the control in the "LOCK" position
when engine braking control is required (down steep hills, on
ice, etc. ).

OPERATION

Engaging Locking Hubs

To engage locking hubs, turn brass controls (one on each
hub) clockwise to "LOCK" position, Figs. 1 and 3. Arrow in
center of controls must point directly at dot located on rim of
hub. You can feel the brass control "seat" itself when it is
properly positioned. If the arrow does not point directly at the
dot, the control will not seat itself. Thus, the gears will not
completely engage, and the pressure may force off the end of
the hub. This is only true of hubs that are not spring loaded.

L RING WITHPINS
N LOCK POSITION

Hubs that are spring loaded allow the control to be positioned
in the engaged location, but engagement of the clutch ring on
the axle shaft hub is not accomplished due to misalignment of
components. Then when the vehicle is moved slightly, the
spring-loaded clutch ring will engage with the axle shaft hub,

[Fig. 5IRight.

Disengaging Locking Hubs

To disengage locking hubs, turn brass controls
counterclockwise to "FREE" position, Figs. 2 and 4. Here,
again, the arrow must point directly at the dot on the rim,
otherwise the gears may rake against each other.

The hub on the left side in[Fig. 5 jllustrates the spring-loaded
type locking hub in the "FREE" position.

When controls are properly positioned, gears are completely
engaged or disengaged and units will not be damaged.

The following CAUTION hints may prevent damage to the
locking hubs:

1. Use fingers only to turn controls. If control's do not
move freely with your fingers, move vehicle slightly in
either direction in two-wheel drive, standard gear
range. If hubs do not now turn freely, look for
external damage or dirt around brass controls. DO
NOT force controls with tools.

2. DO NOT drive vehicle unless controls on both hubs
are properly positioned and both are set the same.

CTS-2209 Page 3
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MTA-57324
Fig. 6. Locking Hub (Manual Type with Hex Head Mounting Bolts) (Exploded View)

Key Description

1 RING, Snap

2 GASKET, Hub

3 BODY, Hub

4 HUB, Axle Shaft

5 RING, Snap

6 RING, Clutch

7 SCREW, Flat Head, 1/4 NC
8 SCREW, Clutch

9 DISC 1-3/4
10 SEAL, O-Ring

3. To avoid excessive torque loads on the rear axle, DO
NOT drive vehicle equipped with manual-locking
hubs in low range of transfer case with hubs set in
"FREE" position. This does not apply to the Lock-O-
Matic hub, because it automatically locks the wheel
with the axle shaft when torque is applied. Therefore,
no increased load is placed on the rear axle.

4. During vehicle operation arrow in center of control
must always point directly to one of the red dots on
the rim of the hub. Also, both hubs must be set the
same.

REMOVAL

Locking hubs are either mounted with hex head bolts or
socket head (Allen) set screws. The locking hubs with the hex
head bolts are secured with lock washers which are equipped
with locking tabs.

Bend tabs out of the way of bolt head (if equipped) and
remove mounting bolts. CAUTION: Use only thin-wall sockets
to remove the hex head bolts. Heavier sockets may force in
the recessed wall of the locking hub. Lift off clutch body,
being careful not to allow drive pins to fall out of body.
Remove lock ring holding hub body onto axle shaft and pull

omn 12 13 14 15

20 19 18 17 16

Key Description

11 PIN, Drive

12 GASKET, Clutch Body
13 BODY, Clutch

14 WASHER

15 BOLT, HexHead, 3/8 NF
16 CONTROL, Assembly
17 SEAL, Oil, Outer

18 Not Used

19 PIN, Stop

20 PIN, Dowel

off hub body. If it is necessary to remove drag shoe from axle
spindle, loosen hex head set screw and unscrew drag shoe
from spindle.

DISASSEMBLY

NOTE: Al key numbers wused in
"DISASSEMBLY" and "REASSEMBLY" of the
manual type locking hub (not spring-loaded)
refer to[Fig. 6

The spring-loaded manual type locking hub disassembly
procedure is much the same as the non-spring loaded type
hub, except the clutch ring assembly (Item 7, is one
assembly, and the ring and drive pin cannot be removed from
the clutch ring. The control assembly (item 15,[Fig. 11) and
the clutch screw cannot be separated like the non-spring
loaded type hub assembly.

Hub Body (Manual Type)

To disassemble hub body (3), remove snap ring (1) using the
proper pliers. The axle shaft hub (4) may be pulled from hub
body (3) noting from which side of the hub body the axle shaft
hub is extracted, Needle bearing assembly may be
removed from hub body (3) if necessary.
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Fig. 7. Removing Axle Shaft Hub

. ‘clutcisopy T T
'cop".'sbl.- ; ._O-IING_
ASM.
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___ SOCKET-HD.
W;CRE’II_ :

_ cuteH
CLUTCH RING g ap

SEAL powp SCREW

FLAT-HD.,
© SCREW -

DRIVE PIN

RING

MEEDLE
BEARING'

SNAP RING

'RETAINER RING .
: HUB BODY

MT-5463

Fig. 9. Manual Type Locking Hub with Socket Head Mounting Screw (Exploded View)

Clutch Body (Manual Type)

Using a small chisel, remove the staked over metal retaining
the flat head screw (7). NOTE: Be careful when removing this
material not to damage the clutch screw (8). Remove the
screw (7). Lift out clutch screw (8) and clutch ring (6). Clutch
ring (6) may be separated from clutch screw (8) by

unscrewing it,[Fig. 8] Turn clutch body face down to take out
the drive pins (11).

Remove disc (9) from bottom center of clutch body (13).
Place thumb inside clutch body (13) on center of control
assembly (16) and push outward, Fig. 10. Remove O-ring
seal(l0)and  outer oil seal (17) from  control

dial (16). Dowel pin (20) may be lifted out of control dial (16).
The poppet ball and spring located in the control dial cannot

be serviced therefore, if damaged, the-control assembly (16)
must be replaced.

Fig. 10 Removing Control Assembly and Disc from Clutch
Body
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1 8 9 10 1 12

F|g 11. Spring-Loaded Manual Type Locking Hub with Socket Head Mounting Screws

Legend forFig. 111
Key Description Key Description
1 HUB, Body Locking 9 SHIM, Disc
2 RING, Snap 10 RING, Retainer
3 BEARING, Needle 11 RING, "O" Clutch Cap
4 SHIM, Wear 12 CAP, Clutch Body
5 HUB, Axle Shaft 13 RING, "O", Outer
6 RING, Axle Shaft, Snap 14 SEAL, Qil
7 RING, Clutch Assembly w/Springs 15 CONTROL with SPRING and BALL
8 RING, Snap
Fig. 12. Locking Hub (Lock-O-Matic) (Exploded View)
Legend folFig. 12

Key Description Key Description

1 WASHER, Spindle Lock 17 RING, Clutch

2 SHOE, Drag 18 SCREW, Flat Head

3 SPRING, Friction Shoe 19 SCREW, Clutch

4 SHOE, Friction 20 PIN, Dowel

5 GASKET 21 DISC

6 BODY, Hub 22 "U" RING, Oil Seal

7 ROLLER 23 PIN, Drive

8 SPRING, Centering 24 GASKET, Clutch

9 CAGE, Roller 25 BODY, Clutch
10 RING, Lock 26 "U" RING, Oil Seal
11 HUB, Axle Shaft 27 CONTROL, Assembly
12 RING, Lock 28 BODY, Clutch Assembly
13 WASHER, Thrust 29 WASHER, Lock
14 RING, Lock 30 BOLT
15 RING, Lock 31 PIN, Stop
16 BODY, Hub Assembly
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Hub Body (Lock-O-Matic)

NOTE: The corner points of the axle shaft hub must be

NOTE: All key numbers used in "DISASSEMBLY" and aligned with the grooves in the friction shoes to
"REASSEMBLY" of the Lock-O-Matic hub refer td Fig. 12 permit removal of the hub. Remove Spirolox locking
ring (10) located in roller cage in end opposite friction

Remove lock ring (14) retaining axle shaft hub (11) into hub shoes (4).

body (6). Sek Fig. 1B. Pull axle shaft hub (11) and roller
cage assembly (9) out of hub body noting side of hub from
which gear teeth extend.

" MT-4105

Fig. 13. Hub Body
Remove the 10 rollers (7) from the roller cage (9). Take out
centering spring (8). See Fig. 14]

-

o -
Fig. 14. Removing Centering Spring and Rollers
Remove Spirolox lock ring (12) located in second groove on

axle shaft hub (11). Se¢ Fig. 15. This permits the axle shaft
hub to be separated from the roller cage.

Pull the axle shaft hub (11) out of the roller cage (9) in the
direction as illustrated in[Eig. 16l

Fig. 17. Removing Friction Shoes and Spﬁg
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Remove the friction shoe spring (3) as shown in[Eig.
[17l Friction shoes (4) may now be lifted out of roller cage (9).

MT-4110
Fig. 18. Removing Spirolox Lock Ring and Thrust Washer

Remove the Spirolox lock ring (15) and thrust washer (13)
from the hub body (6). See[Fig. 18]

Clutch Body (Lock-O-Matic)

Disassembly of the Lock-O-Matic clutch body is
identical to that of the manual type. Therefore, refer to the
disassembly procedure outlined under "Clutch Body (Manual
Type)" when disassembling the Lock-O-Matic hub.

CLEANING, INSPECTION AND REPAIR

Thoroughly wash all parts of the locking hub using a
good cleaning solvent. Dry all parts with compressed air or a
clean, lint-free cloth.

Inspect all parts for wear or damage. Check needle
bearings, rollers, axle shaft hub and hub body for pits or
cracks. Splines of axle shaft hub and clutch ring should be a
free sliding fit. If splines are worn or damaged, these parts
should be replaced. Use all new O-ring seals and gaskets
during reassembly.

REASSEMBLY
Hub Body (Manual Type)

If hub body needle bearing has been removed, install
new bearing being careful not to damage it.

Place axle shaft hub (4) into hub body (3) as shown
in[Eig. 7] Secure axle shaft hub (4) in body (3) by installing
snap ring (1) in groove in end of axle shaft hub.

Clutch Body (Manual Type)

Apply a small amount of chassis lubricant on the
bearing side and in the grooves of the control assembly (16).
Install new O-ring seals (10 and 17) on control assembly (16).
If the hub has a seal groove, position the split towards the
outside of dial. Place disc (9) on inside (clutch side) of clutch
body (13). See Fig. 10.

Assemble clutch screw (8) into clutch ring (6) from
back side (Fig.8). Be certain clutch screw works freely. If it is
sticky in any position, tap lightly from the back side. Drop in
clutch ring and screw assembly. NOTE: Clutch screw (8)
should be flush with the back edge of clutch ring (6). Insert
the twelve drive pins (11). Try clutch ring for a free sliding fit
on drive pins. If it doesn't move freely from top to bottom, lift
out clutch ring and screw assembly and turn it to another
position. If it still does not move freely, it should be removed
and the clutch ring (6), clutch body (13) and drive pins (11)
examined for damage.

Apply a light grade chassis lubricant to the inside
face of the clutch body (13) and disc (9) from the front side of
the clutch body./ NOTE: Hold hand over drive pins to prevent
their falling out.

Position control assembly (16) with dowel pin (20)
into face of clutch body (13) so the arrow stops on the dot
marked "FREE." Install and tighten the flat head screw (7)
into the control assembly (16). NOTE: If screw (7) was
damaged during disassembly, it should be replaced.

To check clutch screw setting, turn control assembly
(16) from "LOCK" to "FREE" position and back several times.
Control assembly should "snap" into both positions. In
"FREE" position clutch ring (6) should just clear bottom of
clutch body (13).

NOTE: If clutch ring is set too far above
bottom of clutch body when set in the "FREE"
position, axle shaft hub (4) will rub face of
clutch ring.

Stake dowel pin (20) and flat head screw (7).
Turn control assembly (16) to "FREE" position and

apply a thin coating of light grade chassis lubricant around the
clutch screw (8) and drive pins (11).
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MT4TT :
Fig. 19. Clutch Body and Hub Body Properly Assembled
(Manual Type)

shows the manual type clutch body and hub
body ready for assembly on the vehicle.

Hub Body (Lock-O-Matic)

Install thrust washer (13) in hub body (16). Place the
Spirolox lock ring (15) in its groove in the hub body (6) to hold
the thrust washer in position,|Fig. 18

Position new friction shoes (4) into roller cage (9).
Secure friction shoes by installing spring (3) as illustrated in
Fig. 15. Install Spirolox lock ring (10) into end (opposite
friction shoes) of roller cage (9).

Insert axle shaft hub (11) into roller cage (9) against
Spirolox spring (10). Seé Fig. 16. NOTE: Points on axle shaft
hub must be aligned with grooves in friction shoes to permit
entry. Install Spirolox lock ring (12) into second groove on
axle shaft hub (11). Seel Fig. 15|

Slip the centering spring (8) into the groove in the
back side of the axle shaft hub, [Eig._14]NOTE: The two ends
of the spring go into the slot in the cage which is longer than
the rest. Place a small amount of lightweight chassis
lubricant into all the slots in the cage and into the bore of the
hub body.

Hold the hub and cage assembly with the clutch end
up and insert the ten rollers (7) into the cage slots. Slip axle
shaft hub and cage assembly into hub body (6) from back
side. Install lock ring (14) into remaining groove in axle shaft
hub (11) using lock ring pliers.

Clutch Body (Lock-O-Matic)

The reassembly instructions for the Lock-O-Matic
clutch body are the same as for the manual type. See
"REASSEMBLY-Clutch Body (Manual Type).”

-

Fig. 20. Clutch Body and Hub Body Properly Assembléd
(Lock-O-Matic)

[Eig. 20] illustrates the Lock-O-Matic clutch body and
hub body ready to be assembled on the vehicle.

ADJUSTMENT

No adjustment of any kind is required on the manual
or Lock-O-Matic locking hubs except for the positioning of the
clutch screw during reassembly. See "REASSEMBLY--Clutch
Body."

LUBRICATION
Both locking hubs should be lubricated at assembly

with a thin coat of Lithium 12-Hydroxy Stearate EP grease.
NOTE: Do not pack hub full of grease.
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“O” RING GROOVE

BASE
ASSY

LOCKTAB (12 REQ.)

"O” RING

Fig. 1.

(6 REQ.)

CHAPTER lI
DISASSEMBLY: REASSEMBLY:
1. With handle in disengage position, remove handle 1. Install the base assembly with new gasket in place,
assembly by removing the three screws "A". Do not to the vehicle hub.
remove the three screws "B".
2. Secure base assembly to vehicle with bolts and new
2. If screws "B" are removed, misalignment could occur lock tabs.
on reassembly causing damage to cam. There is no
reason to ever remove screws "B". 3. The tab on the locktab is to be bent up against flat on
head of bolt to insure against loosening.
3. Remove and retain retaining ring on axle.
4. Install retaining ring on axle shaft.
4. Remove base assembly, by removing six bolts.
5. Install new "O" ring into groove on base assembly.
5. If locktabs were used, the tabs must be bent out of
the way of the bolt head. 6. Apply thin film of grease to "O" ring, prior to installing
handle assembly.
6. Clean gasket surfaces thoroughly.
7. Place the handle assembly in position.
7. Wipe the axle spline clean and lubricate.

8. With the splines of the sliding gear aligned with the
splines within base, push the handle assembly on the
base.

9. Using hand pressure, compress the spring enough to
allow the screw holes for screws "A" to line up with
the groove in base.

10. Insert three new screws "A". DO NOT FORCE.

Screws must enter and screw into place freely.

HANDLE
ASSY

MT-20028
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13 14151617 21 22 23 2425 26

SPINDLE
NUT KIT HUB BODY ASSEMBLY CLUTCH ASSEMBLY MT-23582
Fig. 1. Locking Hub (Automatic)
LEGEND FOR FIG. 1
DESCRIPTION NO. DESCRIPTION
LOCKWASHER 15 RING, RETAINING
NUT, SPINDLE 16 NUT, CLUTCH
SCREW, SET 17 RING AND CUP, CLUTCH
SPRING, GARTER 18 SPRING, COMPRESSION
SHOE, FRICTION 19 RING, RETAINING
ROLLER 20 GASKET
CAGE 21 CAP
SPRING, CENTERING 22 TAB, LOCKWASHER
HUB, SHAFT AXLE 23 "O" RING
RING, CENTERING 24 "U" RING
GASKET 25 CAP SCREW
BODY, HUB 26 DIAL, CONTROL
WASHER, BEARING 27 PIN, GROOVE

RING, RETAINING
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OPERATION

The automatic hub, when set in the "AUTO" position,
automatically locks the front wheel and axle shaft together the
moment torque is applied to the front axle. The hub controls,
therefore, do not require changing regardless of whether the
vehicle is being operated in two or four-wheel drive. It is
necessary, however, to set the control in the "LOCK" position
when engine braking control is required (down steep hills, on
ice, etc.).

MT-23607
Fig. 2. Dial Control

DO NOT DRIVE unless controls on both hubs are set properly
and both are set the same!

For the first 320 km (200 miles) operate your new vehicle with
the automatic hubs in "LOCK" position to assist in initial
break-in of the front driving axle. Place transfer case control
in 2-wheel drive position.

Always shift transfer case to 2WH before attempting to
disengage the locking hubs.

This will help to eliminate drive line wrap up which results
from 4W drive operation. Also, this will allow automatic hub
to disengage by rotating the control dial.

IMPORTANT

Torque wind up may be relieved by turning
hard right or left and backing up a short
distance while pushing the transfer case lever
into 2WD.

LUBRICATION
When reassembling the locking hub, lubricate as follows:

Lubricate dial, seals, splines, threads, rollers, cage, centering
spring and body with IH 251 HEP grease.

Fill area between and around friction shoes with
approximately two tablespoons of grease. All remaining
surfaces require only a light coating. Excessive grease can
create malfunction of hub.

SERVICING

This locking hub is serviced in two major assemblies, namely,
a clutch half and body half. Since all individual components
are not provided, refer to the Scout Parts Catalog when
ordering.

To disassemble:

Bend lock tabs out of way.
Remove six (6) bolts.

Remove cap assy.

Remove snap ring from axle shaft.
Remove body assy.

ukhwdPE

To reassemble:
1. Clean gasket surface.
2. Reverse disassembly procedure using new gasket
and lock tabs.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs. 43-54
N-m.
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Fig.1. Locking Hub (Manual)

LEGEND FOR FIG. 3.

DESCRIPTION
CLUTCH AND BEARING ASSY.

RING, RETAINING
BEARING, HUB

SPRING, COMPRESSION
RING, CLUTCH

NUT, CLUTCH

SCREW, DIAL

CQOVWoO~NOOULAWNE

=

DESCRIPTION

SEAL "O" RING

CUP, CLUTCH

SPRING, COMPRESSION
CAP, HUB

WASHER

DETENT, DIAL

DIAL, CONTROL
SCREW

LABEL
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OPERATION

When the locking hubs are engaged in "4 x 4" and
transfer case is in 4W, full power is transmitted to both
wheels. When both front wheels are disengaged or in "4 x 2"
position and transfer case in 2W, shafts and differential will
remain idle, overcoming any unnecessary wear. For the first
320 km (200 miles) operate your new vehicle with the locking
hubs in "4 x 4" position to assist in initial break-in of the front
driving axle. Place transfer case control in 2wheel drive
position.

MT-23608

Fig.2. Dial Control

Always shift transfer case to 2H before attempting to
disengage the locking hubs.

DO NOT DRIVE unless controls on both hubs are set the
same!

To avoid excessive torque loads on the rear axle, DO NOT
drive vehicle in low range of transfer case with locking hubs
set in "4 x 2" position.

LUBRICATION
When reassembling the locking hub, lubricate as follows:

Lubricate dial, seal, splines, threads, ring and bearing with IH
251 HEP grease.

SERVICING

This locking hub is servied in two major assemblies, namely,
a clutch half and cap assembly. Since all individual
components are not provided, refer to the Scout Parts Catalog
when ordering.

To disassemble:

Bend lock tabs out of way.
Remove six (6) bolts.

Remove cap assy.

Remove snap ring from axle shaft.
Remove clutch assy.

ukwdPE

To reassemble:

1. Wipe mounting surfaces clean.

2. Reverse disassembly procedure using new lock tabs.
A gasket is not used with this assembly; as the clutch
assembly seals automatically with the wheel hub.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs. 43-54
N-m.
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AXLE-FRONT

MT-18777

Fig. 1 Locking Hub (Dualmatic)

LEGEND FOR FIG. 1
NO. DESCRIPTION NO. DESCRIPTION
1 CLUTCH ASSY. 2 BODY ASSY.
OPERATION
WHEN TO USE "DISENGAGE", OR "ENGAGE"™ POSITION:

Use "DISENGAGE" for all driving that does not require four-
wheel drive power and traction.

Use "ENGAGE" whenever four-wheel drive is used.

To avoid excessive torque loads on the rear axle, DO NOT
drive vehicle in low range of transfer case with locking hubs
set in "DISENGAGE" position.

For the first 320 km (200 miles) operate your new vehicle with
the locking hubs in "ENGAGE" position to assist in initial
break-in of the front driving axle. Place transfer case control
in 2-wheel drive position.

DO NOT DRIVE unless controls on both hubs are set properly
MT-23564 and both are set the same!

‘ ) Always shift transfer case to 2WH before attempting to
Fig. 2 Dial Control disengage locking hubs.
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AXLE-FRONT

USE FINGERS ONLY TO TURN CONTROLS. If controls do
not turn freely with your fingers, move the vehicle either way a
few inches in 2-wheel drive standard gear range to relieve
pressure against the gears. If hubs do not now turn freely,
look for external damage.

SERVICING
This locking hub is serviced in two major assemblies, namely,
a clutch half and body half. Individual components are not
provided. Refer to Scout Parts Catalog when ordering.
DISASSEMBLY

1. With handle in disengage position, remove handle

assembly by removing the three screws "A". Do not
remove the three screws "B".

2. If screws "B" are removed, misalignment could occur
on reassembly causing damage to cam. There is no
reason to ever remove screws "B".

3. Remove and retain retaining ring on axle.
4. Remove base assembly, by removing six bolts.

5. If locktabs were used, the tabs must be bent out of
the way of the bolt head.

6. Clean gasket surfaces thoroughly.

7. Wipe the axle spline clean and lubricate.

REASSEMBLY

1. Install the base assembly with new gasket in place,
to the vehicle hub.

2. Secure base assembly to vehicle with bolts and new
lock tabs.

3. The tab on the locktab is to be bent up against flat on
head of bolt to insure against loosening.

4. Install retaining ring on axle shaft.
5. Install new "O" ring into groove on base assembly.

6. Apply thin film of grease to "O" ring, prior to installing
handle assembly.

7. Place the handle assembly in position.

8. With the splines of the sliding gear aligned with the
splines within base, push the handle assembly on the
base.

9. Using hand pressure, compress the spring enough to
allow the screw holes for screws "A" to line up with
the groove in base.

10. Insert three new screws "A". DO NOT FORCE.
Screws must enter and screw into place freely.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs. 43-54
N-m.

"O” RING GROOVE
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AXLE REAR
l.H. MODEL I.H. CODE
RA-15 14015
RA-20 * 14020
RA-25 * 14025
RA-29 14029
RA-30 * 14030
RA-39 14039

* These axles are equipped with NoSPIN differentials; for servicing procedures, refer to Chapter Il.
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CHAPTER I
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DESCRIPTION

The various axles contained in this section are full floating,
single reduction units. Fig. 1 illustrates the single reduction

differential assembly.
HBEECILIULY .

DIFFERENTIAL
ASE HALVES

Fig. 1 Differential Assembly

The construction of rear axles may vary as to design, but the
fundamental components of the axles perform similarly
regardless of the type. The basic parts of the axle with which
the serviceman will be concerned are the drive gears, the
differential assembly, the axle shafts, and the housing.

MAINTENANCE
Lubrication

The most important item of axle maintenance about which the
truck operator must be concerned is lubrication. For this
reason factory recommendations on lubrication intervals,
methods of filling, lubricant levels, draining and type of
lubricant must be followed to assure long life and satisfactory
performance. Inspect the axle frequently for lubricant
leakage, especially around housing covers, pinion oil seal
retainer and axle shaft flanges. When necessary, change
gaskets or seals and keep nuts or bolts tight. See
"Lubrication" section in the Operator's Manual provided with
each truck.

Axle Housing Breather Valve

To prevent a pressure build-up in the axle housing when the'
axle becomes warm after a short period of operation, a
breather valve, Fig. 2, is provided in rear axles. Without this
valve the resulting pressure could force the axle lubricant past
the rear wheel oil seals and

damage the brake linings. The valve is so constructed that
warm air may pass out of the axle to relieve built-up pressure,
yet dirt and moisture are prevented from entering.

The breather valve should be kept open and clean. When the
truck is operated off highway on unimproved roads or in ice
and snow, dirt may sometimes be forced under the valve cap
and cause the valve to become ineffective. Remove valve
occasionally and clean thoroughly in a cleaning solution.

LOCATION OF
BREATHER VALVE
ON HEAVY DUTY
AXLES.

ERElo T IS EAR AXLES
| REAR AXLE EOLL BALE
BREATHER VALvE HOUPING

\ mT-8521 |
Fig. 2 Location of Breather Valve in Axle Housing

Alignment

The rear axle should also be checked at regular intervals to
determine if there is any misalignment of the axle with frame
or drive line. Evidence of misalignment may sometimes be
noted at the U-bolts. To check for axle misalignment, lay a
straightedge across and at right angles to the truck frame.
The straightedge should be longer than the axle tread and
clamped to the frame a short distance ahead of the rear axle.
Measure the distance between the straightedge and identical
points at each end of the axle assembly. When distances are
not equal, misalignment is indicated, and rear springs and U-
bolts must be checked for correct assembly.

Drive Gears

These IH rear axles have the hypoid type of drive as illustrated
in Fig. 3.

Because of the offset type of construction,
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hypoid rear axles actually have a greater torque capacity than
do the spiral bevel type. This is possible because the hypoid
pinion is larger in diameter and has gear teeth that are larger
than those of the spiral bevel pinion having the same number
of teeth and same diameter ring gear. Hypoid pinions also
have larger tooth areas and more teeth in longer contact with
the ring gear. These design characteristics contribute to
greater strength and quieter final drive operation. However,
because of this greater tooth contact, more attention is
required when securing a correct pinion setting at time of
overhaul or when replacing differential bearings. Therefore,
every effort must be made to be sure the final setting results
in the best possible tooth contact.

2z

) !
¥ GROUND FACE "
OF PINION

44" nominaL.
| DIMENSION 4398

Fig. 3 Hypoid Type Drive
Axle Shafts

Many axle failures can be attributed to the axle shafts;
therefore, it is most important that shafts be installed
correctly, be of correct size and length for splines to engage
fully, have wheel bearings adjusted properly, and be kept free
from runout or bends.

Fig. 4 illustrates the axle shaft and bearing arrangement on a
full-floating rear axle.

Axle Housing

In most cases the axle housing used for IH trucks is of one
piece construction with opening in center for mounting the
differential and carrier. The outer ends of the axle housing are
welded in place to provide mounting for the brake backing
plates. A bent axle housing can be the cause of early axle
failure, and whenever an axle is rebuilt, this condition should
always be checked before going ahead with the assembly.
Fig. 5 gives a quick way of checking for a bent housing.

/ ok 18525
Fig. 4 Cross Section of Full-Floating Rear Axle

REAR AXLE
HOUSIRG WITH
AXLE SHAFTS
AND WHEELS
HUBS INSTALLED

CHECK ALIGNMENTY
OF AXLE SHAFTS

WITH A STRAIGHTEDGE MT-5226

Fig. 5 Method of Checking For Bent Axle Housing
REMOVAL PROCEDURES
Axle Assembly

Whether the complete axle assembly will have to be removed
from the truck for overhaul is determined by the extent of the
repairs required. For most axle repairs complete removal of
the axle will not be necessary; but in the event that it is,
removal procedure will be similar to the following:

1. Jack up truck until load is removed from springs and
place blocks under frame to safety secure truck
weight off of rear wheels.

2. Drain differential housing.

3. Disconnect brake lines and parking brake cables
(where used).
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4. Disconnect propeller shaft at rear axle companion
flange.

5. Support differential on portable floor jack and take off
U-bolts.

6. Roll out axle from under truck.
Axle Shaft

The axle shafts can be removed without taking off the wheels.
To remove the shafts, first remove the axle shaft nuts from the
studs in the wheel hub. Next install puller screws in the two
tapped holes provided in the axle shaft flange. As puller
screws are turned in, flange of shaft will be forced away from
wheel hub and out from axle housing.

Another type of axle shaft removal procedure is required on
full-floating axles where the tapered dowel is used in addition
to the studs and nuts for securing axle shaft flange to wheel
hub. This procedure will be similar to the following:

1. Remove flange nuts from studs of wheel hub.
2. Using a heavy hammer, strike sharply on the center

of the flange of the axle shaft, Fig. 6, This will unseat
and loosen the tapered dowels in each stud hole.

f k% Mi;-liﬁ

Fig. 6 Loosening Dowels in Axle Shaft
3. Remove the tapered dowels, Fig. 7.
NOTE:

When dowels are installed, there must be a
slight clearance between the lockwasher and

axle shaft driving flange. See inset, Fig. 7.
Lack of clearance at this point will cause
excessive wear on studs, dowels or holes.

'TAPERED DOWELS

LOCK WlSHER AXLE FLANGE

Fig. 7 Details of Taper Dowels

4. After all dowels have been removed, push the axle shaft
flange back into position against the wheel hub and again
strike a sharp blow in the center of the flange as shown in
Fig. 6. This will cause the axle shaft to spring away from
the wheel hub and allow removal of the axle shaft without
resorting to the use of a pry bar or screwdriver. Any
prying between axle shaft flange and wheel hub may
damage the seal assembly or machined surfaces of the
wheel hub or axle shaft flange.

Fig. 8 Puller Screw Installation (Locknut is used if puller
screw is to be kept with axle at all times.)

Differential
To remove the differential on some axles, it may be necessary

to use the two extra tapped holes found in the differential
housing. These are for installing puller screws, Fig. 8. To
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force carrier from housing, in some instances it may be
necessary to break carrier loose from axle housing by striking
the carrier with a heavy soft hammer (lead, plastic, rubber or
leather). Be sure that the differential is securely supported on
a portable floor lift before it is separated from the housing.

DISASSEMBLY
Mount differential assembly in a suitable holding fixture.
Remove Differential and Drive Gear Assembly

1. Remove cotter pins from bearing adjuster locks
and remove locks from bearing caps, Fig. 9.

2. Match mark one differential bearing cap and leg
of carrier with punch or chisel, Fig. 10, to identify
each for correct reassembly.

S

DIFFERENTIAL B
carricr TR

Fig. 10 Markiﬁg Bearing Cap for Identity

3. Remove bearing cap stud nuts or cap screws and
take off the bearing caps and adjusting nuts.

4. Tip differential away from pinion and lift assembly
out of the differential housing, Fig. 11.

= MT-8522
Fig. 11 Lifting out Differential and Gear Assembly

Disassemble Differential Case and Gear Assembly

1. Match mark differential case halves, Fig. 12, with a
punch for correct alignment on reassembling.

2. Cut lock wire and remove capscrews or stud nuts to
separate case halves, Fig.13.

NOTE

Some differential assemblies use self-locking
capscrews and nuts.

3. Remove spider, pinions, side gears and thrust
washers, Fig. 14.

4. To remove drive gear rivets, carefully center punch
each rivet head. Next use a drill .8 mm (1/32")
smaller than body of the rivet and drill through rivet
head, Fig. 15. Use a
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punch to press out remaining portion of the rivet.
NOTE
Never use chisel to cut off rivet heads or

damage to differential case might result.
; R -

jinng

DIFFERENTIAL
CASE HALVES,

L EE MT-2506

Fig. 13 Separating Differential Case Halves
SR : THRUST
- DIFFERENTIAL svtngg__ - WASHERS

SPIDER GEARS
S

, (4}
DIFFERENTIAL
CASE HALVES

SIDE GEARS
B
. M1-2507
Fig. 14 Component Parts of Differential Case

THRUST WASHER (2)

5. When reinstalling ring gear, it is suggested that
Riveting Fixture SE-2222 be used. This special tool
is designed for use with either hydraulic or
mechanical press equipment. Rivet pressures for

ring gear installation should be in accordance with
those given in the following chart.

]

RIGHT DIFFERENTIAL CASE ~ WRONG

MT-5208
Fig. 15 Drive Gear Rivet Removal

Rivet Size Pressure Per Rivet
Inch mm U.S. Tons/Metric Tons
7/16 11.1125 18-20 16.3-18.1
1/2 12.7 20-25 18.1-22.7
5/8 15.8750 45-50 40.8-45.3

Remove Pinion and Cage from Differential Housing

There are two methods for removing the pinion and

cage assembly and the method to be used will depend on
whether puller screw holes have been provided in the pinion
cage flange or not. When no puller screw holes are provided,
removal is as follows:

1.

Remove pinion cage capscrews which hold the cage
to the differential carrier.

Remove pinion and cage assembly from the
differential carrier, Fig. 16.

FINION
----- Ky CAGE

Fig. 16 Removing Pinion and Cage Assembly
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3. Retain shim pack as an aid to adjustment on
reassembly. Do not damage shims.

4. If difficulty is encountered in lifting the cage from the
carrier, place a brass drift on the inner end of pinion and tap
pinion and cage out of differential housing.

NOTE

Do not allow pinion and cage assembly to fall
or damage may result.

When tapped holes for puller screws are provided, removal of
the pinion and cage is as follows:

1. Hold the companion flange or yoke and remove
pinion shaft nut and washer.

2. Remove flange with a suitable puller.
3. Remove pinion cage stud nuts or capscrews.
4. Remove bearing cover and oil seal assembly.

5. Insert puller screws in the cage flange and remove
pinion and cage assembly.
NOTE
Using a drift to drive on inner end of pinion of
this type axle will damage the bearing lock
ring groove.

6. Retain shim pack as an aid to adjustment on
reassembly.

Disassemble Pinion and Cage Assembly

1. If the companion flange or yoke has not previously
been removed from pinion, mount the pinion and
cage assembly in a vise. Remove the cotter pin and
take off pinion and nut as shown in Fig. 17.

Fig. 17 Pinion and Cage Disassembly
2. Tap or drive the pinion assembly from flange and out
of cage using a soft hammer.

3. Remove outer bearing from cage.

4. Remove spacer or spacer combination from pinion

shaft, Fig. 18.

5. If it is necessary to remove the rear thrust bearing on
the radial bearing, Fig. 18, remove these bearings

with a suitable puller

PINION CAGE

.PINION SPACER

(THICKNESS DETERMINES
[PRELOAD ON PINION
[ THRUST BEARINGS)

PINION

2 N
DR STRADDLE

LT MT-8535%
Fig. 18 Removing Pinion Bearing Spacer

6. Remove cork seal from pinion cage, Fig. 19. (This
seal should be replaced at every disassembly.) If the
pinion cage assembly is the type which is removed
from the carrier by means of puller screws, remove

the oil seal from bearing cover.

. MT.3017
Fig. 19 Removing Pinion Cage Seal
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CLEANING

Remove all dirt, old lubricant, and gasket material
from components of the rear axle. Immerse in cleaning
solvent and use a stiff brush if necessary. Bearings should be
cleaned separately in clean solvent and special efforts taken
to protect their finely machined surfaces. If compressed air is
used for drying, do not spin bearings while drying.

INSPECTION

Examine all bearings for roughness, damage or wear by
rotating each bearing slowly in hand. If in doubt as to bearing
condition, replace. Ring gear, drive pinion, differential pinions
and any other gears should be checked for damaged teeth,
worn spots, or distortion. Inspect differential case assembly
for cracks, damage or distortion. Make sure splined ends of
axle shafts are neither twisted nor cracked. Shim packs
should be of uniform thickness. Discard thrust washers and
obtain new, even when only slight wear is indicated. Always
use new gaskets.

The assembly of the differential carrier is
accomplished in the reverse order of the disassembly. There
are, however, various adjustments which must be secured as
the assembly progresses. In addition to the adjustments there
are also a few precautions to be observed. Among these are
the following:

1. Prelubricate the pinion thrust bearings when
reassembling the pinion cage.

2. If the ring gear was removed from the differential
case half, be sure correct rivet pressures are used in
reinstalling gear to case.

3. Prelubricate all parts of the differential assembly
before bolting case halves together.

4. When installing differential bearing caps, make sure
they are correctly aligned and that the bearing cups
fit properly. If the bearing caps do not seat easily,
the adjusting nuts may be cross threaded. Forcing
caps into place will cause irreparable damage to the
differential carrier or bearing caps.

5. Observe torque settings from specifications when
tightening any parts.

When making axle repairs such as bearing or drive
gear replacement, or when simply making an adjustment, it is
most important that the ring gear and pinion be positioned
correctly to obtain proper tooth contact. Once the adjustment
is obtained, quiet and durable performance from the rear axle
is assured.

Fundamentally, the correct tooth contact is obtained
by moving the pinion toward or away from the ring gear as
necessary, or by moving the ring gear toward or away from
the pinion. The actual procedure has been reduced to five
principal steps. Each step is vitally important to axle life and
satisfactory performance, and for that reason, each step is
covered more fully in succeeding paragraphs. The five steps
and the order in which they should be performed are as
follows:

1. Preload pinion bearings in pinion cage. This is
determined by the thickness of spacer between the
two pinion thrust bearings, Fig. 18.

2. Establish pinion nominal dimension , Fig. 1. Use
the SE1065 Pinion Setting Gauge and add or remove
shims to obtain this dimension.

3. Set gear lash between ring gear and pinion. Do this
by moving the ring gear to or from the pinion by
means of bearing adjusting nuts, Fig. 9.

4. Preload differential bearings. This s
accomplished by tightening bearing adjusting nuts,
Fig. 9.

5. Check gear tooth contact. Use the paint
impression method for this.

PRELOAD PINION BEARINGS

Before the pinion and drive gear can be adjusted for
correct tooth contact, the pinion bearing preload must be set.
Preloading the pinion bearings is accomplished by selecting
the correct size spacer, Fig. 18, located between the two
pinion thrust bearings, and tightening pinion end nut to the
specified torque.

Temporarily bolt up the pinion, cage and flange
assembly, less oil seal and retainer, and clamp the assembly
in a vise so as to hold the companion flange, Fig. 17. Pinion
end nut should then be drawn tight to the torque shown in
specifications. The applying of correct torque to the various
pinion end nuts, etc. usually calls for torque limits beyond the
capacity of the ordinary torque wrench. Where this is the
case, the chart listed below may be used as a guide for
obtaining the torque required. Fig. 20 illustrates the length of
the wrench handle (A) and the effort that must be applied at
(B) when tightening to secure the necessary torque.

The cage should be rotated while tightening the
pinion end nut in order to seat and align the bearings. The
rotation of the pinion bearings is important; otherwise, a false
condition of bearing load could exist. The bearing rollers
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must be seated against the face of the bearing cone as shown
in Fig. 21. After the pinion bearing load is established, good
practice would be to check the ends of the bearing rollers to
see whether they are in contact with the face of the bearing
cone. Use a feeler gauge ribbon. There must be no
clearance at the ends of the rollers.

Torque ; Effort on Wrench
A Wrxnch {Approx.)
Ft. Lbs. N-m - B

200 270 1 foot 30m 200 Ibs. 90kg
2 feet B1m 100 Ibs. 45 kg

250 340 1-1/2feet 46m 170 Ibs. 77 kg
2 feet B1m 126 1bs. 57 kg

300 410 1-1/2feet .46m 200 Ibs. 90 kg
2 feet b1m 150 Ibs. 68 kg

3 feet 92m 100 Ibs, 45 kg

350 475 2 feet H1m 175 Ibs. 80kg
2-1/2feet .76 m 140 ibs. 64 kg

3 fest 92m 118 Ibs. 54 kg

31/2feet 1.07m 100 1bs. 45 kg

450 605 2-1/2fget .76 m 180 Ibs. 82kg
3 feet 92m 150 lbs. 68 kg

3-1/2feet 1.07m 129 Ibs. 58 kg

4 feet 1.21m 113 Ibs. 51kg

500 |. 640 3 feet 92m 167 lbs. 76 kg
3-1/2feet 1.07m 144 Ibs. 65 kg

4 feet 1.21m 125 1bs. 57 kg

4-1/2feet 1.37m 112 Ibs. 50 kg

© 550 676 | 3-1/2feet 1.07m 158 Ibs. 71kg
4 feet 1.21m 137 lbs. 62 kg

4-1/2feet 1.37m 123 Ibs. 56 kg

5 feet 1.53m 110 Ibs. 49 kg

600 820 | A4feet 1.21m 150 Ibs. 68 kg
4-1/2feet 1.37m 134 Ibs. 61kg

5 feet 1.53m 120 Ibs. 55 kg

5-1/2fest 1.68m 110 Ibs. 49 kg

B
lt—. A -
L

, ¥
1 R

N

[~ socker HANDLE/

MT-8536

Fig. 20 Wrench Torque Chart and Diagram

CLEARANCE

ROLLER AGAINST
FACE OF CONE

£

INCORRECT

MT-8537

Fig. 21 Roller Bearing When Correct Adjustment is Obtained.
(The rollers of the bearing must bear against the face of the
cone as shown. Rotation of the bearing during adjustment is

necessary to obtain this condition.)

To measure the preload, wrap a strong cord or soft
wire about the pinion cage and attach end to the spring scale
as in Fig. 22. Read scale only while pinion cage is turning.
Compare this scale reading or pinion bearing preload with the
figure found in the rear axle specifications.

CORD OR SOFT WIRE

WRAPPED AROUND
. PINION CAGE

d mr-2571
Fig. 22 Measuring Pinion Bearing Preload

When preload reading does not agree with the
specifications, the bearing load may be increased by installing
a thinner spacer or decreased by using a thicker spacer.
Determine spacer thickness with a micrometer, Fig. 23, and
make a new selection accordingly. Closer adjustment can be
made by working spacer to the desired thickness using emery
cloth on a flat surface. Wash spacer clean of emery cuttings
before installing on pinion

MT-5222

Fig. 23 Measuring Spacer Thickness
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If the pinion radial or straddle bearing was removed
from the end of the pinion during the disassembly, the bearing
should be reinstalled at this time. Press the radial bearing
onto the end of pinion and stake with a blunt point punch, as
shown in Fig. 24, in six equidistant places. It is suggested
that for locating punch positions for staking, the end of the
pinion be painted with Prussian Blue and a circle be scribed
on end of pinion about 3.175 mm (1/8") in from the pinion
circumference. When staking the bearing, be careful to make
the depth of the indentations or stake points uniform.
Otherwise, the bearing might be damaged. Deep punch or
stake marks are not necessary. Apply the staking operation
at opposite sides of the pinion end until all stake points are
obtained.

NOTE

Smaller pinions having the straddle bearings
are staked in four places only. Where special
staking tools are available, they can be used;
otherwise, the use of a blunt or round-nose
punch is satisfactory.

e X

Fig. 24 Staking Pinion Straddle Bearing
ESTABLISH NOMINAL DIMENSION
The pinion setting gauge (SE-1065) is a precision
gauge designed for locating the pinion as it meshes with the
ring gear to the correct nominal dimension in the shortest
possible time. A step plate and bracket, which are a part of
the set, are used whenever hypoid type gears are to be
adjusted. Essentially the pinion setting gauge is a direct
reading depth micrometer mounted in an arbor. The span of
the micrometer is 50-75 mm (2" to 3"), but extensions are
provided with the kit to increase the reach. Two sleeves which
hold adapter discs slip over the ends of the arbor. Adapter
discs are held on the sleeves by knurled nuts. When installed
in the differential case, the pinion setting gauge enables the
mechanic to measure the distance from the face or finished
end of the installed pinion to the centerline of the ring gear or
cross shaft. The measurement which the mechanic reads
should agree with the nominal dimension, which can be found
in the axle specifications, or which in some instances is
stamped or etched on the pinion itself. Usually there is a plus

or minus correction also stamped on the pinion, Fig. 25, and
this also must be figured in with the nominal dimension.

PLUS OR MINUS CORRECTION

TO NOMINAL DIMENSION OF
: PINION (.—008")

s ; 3 el : MT-3538
Fig. 25 Location of Pinion Setting Markings
The procedure for establishing the correct nominal
dimension by means of the pinion setting gauge is as follows:

1. Install pinion, cage and bearing assembly in the
differential carrier.

2. Attach the step plate clamp assembly to the carrier
flange and locate step plate clamp screw over the
center of the pinion as shown in Fig. 26.

STEP PLATE
CLAMP SCREW

STEP PLATE
CLAMP ASM.

Fig. 26 Locating Step Plate Clamp

3. Install step plate under clamp screw and tighten
screw to hold the step plate securely in position as
shown in Fig. 27. The step plate is necessary in
order to project the face of the pinion to where it can
be measured by the gauge which is on the centerline
of the ring gear.

NOTE

Be sure

CTS-2095S-CHAPTER I-Page 11
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lugs on step plate straddle the bearing staking indentations on
end of pinion.

STEP PLATE|

7

Fig. 27 Instal

4. Mount assembled SE-1065 gauge in bearing bores of
carrier as shown in Fig. 28. Make certain that bearing bores
are clean and free of nicks and burrs. Adjust micrometer so it
is directly over end at a 90 degree angle to the step plate.
Take micrometer reading. Run the micrometer thimble down
to measure the distance between the center of the ring gear
and the step plate, or in the event of a spiral bevel type drive,
measure the distance to the face of the pinion itself. Make a
note of this measurement.

ADAPTER DISCS

! 3 Y
~u NOMINAL DIMENSION
" MEASURED HERE

MT-5225

Fig. 28 Assembled Gauge in Position

5. Locate pinion nominal dimension (cone center
specification) for the axle to be adjusted. On some
axles this dimension may be shown on the pinion.
Where this is not the case, it will be listed in the rear
axle specifications. Write down this specification.

6. Also locate on pinion the etched marking which
indicates a variation from zero cone center. If a
minus figure, subtract from specified cone center,
and if a plus figure, add to specified cone center.

NOTE

The plus or minus variation marked on the
pinion will not necessarily show small
variations such as -5, +3, or +7. On some
pinions the variation marking will range to
higher figures such as +56, +59 or perhaps
higher.

Results of calculation give the corrected cone center
or pinion nominal dimension to which the pinion must be set.

7. Comparison of corrected cone center (6) with the
actual or measured cone center (4) indicates amount
of change necessary for pinion position.

8. Remove gauge and install ring gear and differential
carrier in the differential housing.

9. Adjust backlash according to marking on ring gear.

To further clarify the use of the SE1065 pinion setting
gauge, the dimensions from the same type of axle as used in
the aforementioned disassembly will be used as an example
of the calculation involved.

Data:

Rear Axle Model-RA20

Rear Axle Code-14020
SE-1065-9 Adapter Disc-N (2)
Pinion Nominal Dimension-2.9839
Pinion Marked-(-5)

Procedure:

(@) Take micrometer reading with gauge.................... 2.6239
Add .400 for thickness of step plate .

Equals - Measured Nominal Dimension....................... 3.0239
(b) Record Pinion Nominal Dimension from Specifications or
stamped 0N PINION .....oooiiiiiiiieee s e 2.9839
Subtract the Pinion Correction

(=) ISR -.0050

Equals - Corrected Nominal Dimension or distance pinion

should measure from center of ring gear..................... 2.9789

(c) Subtract correct Nominal Dimension (b) from actual
measurement (a)
Equals - Amount pinion must be moved in................. 0.0450

CTS-2095S-CHAPTER I-Page 12
PRINTED IN UNITED STATES OF AMERICA




SET GEAR LASH

A special effort should be made to set the
backlash between pinion and ring gear to the same
amount as was originally built into them, 0.1-0.15 mm
(.004 to .006) on small gears or 0.15-0.2 mm (.006 to
.012) on larger gears. Generally the amount of backlash
is stamped or etched on the ring gear, Fig. 25. When
installing new gears, backlash is measured with a dial
indicator mounted on differential housing, as in Fig. 29.
To adjust the backlash, move the ring gear toward or
away from the pinion by means of the differential
bearing adjusting nuts.

Fig. 29 Using Dial Indicator to Set Correct
Backlash

o PINION TOO DEEP
WORN SECTION

OF RING GEAR IN RING GEAR
RING GEAR OVERLAP

CORRECT INCORRECT
MT1-8540

Fig. 30 Right and Wrong Adjustment of Ring Gear and
Pinion When Worn Gears Are Reinstalled

TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

When original gear and pinion sets are being
reinstalled, the wear pattern of the gear teeth must be
considered in the backlash adjustment. Gears that have
been in service for long periods form running contacts
which should not be greatly changed. If, in checking
backlash, the amount measured is in excess of the
amount shown on the ring gear, the lash may be
reduced only in the amount that will avoid overlap of the
worn tooth section, Fig. 30. A slight overlap at the worn
section will cause gear operation to be noisy and rough.

PRELOAD DIFFERENTIAL BEARINGS

After the ring gear has been adjusted for
position, another adjustment, the differential bearing
preload, is also accomplished by these same differential
bearing adjusting nuts. To set the preload, mount dial
indicator at side of ring gear, Fig. 31, and continue the

adjustment as follows:
Bin P .

BEARING ADJUSTER

T TE541
Fig. 31 Adjusting Differential Bearing Preload

=

With the side bearing cap capscrews loosened
to permit bearing movement, loosen adjusting
nuts only enough to notice end play on
indicators.

2. Tighten adjusting nuts only enough to obtain .
000" end play reading on indicator. NOTE:
While gear is held in .000" end play and before
loading bearings, check gear for runout by
revolving ring gear. If runout exceeds 0.2 mm
(.008"), remove differential and check for cause.

3. Tighten both adjusting nuts from . 000" end

play to preload the differential bearings.

Tightening nuts one notch each usually gives

bearings the correct preload.
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4. Tighten bearing cap capscrews or stud nuts to
specified torque.

5. Recheck gear lash to make certain that the lash
setting has not been changed during the
preloading operation.

6. Install adjusting nut locks.
CHECK GEAR TOOTH CONTACT

The following instructions cover the paint
impression method of checking tooth contact and are
especially for the benefit of those not equipped with an
SE-1065 pinion setting gauge. The instructions may
also be used as a check on the adjustment obtained with
the gauge. By this method the mechanic temporarily
bolts up the pinion and cage to the differential carrier
and coats the drive gear teeth with oiled red lead, as in
Fig. 32. When the pinion is rotated, the red lead is
squeezed away by the contact of the teeth, leaving bare
areas the exact size, shape, and location of the
contacts. If these contacts are not acceptable, shims
must be added to or taken from the shim pack located
between the pinion cage flange and differential carrier
housing. In this manner, a satisfactory adjustment is
accomplished. Bear in mind that the accuracy of the
adjustment obtained with the paint impression method is
dependent upon the skill and experience of the
mechanic. It may be necessary to make several trials at
the right selection of shims to obtain the correct tooth
contact.

| COAT WITH

RED LEAD

D e X urﬁe
Fig. 32 Painting Gear Teeth for Obtaining
Tooth Contact Impressions

Sharper tooth contact impressions may be
obtained by applying a small amount of resistance to the
gear with a flat steel bar and using a wrench to rotate
the pinion. When making adjustments, check the drive
side of the ring gear teeth. Coast side contact should be
automatically correct when drive side contact is correct.
As a rule, coating about twelve teeth is sufficient for
checking purposes.

4
=4

DRIVE COAST
PROPER TOOTH CONTACT

A
4

DRIVE COAST
TOO MUCH TOE BEARING

4
4

DRIVE COAST
TOO MUCH HEEL BEARING

\
4

DRIVE COAST
BEARING TOO LOW

A
4

DRIVE COAST
BEARING TOO HIGH

3
4

DRIVE COAST

CROSS BEARING o1 5010

Fig. 33 Location, Size and Shape of Correct Tooth
Contacts

With adjustments properly made, a correct tooth
contact similar to that shown in Fig. 33 will be secured.
The area of contact starts near the toe of the gear and
extends about 62-1/2 percent of the tooth length. This
adjustment results in a quiet running gear and pinion
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set, which, because the load is distributed over the teeth
within the proper area, will deliver all the long service
built into it.

When checking paint impressions on gear teeth
of an axle under heavy load, the impressions usually
spread out somewhat longer than the patterns obtained
from a bench test. This can be considered as normal.
Ring gears, when mounted, should show a bearing
toward the toe or small end of the tooth, but never at the
heel or large end. The reason is that it is practically
impossible to make gears and gear mounting so rigid
that no deflection will occur when full torque is applied.
This deflection causes the bearing to approach the heel
of the tooth. And when gears are adjusted so that the
bearing is toward the heel of the tooth, it results in a
concentration of load on the top corner of the heel, and
breakage will follow.

Loctite Plastic Gasket Material

On those axles which utilize Loctite Plastic
Gasket material in place of the more common gasket,
the plastic gasket material should be applied as follows:

1. Thoroughly clean the mating surface to remove
foreign matter.

2. Spread a thin, even coating on one surface. On
large or rough surface apply to both surfaces.

3. Assemble parts. Bolt mating parts together.

4. Loctite Plastic Gasket will dry in four to six
hours under normal temperatures. If it is not
possible to wait the four to six hours, apply
Locquic Primer Grade T, which will reduce
drying time required to approximately one hour.
This primer must be bought locally.
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TROUBLE SHOOTING

Quite often serious trouble in a rear axle can be
"headed off* and prevented if sufficient attention is
given to the various causes of trouble and the proper
remedy is applied. The following list gives most of the
common kinds of axle trouble and suggests a possible
cause to be corrected.

It should be noted that noises from other units of
the truck, such as propeller shafts, universal joints, tires,
and even transmissions, are often incorrectly diagnosed
as rear axle noise. This possibility should not be
disregarded when trouble shooting.

PROBLEM

CAUSE

Constant Noise

NN E

Lubricant not to specified level.

Incorrect kind and weight of lubricant.

Wheel bearings out of adjustment or defective.

Drive gear and pinion not in adjustment for correct tooth contact.
Teeth of drive gear and pinion chipped or worn.

Too much or too little pinion-to-gear backlash.

Loose or worn pinion bearings.

Loose or worn side bearings.

Intermittent Noise 1.

n

Ring gear does not run true.

a. Uneven pressures on drive gear rivets.
b. Warped drive gear.

Loose or broken differential bearings.

Noisy on Turns Only

uokwdPE

Differential pinion gears tight on cross or pinion shaft.
Side gears tight in differential case.

Differential pinion or side gears defective.

Thrust washers worn or damaged.

Excessive backlash between side gears and pinions.

Lubricant Leaks

=

Loss through axle shafts.

a. Lubricant above specified level.

b. Incorrect kind and weight of lubricant.

c. Restricted axle housing breather valve.

d. Worn or incorrectly installed axle shaft oil seal.

Loss at pinion shaft.

a. Lubricant above specified level.

b. Incorrect kind and weight of lubricant.

c. Restricted axle housing breather valve.

d. Pinion oil-seal worn or incorrectly installed.

e. Lubricant return passage in differential carrier housing restricted.
f. Universal joint companion flange loose on pinion shaft.

Rear Wheels Do Not Drive (Propeller Shaft 1.

Rotating)

wmn

Broken axle shaft.
a. Loose wheelbearings.
b. Axle shaft too short.
c. Loose flange studs or nuts.
d. Bent housing.
Drive gear teeth stripped.
Side gear or differential pinion broken.
Differential pinion shaft or cross broken.

CTS-2095S - Chapter | - Page 16

PRINTED IN UNITED STATES OF AMERICA



TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

REAR AXLE SPECIFICATIONS

I.H. MODEL RA-15 RA-20 RA-25 R-30 RA-29
RA-39
I.H. CODE 14015 14020 14025 14030 14029
14039
PINION
Nominal Dimension (in.) 2.9830 2.9830 3.2530 3.2530 3.4725
(mm) 75.79 75.79 82.63 82.63 88.20
SE-1065-9 Disc N(2) N(2) D (2) D(2) D(2)
Cage Rotating Torque
Pounds Pull 3-8 3-8 3-8 3-8 3-8
(Kg) 1.4-3.6 1.4-3.6 1.4-3.6 1.4-3.6 1.4-3.6
DIFFERENTIAL
Bearing Preload 1 Notch 1 Notch 1 Notch 1 Notch 1 Notch
Ea. Side Ea. Side Ea. Side Ea. Side Ea. Side
HOUSING
Lub. Capacity (Pints U.S.) 6-1/2 6-1/2 6-1/2 6-1/2 23
(Liters) 3.1 3.1 4.5 8.4 11
SERIAL NO. LOCATION On Bolt On Bolt On Bolt On Bolt On Bolt
Circle of Circle of Circle of Circle of Circle of
Diff. Diff. Diff. Diff. Diff.
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REAR AXLE TORQUE CHART
RA-15 RA-20 RA-25 RA-30 RA-29, RA-39

IH MODEL Ft. Lbs. N-m | Ft. Lbs. N-m | Ft. Lbs. N-m | Ft. Lbs. N-m | Ft. Lbs. N-m
Pinion End Nut 7/8-16 7/8-16 1-1/8-18 1-1/8-18 1-1/8-18

250% 340 250% 340 325% 440 325% 440 325% 440
Pinion Cage to Carrier 3/8-16 3/8-16 9/16-12 9/16-12 9/16-12

30-40 41-54 30-40 41-54 [100-120 135-162|100-120 135-162{100-120 I35-162
Carrier to Housing 1/2-20 1/2-20 7/16-20 7/16-20 1/2-20

80-90 108-122| 80-90 108-122| 50-70 68-95 | 50-70  68-95| 80-90 108-122
Differential Case 3/8-24 3/8-24 1/2-20 1/2-20 1/2-20

40-50 54-68 | 40-50 54-68 | 80-90 108-122 | 80-90 108-122) 80-90 108-122
Bearing Cap to Carrier 1/2-20 1/2-20 9/16-18 9/16-18 9/16-18

80-90 108-122 | 80-90 108-122 [150-160 200-220{150-160 200-220{150~160 200-220
Drive Flange to Wheel Hub | 1/2-20 1/2-20 5/8-11 5/8-11 5/8-11

80-90 108-122 | 80-90 108-122(150-160 200-220/150-160 200-220{150-160 200-220

*Minimum pinion end nut torque with cross type (+) cotter pin holes. Continue to tighten until cotter pin can be inserted.
Do not back off pinion end nut to insert cotter pin.

All bolt threads are to be coated with Loctite I.H. No. 576018-C1 before torque is applied.
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CENTER CAM
SMNAP RING

2iDE MEMBER

/

3 Wi
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==

DRIVEM CLUTCH MEMBER

'SPIDER  CENTER CAM  SPRING RETAINER

SPRING

MT-2846

Fig. 34 Internal Spring Design differential Locking Unit (Exploded View)

DESCRIPTION

The NoSPIN differential (Figs. 34 and 35)
provides equal amounts of drive line torque to each rear
driving wheel and also permits differential action for
turning corners.

This differential also provides greater operating
flexibility than a conventional differential, because the
locking type differential overcomes wheel spinning when
required to operate in mud, sand, snow and on ice or
wet roads. The unitis installed in the differential case in
place of the conventional gears, pinion and spider. The
action of the unit is the same for both drive and coast
loads and forward and reverse driving.

CONSTRUCTION
Two types of NoSPIN differentials have been

used on IH vehicles; they are (a) Internal Spring Design,
[Fig._34, and (b) External Spring Design, Fig. 35.

SPRING RETAIMER CENTER CAmM

\ SMNAF RING

SPIER  CENTER CAM
+

The difference in the two units is explained in
the text; however, the disassembly will cover the
internal design locking unit.

The differential locking unit consists of several
parts, all assembled around the spider.

Spider and Center Cam Assembly

This assembly consists of the spider, center
cam and spider snap ring. The spider has four trunnions
projecting radially from a center ring on each side of
which are located fixed driving clutch teeth. These teeth
vary in number, depending on the size and model of
differential. The internal diameter of the spider is
uniform. Into it is mounted the center cam. This cam is
held in position with a centrally mounted snap ring,
which permits the center cam to be rotated within the
spider but prevents lateral movement. The center cam
is symmetric, having the same number of cam lifts on
each side as there are clutch teeth on the spider. These
lifts or "cams" have uniform contours with rounded
surfaces that provide anti-friction ramps for disengaging
the driven clutch members.

DRIVEN CLUTCH

SIDE GEAR

Fig. 35. External Spring Design Differential Locking Unit (Exploded View)

CTS-2095S - Chapter 1l - Page 2

PRINTED IN UNITED STATES OF AMERICA



TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

Driven Clutch Members

Two identical driven clutch members are
located on either side of the spider and center cam
assembly. Each has a set of clutch teeth to match the
clutch teeth on the spider through which driving torque is
transmitted. Radially inward from the driven clutch
teeth on models using internal spring are cams which
mesh with the cams of the center cam member. These
cams have been eliminated on the models using the
external spring. The internal diameter of each driven
clutch member has splines which engage the external
splines of the splined side members.

MT-2847
Fig. 36 Typical Installation of NOSPIN Unit
(Cross Sectional View)

Spring Retainers and Springs
Models with Internal Springs:

Spring retainers are inserted into the outer ends
of driven clutch member. The bowl side of these
retainers is mounted first through the outer side of the
driven clutch members. The flanged portion of the
spring retainers pass through the internal splines to rest
on the mating flanges of the driven clutch members.
The springs are mounted in spring retainers after
assembly and thrust against their inner cupped ends.

Models with External Springs:

Spring retainers fit over the side gear, passing
through external splines to seat against the shoulder on
the side gear. Springs fit between the driven clutch and
outer flanged surface of the spring retainer. Splined
Members These two splined side members are splined
internally to receive the truck axle shafts. The inner
hubs of the splined side members are inserted in the
outer ends of the springs. The external splines of the
splined side rembers engage the internal splines of
driven clutch members on each side of the completed
assembly.

OPERATION
Straight Forward Driving

When a vehicle is being driven in a straight
forward direction, the clutch teeth on both sides of the
spider assembly are fully engaged with the clutch teeth
on each driven clutch member. Likewise, the fixed
cams of the driven clutch members are fully meshed
with the cam surfaces of the floating center cam ring
mounted on the inside diameter of the spider, as
described previously.

Engagement of the driving and driven clutch
teeth is assured by the pressure of the two springs which
force the driven clutch members inwardly against the
spider and also by the positive locking action developed
by the mating undercuts on the driving faces of the
clutch teeth,

In this condition, both clutches remain fully
engaged so that the assembly operates as a solid unit
and each rear wheel is driven forward at ring gear
speed.
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Driven Clutch Member }Spider  Driven Clutch
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Travel at Driven Clutch
Same Speed Teeth

MT-2840

Fig. 37 Straight Forward Driving
Straight Rearward Driving

When driving a vehicle in a straight rearward
direction, both driven clutch members are held in full
engagement with the spider and center cam as
described for straight forward driving. However, in this
case, the spider rotates in the reverse direction and
shifts the driving force to the opposite set of driving
faces on the mating clutch teeth. Again we have the
assembly operating as a unit with each wheel being
forced to rotate at ring gear speed.

Right-Hand Turn Forward Direction
When making a turn, differential action is

required in order to permit the outside wheel to travel a
greater distance, and faster, than the inside wheel.

Driven Clutch Member }Spider  Driven Clutch

Member
Side M<1ber\

Side Member

‘Both Driven e

" Clutch

Members / 1 -

and Spider Tee?h Drive
Travel at Driven Clutch
Same Speed Teeth

MT-2840

Fig. 38. Right-Hand Turn--Forward Direction

A conventional bevel gear type differential
permits the outside wheel to turn faster than

ring gear speed while the inside wheel turns slower than
ring gear speed. The NoSPIN differential allows either
wheel to turn faster than the ring gear speed but does
not permit either wheel to turn slower than the ring gear
speed when power is applied.

When negotiating a right-hand turn in a forward
direction, the right-hand driven clutch member remains
fully engaged with the spider clutch teeth and the
corresponding cams, Fig. 38.

The driving clutch teeth of the spider transmit
the driving force to the driven clutch member, which in
turn drives the right-hand (inside) wheel constantly at
right gear speed, thus propelling the vehicle. The left-
hand (outside) wheel covers a greater arc than the right-
hand (inside) wheel and driven by the traction of the
road, must turn faster than ring gear speed. Likewise,
the left-hand driven clutch member must turn faster than
the spider. In other words, it permits differences in
wheel speeds or differential action. Fig. 39 illustrates
how this is accomplished.

Driven Clutch = -
Member Becomes Splder

Disengagedand Travels g | Driven Clutch Member

Faster Than Splder and

Splder g Driven Clutch
Center Cam

~ Member TE

-"'-..'r- Member Teeth
V¥~ Driven by Spider

- Center Cams

- Serve as Ramps
To Eevate the B

" Driven Clutch Members 4
Through Contact with their Fixed Cams

A B M Member Travel

Y —at Same Speed
4 i1 | Driven Cluich
Fia

MT-2842

Fig. 39. Forward Right-Hand Turn (Cross
Sectional View)

The right-hand row of cams on the center cam
member are meshed securely with the cams on the
right-hand driven clutch member. With the center cam
thus locked in this position so that it cannot rotate with
respect to the spider, its cams on the left-hand side
serve as ramps upon which the mating cams on the
lefthand driven clutch member can rise, enabling that
driven clutch member to disengage from the spider.

The ramps on the center cam are high enough to permit
the clutch teeth on the driven clutch member to clear the
teeth on the spider and when the crest of the ramp is
passed, the teeth of the driven clutch member are
forced back by spring pressure into full engagement with
the clutch teeth of the spider.
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This engagement and disengagement or
indexing operation continues throughout the turn with a
rapidity that is in direct relation to the speed of the
overrunning wheel.

As the vehicle completes the turn and is again
driven in a straight forward direction, differential action
no longer being required, both driven clutch members
become fully engaged with the clutch teeth of the spider;
then the operation, as described in "Straight Forward
Driving, " is resumed.

Forward Right-Hand Turn Braking Condition

In this situation, the vehicle is moving forward,
but the direction of torque of the ring gear is reversed,
because the vehicle is being slowed down by braking
action. This reversal of torque is produced by the action
of road traction driving the wheels against the torque of
the engine. In this condition, when a righthand turn is
negotiated, the left-hand (outside) wheels rotate at ring
gear speed, since the left-hand driven clutch member
remains fully engaged while the right-hand (inside)
wheels rotate slower than ring gear speed.

The symmetrical design of the differential
makes it possible to function in the manner described
above, which is, in effect, directly opposite to that
described as "RightHand Turn--Forward Direction."

It should be noted that if a turn is negotiated in
such a manner that power is first applied and then
braking action is encountered before the turn is
completed, the differential is designed to function
without interruption and will automatically take care of
such reversal of torque.

Laft Hand Turn -
Driven Clach \“ '
Member

Spider  Driven Cluich Member
Elevated by Cams
Disengages from

Spider Clutch Testh and
Travels al Faster Speed
~Splined Side

= Member

Splined Side
Member ~.._ -

Driven Cluich”
Mamber and
Spider Remain
Locked and Travel
at Same Speed

Spider Clutch Tasth =
Drive Driven Clutch Member

MT-2843

Fig. 40 Left-Hand Turn--Forward Direction
Left-Hand Turn Forward Direction

In making a left-hand turn with the vehicle driven in a
forward direction, the left-hand

wheel is on the inside of the turn and the power is
applied to it so that it must rotate at ring gear speed.
The right-hand wheel travels through the greater arc,
being on the outside of the turn. Its driven clutch
member becomes disengaged from the spider clutch
teeth, permitting it to be rotated by ground traction faster
than the ring gear, Figs. 40 and 41.

The operation of the driven clutch member on
the right side of the assembly in the foregoing instance
is illustrated above.

Driven Cluich
Spider Member Becomes
. B Disengaged and
e g{;:: Travels F_asTsr
) ‘:.Nﬂn'lber : Than Splder
Spider and Center Cam
. Driven Clutch Member
Member Travel’
al Same Speed * Center Cams
: . J Serve as Ramps
Driven Clutch J 1o Elevale the
Member Teeth Driven Clutch
Driven by Spider - Member Through
Cluich Te);dhp Contact with _
! % Its Fixed Cams

MI-2844

Fig. 41 Forward Left-Hand Turn (Cross Sectional View)
Driven Clutch Member )
Hlevated by Coms Dis.  Pder
engage from Spider %
Clutch Teeth and Travel 5%
al Faster Speed

Briven Cluich
member and
Spider
Remain
Locked
and Travel
at Same
¥ Spider - Speed
j Clutch ’
y Teeth Drive

Driven Clutch

Member Mrz8es

Fig. 42 Right-Hand Turn--Rearward Direction

Driven k
Clutch Member ~

Rightand Left-Hand Turns Rearward Direction

The operation of the NoSPIN differential when required
to make turns while traveling in a rearward direction is
identical to that when making turns in a forward
direction. When moving rearward in a turn under power,
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the inside wheel is driven at ring gear speed while the
outside wheel is driven by the ground faster than ring
gear speed. When the rearward turn is nearing
completion and the vehicle is slowing down because of
application of the brakes, the outside wheel is driven by
the ground at ring gear speed, as its driven clutch
member is fully engaged and acts to "brake" against the
engine torque. The inside wheel is driven by the ground
through the smaller arc of travel, and since its driven
clutch member is disengaged, it will rotate slower than
ring gear speed.

shows the operation of the differential
when a right-hand turn in a rearward direction is being
negotiated.

DIFFERENTIAL REMOVAL

The procedure for removing the differential is
the same as used for a conventional differential.
IMPORTANT PRECAUTION: Before disassembling the
differential case, insert a bolt through the center of the
NoSPIN unit (axle shaft openings) with a flat washer on
each end against the side members[Fig. 43]

Thread a nut on the bolt against the flat washer
finger tight. This will prevent possible injury caused by
the unit flying apart due to the spring pressure within
itself during disassembly of the differential case.

ASSEMBLY RETAINING BOLT  Jit

ey

 FLAT WASHER

Fig. 43 Inserting Assembly Retaining Bolt
DISASSEMBLY

Remove the bolts from the differential case and
lift out the NoSPIN unit. Mount unit in a small press,

Apply enough pressure on the head of the bolt
to release the spring pressure against the nut. Remove
the nut and flat washer by reaching

underneath the press. Slowly release the press and
allow the unit to disassemble itself until the spring
pressure is fully released.

Remove unit from press.

 FLAT WASHER . BOLT HEAD

1 SIDE MEMBER

- SPRING -

; SPLINES MUST
DRIVEN INDEX

CLUTCH |

| SPIDER :

Fig. 44 Release of Spring Pressure

Remove side members, springs, spring
retainers and driven clutch members. The center cam
may be removed from the spider by expanding the snap
ring with small screwdrivers or wedges.

NOTE: Be careful when removing and
reinstalling center cam snap ring to avoid possible
injury.

CLEANING, INSPECTION AND REPAIR

Wash all parts thoroughly with a cleaning
solvent. Inspect all mating surfaces and teeth for
possible wear or damage. Replace all worn or damaged
parts before reassembly.
REASSEMBLY

Reassembly is essentially the reverse of
disassembly. Lubricate all parts with SAE-30 oil during
reassembly. Place side member upright and install
spring on same. Place spring retainer on spring with
flange end toward side member. Install driven clutch
member on spring retainer. Place spider on driven
clutch member, indexing teeth of same. Install other
driven clutch member, spring retainer, spring and side
member on spider.

Insert a bolt through the center of the NoSPIN
unit with a flat washer against side
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member. Mount unit in press as shown in
Compress springs by pressing on head of bolt and index
splines of side members with those of driven clutch
members. NOTE: Keep entire unit aligned in press to
prevent it from kicking out while springs are being
compressed. Compress unit until side member splines
are completely indexed and flush with driven clutch
member. Install flat washer on bolt against side
member and thread nut on bolt, finger tight, so that it
has the appearance of Fig. 43 when removed from the
press.

Remove unit from press.

Place unit in differential case and install
differential case bolts.

Reassembly from this point is the same as for a
conventional differential.

IMPORTANT PRECAUTION

If a truck is equipped with a NoSPIN differential,
power will be transmitted to the opposite rear wheel or
axle if one of the rear wheels or axles slips. Both rear
wheels or both rear axles must be raised free of ground
if it is necessary to operate one rear wheel with truck
stationary; otherwise, the wheel or axle that is not raised
will pull truck off its support.

LUBRICATION
The NoSPIN unit is lubricated with the same
lube used in conventional differentials. Fill differential

carrier through filler hole until oil is level with hole.

For type of Lubricant, refer to Lubrication, CTS-2412.
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Fig. 1. Comfort Control Heating and Air Conditioning System

DESCRIPTION

The Comfort Control, blend air type heater or
combination heater and air conditioner is used in the S-
Series medium and medium heavy vehicles.

In the combination system, both the heater core
and the air conditioning evaporator are housed in the
same unit and utilize the same air ducts, blower and
controls. The functions of each system, however, are
separate and different.  This combination system
features compactness, convenience, good air
distribution and service accessibility. All components
are readily accessible for service resulting in care of
maintenance and low service costs.

The heater and air conditioning systems have
common distribution ducts with an independently
controlled ventilation system. Through control
arrangement and common ducting of treated air, the
vehicle operator can select any degree of cab interior air
temperature in a wide range of cab heating, defrosting,
cooling (air conditioning), dehumidification and
ventilation modes.

All of the air treated by the heater and air
conditioning system comes into the unit through the air
intake box. The air intake box has three gravity closed
recirculation doors as well as fresh air supply
connections to the fresh air chamber which is connected
to the fresh air scoop.

From the air intake box, the air goes to the
blower and is "pushed" through the evaporator and
heater cores. In vehicles with A/C, a replaceable filter is
placed ahead of the evaporator to prevent plugging of
evaporator with lint or dirt. Once the air goes through
the filter and evaporator it can either go through the
heater core or bypass the core through the opened
blend door. (Hence the term "blend air".) Temperature
control is achieved through the blend door and water
valve working in combination. Both the water and the
air that goes through the heater core is controlled,
resulting in a nearly linear temperature response and
therefore the best possible cab comfort condition. Once
the air leaves the unit, it has been filtered and either
cooled, dehumidified or heated depending on operator
need.

From the heater/evaporator unit, air enters the
duct system where it can be sent to the defroster
chamber, various register outlets or the floor heat
dumps.

HEATER AND AIR CONDITIONING SYSTEM
COMPONENTS

The heater portion of the system employs basic
components of any automotive hot water heating
system. These include:

1. Heater Core.
2. Hot Water Flow Control Valve.
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Air Blower. * : : INA '
Heater Hoses.
Hot Water Control Cable.
Air Ducts* and Defroster Ducts.
Intake Air Box. *

* Common with air conditioning system, where
equipped.

Nookw

Major components of the air conditioning

system are:

1. Compressor and Clutch Assemblies.

2. Condenser.

Filter-Dehydrator (with Sight Glass).

Evaporator Core.
Air Filter.

Expansion Valve.
Thermostatic Temperature Control Switch.

Low Pressure Switch.
10. Egglrlljeri\lj:nsag\rﬁig\\llezilr\ll? Switch. Fig. 2 Combination (Blend Air) Unit
11. Shutter Override Solenoid Valve. L . .

12. Air Blower. ** Combination (Blend Air) Unit
ﬁ CR:gLr;?;rgr;tbll-é?e’i. The combination heater-air conditioner unit is
15. Air Ducts. ** mounted on the dash panel at the right side of the cab.

16. Intake Air Box. **

Ci

CENOO AW

** Common with heater system.

e
on Unit

Fig. 3 Components of Combinati
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Relative positions of heater core, evaporator core,
blower fan and motor and other components located in the
combination unit are shown in Hig._3. | These components are
described in detail later in this .section.

Control Panel Assembly

Major functions of the heater and air conditioning
systems are controlled from the control panel assembly
[4). The control panel has three levers (two levers on vehicles
with heater only) and a blower switch.

DRIVER HEAT DUMP CONTROL

PASIENOER
\‘_mrmcﬂmot.
OFF ) NG coLD
w (e —
] OFF HTR: HOT
L4 DEF AIR OQUTLET CAB
OFF -
120982

Fig. 4 Control Assembly
The top (A/C) lever operates the air conditioning
thermostatic control switch to regulate cab cooling (air
conditioning). The center lever (HTR) operates the hot water
flow control valve and the blend door to regulate cab heating.
The lower (AIR CONTROL) lever divides air flow between
DEFROST and CAB AIR outlets.

Separate controls (not in control panel) are provided
for operating the fresh air ventilation system and the driver
and passenger floor heat dumps.

The three speed blower switch has five terminals.
Feed current from a 20 amp fuse enters the switch through
terminal "B". Whenever switch lever is moved from the "OFF"
position, current is provided through the terminal "A/C" to the
thermostat control switch. Terminals "L", "M" and "H" refer to
low, medium and high speeds and are energized when the
switch lever is moved to their corresponding positions. On
vehicles with heater only, the "L", "M" and "H" terminals are
wired to the resistor terminals "4", "3" and "1" respectively.
On vehicles with air conditioning, the "H" terminal is wired to
terminal "4" of the high speed relay. (See wiring circuit
diagrams, Figs. 16 and 17.)

The ventilation system is controlled by rotating the
"VENT" knob located just to the left of the center instrument
panel air outlets. The driver floor heat dump is cable operated
from a push-pull control located at the upper left hand corner
of the instrument panel. The passenger floor heat dump is
operated by a hand lever located under the instrument panel.

Heater Core

The heater core (Fig. _ 3) is mounted in the
combination unit housing. The core is of honeycomb
construction. Engine coolant is circulated through the core
water passages and heat from the coolant is dissipated to air
circulated through the core fins.

Hot Water Flow Control Valve

The hot water flow control valve regulates the flow of
hot engine coolant through the heater core. The control valve
operates in conjunction with the blend door (Eig._3).

This arrangement is controlled through cable
connected to the second (HTR) lever on the control panel
assembly. In the "OFF" position, no coolant is allowed to flow
through the heater core and the blend door is in the full open
position, bypassing air around the heater core. As the lever
moves toward the maximum heat position, the flow of coolant
through the core is increased and the air bypassing the core is
reduced until at maximum lever travel (HOT) all air flows
through the core.

Blower
The blower fan [Eig._b) provides air circulation

through the heater and evaporator cores and delivers the
treated air to the cab interior.

Fig. 5 Air Blower and Resistor
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Vehicles with air conditioning have a powerful
permanent magnet type blower motor which utilizes a vent
tube for efficient motor cooling. On vehicles with heater only,
a smaller permanent magnet type motor is used.

A resistor assembly is used in the blower motor
circuit to provide three speed settings, "LOW", "MEDIUM" and
"HIGH". The resistors are located in the blower air stream to
prevent overheating.

On vehicles with air conditioning, a high speed relay
is used to accommodate the high current demand of the
larger blower motor. This avoids a high current flow through
the switch during high speed operation. When the blower is
operated on "LOW" or "MEDIUM" speed, current flows from
terminal "2" of the resistor assembly to terminal 12" of the
relay and out through terminal "1" of the relay to the motor.
When the switch is turned to "HIGH", relay terminal "4" is
energized, allowing current to flow from a 30 amp fuse to
terminal "3" of the relay and out through terminal "1" to the
motor. (See wiring circuit diagram, [Fig._171)

Refrigerant Compressor

The compressdr_(Fig]l 6) is a two-cylinder recipro-
cating type unit. It is mounted on the engine and belt driven
through an electromagnetic clutch mounted on the
compressor crankshaft. The compressor compresses and
superheats refrigerant gas received from the evaporator and
propels the refrigerant through the system.

Fig. 6 Refrigerant Compressor

Magnetic Clutch

The electro-magnetic clutch (Ffig._ 7) is used to
couple and uncouple the compressor from the V-belt drive. It
cycles the compressor "ON" or "OFF" in response to signals
from the thermostatic temperature control switch. When
thermostatic switch demands cooling, the clutch is engaged
setting the compressor in motion. When cab interior
temperature satisfies thermostatic switch, the clutch field coil
is de-energized releasing clutch plate from pulley, ceasing
compressor operation. Use of a cycling clutch system
reduces engine load, maximizes compressor life and
enhances fuel economy.

I

BREFRIGERANT
COMPRESSOR

Fig. 8 Refrigerant Condenser
Condenser

The refrigerant condenser is mounted at the
front of the vehicle between engine cooling system radiator
and grille. As refrigerant passes through the condenser, heat
that was picked up in the evaporator and during compression
is given up to the cooler air flowing through the condenser
fins. Refrigerant condenses from a high pressure gas to a
high pressure liquid.
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Fig. 9 Filter Dehydrator

Filter-Dehydrator

The filter-dehydrator (Fig. 9} receives the high
pressure liquid refrigerant from the condenser and removes
any foreign material or moisture which may have entered the
system. This unit also serves as a reservoir to store liquid
refrigerant until it is needed by the evaporator.

The filter-dehydrator unit incorporates a pressure
relief valve which discharges refrigerant into the atmosphere if
pressure exceeds 3100 kPa (450 psi). The valve reseals itself
automatically when pressure drops below 2750 kPa (400 psi)
and does not expel the entire refrigerant charge.

A sight glass used to determine need for adding
refrigerant is located at the top of the filter-dehydrator.

Expansion Valve

The expansion valve (Eig._10) is located between the
filter-dehydrator and the evaporator and regulates the flow of
refrigerant entering the evaporator.

Leaving the expansion valve, the refrigerant starts to
evaporate and expand entering the evaporator as a low
pressure liquid-gas mixture.

Attached to the top of the expansion valve is a
capillary tube with a feeler bulb which is clamped to the outlet
(suction) pipe of the evaporator. The sealed bulb and tube
are filled with gas which expands and contracts according to
temperature surrounding the bulb. The feeler bulb senses
temperature of refrigerant leaving the evaporator. A second
capillary tube is attached under the valve diaphragm and is
connected to the evaporator outlet (suction) pipe. This is an
equalizer line which senses suction pressure. Together, they
regulate the amount of refrigerant entering the evaporator.

e, F L wnacess
Fig. 11 Evaporator Core
Evaporator

The evaporator core (Eig.___11), mounted in the
combination heater-evaporator-blower unit,
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is of fin-tube construction. Refrigerant entering the evaporator
through the expansion valve vaporizes and absorbs heat from
the walls of the evaporator tubes and fins which, in turn, draw
heat from the air forced through the evaporator by the blower.
This absorbing of heat by the refrigerant results in a flow of
cool air from the system. Moisture from the air condensing on
the evaporator is drained to the exterior of the vehicle via a
drain tube.

Air Filter

On vehicles equipped with air conditioning, a
replaceable air filter is located between the blower and the
evaporator to keep the evaporator fins clean to assure
efficient heat transfer.

Fig. 12 Thermostatic Temperature Control Switch

Thermostatic Temperature Control Switch

The thermostatic temperature control switch
is located in the bottom of the combination unit. This
switch performs these functions:

1. Turns air conditioning system "ON" and "OFF".

2. Engages and disengages magnetic clutch to start
and stop operation of the refrigerant compressor as
needed to maintain desired cab cooling.

3. Overrides the engine's radiator shutter control to
open the shutters whenever air conditioning system
is turned on.

4. Supplies current to the engine fan drive override
switch (where equipped).

The thermostatic switch is controlled through a cable
connected to the top (A/C) lever of the control panel
assembly. With the control lever in the "OFF" position, the
magnetic clutch will not engage (air conditioning system will
not operate).

As the lever moves from the "OFF" position, two sets
of contacts close. The smaller set of contacts, which remain
closed through all remaining lever travel, connect feed
terminal "2" to terminal "3" supplying current to the shutter
override solenoid valve and the fan drive override switch
(where equipped). (See wiring circuit diagram, [Fig._171) The
larger set of contacts connect feed terminal "2" to terminal "1"
to supply current, via terminals "1" and "2" of the low pressure
switch relay, to engage the magnetic clutch. (See[Eig._171)
Compressor cycling (engaging and disengaging the magnetic
clutch) is accomplished by making and breaking the larger set
of contacts.

Cycling temperature setting is determined by position
of the air conditioning control (A/C) lever. Moving the lever to
the right decreases the control temperature with maximum
cooling obtained when lever is in "COLD" position.

Making and breaking of the larger set of contacts (to
engage and disengage the magnetic clutch) is controlled by a
bellows connected to a capillary tube filled with refrigerant.

The other end of the capillary tube is located in
evaporator core where it senses evaporator fin temperature.

When the fin temperature in the evaporator is higher
than the control temperature setting, the refrigerant in the
capillary tube expands moving the bellows, overcoming spring
pressure and closes the contacts to engage the clutch
(operate the compressor). When temperature of the air flow
is decreased sufficiently the refrigerant in the capillary tube
contracts allowing spring pressure to open the contacts and
disengage the clutch.

This compressor on-compressor off cycle repeats as
often as necessary to maintain the desired cab temperature.

Low Pressure Switch

A low pressure switch (Fig._13), located in the
evaporator outlet tube, is used to protect the refrigerant
compressor from damage in the event of refrigerant loss or if
ambient temperature is too low to provide sufficient
evaporation of refrigerant.
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Insufficient evaporation could result in "slugging” -
drawing of liquid refrigerant into the compressor. Also an
insufficient flow of refrigerant does not provide adequate
compressor lubrication.

If evaporator outlet pressure drops to approximately
34 kPa (5 psi) the low pressure switch closes, throwing the
low pressure switch relay, to break the feed circuit to the
magnetic clutch and disengage the clutch. (See wiring circuit
diagram,[Fig. 17])

Fig. 13 Low Pressure Switch

Fan Drive Override Switch

Vehicles equipped with an engine cooling fan clutch
have a fan drive override switch located in the refrigerant
compressor discharge service port.

If compressor discharge pressure exceeds
approximately 2070 kPa (300 psi), this switch engages the
engine fan drive clutch to provide maximum air flow through
the condenser.

The fan drive override switch is similar in appearance
to the low pressure switch illustrated in

Solenoid Control Valves

Two identical solenoid operated control valves
[14) may be used in conjunction with the air conditioning
system to assure that there is sufficient air flowing through the
condenser to prevent excessive refrigerant compressor head
(discharge) pressure.

The shutter control valve, activated by the
thermostatic temperature control switch, opens the radiator
shutter and keeps it open (overriding the engine's shutter
control) while the air conditioning system is "ON".

ey R 7
Fig. 14 Solenoid Valve

On engines equipped with an engine cooling fan
clutch, the fan drive solenoid valve, responding to activation
by the fan drive override switch, engages the fan clutch
whenever compressor discharge pressure becomes
excessive.

Refrigerant Hoses

Hoses and tubing are used to carry the refrigerant
from the compressor to the various components of the air
conditioning system and back to the compressor. The hoses
[Eig._18) must withstand certain temperatures and pressures.
Therefore it is very important that only hoses of the correct
sizes and types be used in the air conditioning system.

REFRIGERANT 4
HOSES Mr-8127

Fig. 15 Refrigerant Hoses

Refrigerant

The refrigerant is the substance which absorbs and
removes the heat from the cab. It must be a substance that
can be easily converted from a liquid to a vapor and back to a
liquid at reasonable temperatures. In other words, it must
vaporize at normal ambient temperatures so that it can
absorb the heat while passing through the evaporator.

The type of refrigerant used in IH air conditioning
systems is R-12.
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Wiring Circuit Diagrams

Heater and air conditioning system wiring circuit

diagrams are illustrated in Figs. 16 and 17.

Key

AA
AB
AC
AD
AE

For complete vehicle wiring circuit diagrams, refer to
ELECTRICAL, Section CTS-2719 of the Truck Service

Manual.

COMPONENT IDENTIFICATION CODE
(For Figures 16 and 17)

Component

Heater and A/C Connector
A/C Relays
Blower Motor

Thermostatic Temperature Control Switch

Blower Switch

START Sl @
“BAT" TERM

Component

Bulkhead Connector

Fuse Block

Instrument Panel Connector
Key Switch

Feed Stud

MOTOR MTG
SCREwW

——75€-14

75F-14

i

IS @ 00

G’J l—-———\ TR _A/C
c 3 HE
T2 0
(o] V]
%’_‘3@3 e

MT-20768

TM 5-4210-230-14&P-1

CIRCUIT IDENTIFICATION
CIR 1I GROUND
CIR 15 KEY
CIR 75 HEATER
CIR 80 ACCESSORY FEED
CIR 14 MAIN FEED

Fig. 16 Heater Wiring Diagram
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START SOL 15-10 - EB— 15-10
COMPRESSOR AT TERM 14-8 752 @ ®
L 8Kk >——L @
WENO:l_\‘\'* AV77-16
6L7IN DT23-16
N-SERIE r—0723-16-~
]

FAN CLUTCH  Sw

3]
T
3

[ ]

80-12
e

TR_A/C

3
> . '
;!; W/ENG 5 0 l
3406
N.O. Bv-92 W 3T MOTOR MT
‘—-@»ISGNJ v > 0 T SCREW
3 > / g DAD o 13 RESISTOR
en ] 816 o
N-SERIES d @
77
NN 1
g ¢ i 3T ;
i X% [z ] 1Mt 1) 7 ('\
e & -] o B ry >
L wv-soen  E > s
sv-92 ™
» Iy r—
1| [wsenc o
ﬁ av-71 l BB o~
e ¥ €0m 75€-14
P g T ?é% e ~118-14 —4..
1 ‘ - - —= ASH TRAY
_[ —— 11C-14 @
FAN CLUTCH § K Hg-14
OVERRIDE < 77-14
) < 758-4
SHUT TERSTAT $ 2014 =
SOLENOID ¢ .
" igan
< AWT7-14
7

CIRCUIT IDENTIFICATION @
CIR 11 GROUND
CIR 15 KEY SWITCH

CIR 75 HEATER {-,—.a/—za‘“

CIR 77 AIR CONDITIONER

A

L=<
CIR 80 ACCESSORY FEED | — <
CIR 23 ENGINE FAN ' TEMP SENSEING _;:
CAPILLARY TUBE >
CIR 14 MAIN FEED l
Y
&
<
(o
MT-20769 Low

LOW PRESSURE
SAFETY SwWITCH

Fig. 17 Heater and Air Conditioner Wiring Diagram
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\\\\\\\\\\\\\\\\\\\\\

T
B
Il

COMPRESSOR

EZZ—2 HIGH PRESSURE SUPERHEATED VAPOR
] HIGH PRESSURE WARM LIQUID

LOW PRESSURE COLD LIQUID-VAPOR

E LOW PRESSURE COLD VAPOR

CONDENSER
/
FILTER-DEHYDRATOR

BLOWER

~

EVAPORATOR

MT-20798

EXPANSION VALVE

Fig. 18 Refrigerant Flow Through Air Conditioning System

AIR CONDITIONING PROCESS

Operation of the cab air conditioner is basically the
same as any mechanical refrigeration system, such as the
familiar home refrigerator.

The air conditioning process is a cycle in which the
refrigerant (heat absorbing agent) is propelled through a
closed system to an area where is absorbs heat from the cab
and is then carried to a point where the heat is dissipated to
the atmosphere. Let's follow the course of the refrigerant
through the various components of the air conditioning

system [Fig. 18).

The compressor draws refrigerant vapor from the
evaporator and compresses it to high pressure. The
temperature of the wvapor is increased considerably
(superheated) by the compression process. Compressing the
refrigerant raises the temperature at which it will condense to
liquid. In fact it is raised so high that the vapor under
pressure can be cooled sufficiently to condense by a flow of
air at normal outside temperatures.

The compressed and superheated vapor flows into
the condenser. The air blowing across the condenser fins

removes the heat from the refrigerant causing it to condense
back to liquid.

Upon leaving the condenser, the liquid refrigerant,
under high pressure, is forced into the filter-dehydrator where
the drier agent removes any moisture from the refrigerant.

The expansion valve controls the flow of liquid
refrigerant into the evaporator. As the refrigerant passes the
expansion valve, pressure is reduced suddenly and it
vaporizes and expands.

The expansion valve is controlled by a temperature
sensing bulb and capillary tube attached to the outlet of the
evaporator. If the temperature of the vapor leaving the
evaporator becomes too low, the gas in the bulb contracts.
This lowers the pressure on the diaphragm and allows spring
pressure to close the valve, reducing the flow of refrigerant
into the evaporator. If the temperature of the vapor leaving
the evaporator increases, the gas within the bulb expands
and increases the pressure above the diaphragm in the
expansion valve. This action opens the valve to admit more
refrigerant into the evaporator and increases the cooling
effect.
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The refrigerant entering the evaporator expands and
begins to vaporize. Complete vaporization requires heat. The
refrigerant absorbs heat from the air surrounding the
evaporator coils and fins. As heat is absorbed the refrigerant
vaporizes.

The blower draws warm air from the cab and
circulates it past the evaporator where the heat is absorbed by
the refrigerant. Air exhausted by the blower is cool because
the heat has been removed.

From the evaporator, the refrigerant is drawn by
suction into the compressor. This completes the refrigerant
cycle which is repeated continuously until the temperature of
the cab interior is lowered to the desired temperature.

Cab interior temperature is controlled by the
thermostatic control switch. This control is adjustable to
permit the vehicle operator to select the temperature level
desired in the cab. The blower has a multi-speed control
which permits the vehicle operator to regulate the amount of
air circulation.

OPERATION
HEATING

For proper cold weather operation the heat shodd be
directed toward the floor level; therefore, close all instrument
panel outlets and fully open both floor dump outlets.

Adjust the temperature "HTR" (heat) lever as required
to give the desired degree of heat. The full right "HOT"
position provides the maximum heat. Move the "AIR
OUTLETS" control lever either to the full cab position or to
any of the other three detented positions in order to obtain the
desired air flow distribution between cab heat and defrost
requirements. For the maximum air flow, move the fan switch
to the "HI" position. The heater will also operate with the fan
motor in the "OFF" position due to the ram air introduced
during vehicle operation.

HI

e OFF - HTR HOT
cd

ray (— )

L4 DEF AIR OUTLET CAB

orr ———)

\_ _/

MT-20363

Fig. 19 Heater Controls Set for Maximum Heat

DEFROSTING

To obtain maximum defrosting, move the "HTR" lever
to the "HOT" position and place the "AIR OUTLETS" lever on
"DEF". Adjust the fan speed to provide the desired air flow.

To clear system of humid air, operate blowers for 30
seconds at "HI" speed before moving the "AIR OUTLETS"
lever to the "DEF" position. This will minimize rapid fogging of
glass, which can occur if humid air is blown onto a cool
windshield.

To improve defroster efficiency, remove ice and/or
snow from glass area.

HI w
e OFF HTR HOT
FAN
L4 DEF AIR OUTLET CAB
orr (T ———
_/
MT-20189

Fig. 20 Heater Controls Set for Defrosting
FRESH AIR VENTILATION

Fresh air enters the cab through either an
independent ventilation system or through the heater system
itself.

When the "VENT" knob is turned counterclockwise,
air enters the cab from the hood scoop and flows through the
instrument panel outlets and floor dumps. Except for the
ventilation mode, the knob should be rotated to its full
clockwise position (vent door closed) for all other modes of
operation.

To increase the quantity of air entering the cab in the
ventilation mode, the fan may be used to power ventilate.
Adjust the fan speed and air outlets for the desired air flow.

(

N e—c—
30 08
M (o [T

VENT

MT-20364
Fig. 21 Ventilator Control
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AIR CONDITIONING

To properly air condition your cab in warm weather
close both the driver and passenger floor heat dumps and
open the instrument panel outlets. Close all windows and
ensure the vent knob is turned to its full clockwise position
(vent door closed). Set the "HTR" lever on the "OFF" position
and "A/C" lever on "COLD". For maximum cooling move the
"FAN" switch to the "HI" position. (The fan must be on for A/C
operation.) Place the "AIR OUTLETS" lever on the "CAB"
position, then adjust the instrument panel outlets to evenly
distribute the air around the occupants' head, chest and belt
areas. If foot areas feel warm, partially open heat dumps to
achieve desired comfort level.

Initial Cooling - Always park in the shade when
possible. But if your vehicle has been parked in open sun with
the windows up, remove overheated air inside by driving with
the windows down for one or two city blocks. You can turn on
the air conditioner controls at the time you start the vehicle
engine. After a short distance with the windows down, roll
them up again -- all the way -- adjust air flow and temperature
to your liking.

Stale Air and Smoke - To remove stale air or smoke
while air conditioner is operating, you may want to open a
window vent slightly for a short period of time.

Small amounts of water draining out of air
conditioner's drain tube is normal. This is condensed
moisture which has been removed from the air inside your
vehicle.

The air conditioning system incorporates a low
pressure switch which throws a relay to disengage the
compressor clutch if evaporator outlet pressure falls below a
certain level. To restart the air conditioning after an automatic
shut-down has occurred, the operator must do one of the
following:

1. Place "A/C" lever in "OFF" position and then back
"ON",
OR

2. Place blower switch in "OFF" position and then back
"ON".

If system continues to shut down automatically, it will
be necessary to diagnose the system for the cause of low
pressure.

OFF AC CcoLD

o (—— )

o OFF HTR HOT
FAN

hd DEF AIR OUTLET CAB

OFF =

J
MYT-20161

Fig. 22 Air Conditioning Controls Set for Maximum Cooling
DEHUMIDIFICATION

The heater-defroster systems can be operated
simultaneously with the air conditioner during mild weather
and high humidity conditions for dehumidification of the moist
air. To obtain maximum dehumidification, set the "A/C" lever
to "COLD", place the fan switch on "HI" and move the "HTR"
lever towards "HOT" until a comfortable temperature is
maintained. The air conditioner will remove the humidity
while the heater keeps the cab comfortable.

( OFF AC coLD
v (—— )
° OFF HTR HOT
FAN (I E—)
L DEF AIR OUTLET CAB
OFF (= W
N ——
g J

NTY-20162

Fig. 23 Controls Set for Dehumidification of Cab

PERIODIC MAINTENANCE

To assure optimum operating efficiency, heating and
air conditioning systems must be properly maintained. (See
MAINTENANCE OPERATIONS.)
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SAFETY PRECAUTIONS

Refrigerant 12 is classified as a safe refrigerant; however,
certain precautions must be observed to protect the parts
involved and to prevent personal injury to the serviceman.

One of the most important safety measures to be taken while
servicing the air conditioning system is adequate and constant
protection of the eyes. Safety goggles or other adequate eye
protection must be worn. The temperature of liquid refrigerant
is a-29.5 deg. C (-21.7 deg. F). Serious injury or blindness
could result from refrigerant contacting the eyes.

If refrigerant should contact the eyes, DO NOT rub them.
Splash the eyes with cold water to gradually get the
temperature above the freezing point. Consult a doctor or eye
specialist immediately.

Should liquid refrigerant come in contact with the skin, the
resulting injury should be treated the same as though the skin
has been frostbitten or frozen.

Liquid refrigerant evaporates so rapidly that the resulting gas
may displace the oxygen surrounding the work area,
especially if that area is relatively small and enclosed.

SPECIAL SERVICE TOOLS

Servicing the air conditioning system effectually
requires proper tools and equipment especially designed for
this work. Recommended tool equipment is shown below.

For further information and sources of this equipment
refer to Service Tool Manual, CTS-1147.

To prevent possible suffocation in an enclosed area, always
discharge the refrigerant from the air conditioning system out-
of-doors or into an exhaust collector system. Be certain that
good ventilation is always maintained around the work area
when discharging the system.

Do not smoke or allow any type of fire or flame in the
immediate area while servicing the refrigeration system.
Refrigerant 12 is not combustible; however, in the presence of
fire it changes to a highly poisonous and deadly phosgene
gas. This gas will also tarnish bright metal surfaces.

Never weld, solder, steam clean or use any excessive amount
of heat on any of the refrigerant lines or components of
refrigeration system while the system is charged. Heat
applied to any part would cause the pressure of the refrigerant
within the closed system to become excessive.

Be certain that pressurized refrigerant containers are never
exposed to open flame or temperatures above 51 deg. C (125
deg. F). Do not discard empty refrigerant containers where
they are likely to be subjected to the heat of trash burners, etc.

Always use correct refrigerant hoses (freon type) when
replacing them. Do not use hoses other than those specified
for refrigeration use.

High Vacuum Pump

The SE-2446 High Vacuum Pump is used
to evacuate air and moisture from the air conditioning system
prior to charging the system with refrigerant. This pump is
capable of removing all moisture and non-condensable gases
from the system.
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e S S S A
Fig. 24 High Vacuum Pump (SE-2446)

1 i A

High Vacuum Meter Kit Fig. 26 Manifold and Gauge Set (SE-2444)
The SE-2447 High Vacuum Meter Kit is Service Hose Set

used in conjunction with the high vacuum pump. This meter The SE-2445 service hose set < used to
provides a continuous visual monitor on the evacuating connect the manifold and gauge set (Emvacuum oump. and
operatlon.and serves as a guarantee that the air conditioning refrigerant containers (or charging cylinder) to vehicle air
system is adequately dehydrated (moisture removed), conditioning svstem Service ports
degassed (non-condensable gases removed) and free from ) g _y_ ) p e

leaks. e ;

Fig. 27 Service Hose Set (SE-2445)

Fig. 25 High Vacuum Meter Kit (SE-2447) Heated Charging Cylinder

Manifold and Gauge Set The SE-2448 Heated Charging Cylinder (Fig. 28)
heats the refrigerant to permit quicker

The SE-2444 manifold and gauge set (Eig__26)
incorporates the necessary pressure and vacuum gauges,
control valves and fittings for evacuating, charging and testing
the air conditioning system.
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charging of the air conditioning system. Use of this tool also
permits purchase of refrigerant in large, economical drum
containers.

T U P

Fig. 28 Heated Charging Cylinder (SE-2448)

Electronic Refrigerant Leak Detector (Audible Type)

The SE-2449 Refrigerant Leak Detector (Eig._29) is
used to check for refrigerant leaks throughout the entire air
conditioning system. When this detector senses a refrigerant
leak, an audible signal (sound) is emitted.

L = EEEH S A T 4 e

Fig. 29 Electronic Refrigerant Leak Detector -Audible Type
(SE-2449)

Electronic Refrigerant Leak Detector (Visual Type)

The SE-2272 Refrigerant Leak Detector
has the leak sensor and a neon signal light mounted in a
probe. When the probe encounters a refrigerant leak, the
signal light blacks-out. The neon lamp glows steadily if a leak
is not present.

gluﬂ.l"ﬂi

MADY N UZK

MT-TRI®

Fig. 30 Electronic Refrigerant Leak Detector -Visual Type
(SE-2272)

Refrigerant Can Adapter Valve

The SE-2450 Refrigerant Can Adapter Valve [Eigl
is used to connect either flat top or screw top type one-
pound refrigerant containers to the manifold and gauge set for
charging or adding refrigerant to the air conditioning system.

MT-] 5844 A

Fig. 31 Refrigerant Can Adapt:er (SE-2450)
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Portable Air Conditioning Service Station

The SE-2443 Portable Air Conditioning Service
Station (Eig._32) consists of Manifold Gauge Set (SE-2444),
Service Hose Set (SE-2445), High Vacuum Pump (SE-2446)
and High Vacuum Meter Kit (SE-2447) mounted on a
convenient cart. Space is also provided for mounting the
Heated Charging Cylinder (SE-2448).

HIGH VACUUM METER MANIFOLD GAUGE SET

-_

{1

Fig. 32 Portable Air Conditioning Service Station (SE-2443)
MAINTENANCE OPERATIONS
PRE-SEASON CHECKS
Experience has shown that many problemsincurred
with heating and air conditioning systems result from lack of
regular maintenance. Complete pre-season check outs of
heating and air conditioning systems will aid in obtaining

satisfactory performance during the operating seasons. Pre-
season checks should be performed as outlined below.

With Heater Only:
1. Check unit mountings for looseness.
2. Check condition and tension of all drive belts.

3. Check cleanliness of coolant. Clean cooling system
if necessary and add new coolant.

4. Check to see that radiator core fins are not plugged
with bugs or leaves, etc.

5. Check heater core fins for lint or other material that
could restrict air flow.

6. Check adjustment of control cables. (See "Control
Cable Adjustment” under Service Operations.)

7. Check operation of blowers. Clean blower wheels if
necessary.

8. Check water control valve adjustment.

9. Check cooling system shutter operation (where
equipped).

10. Check condition of heater hoses and engine cooling
system hoses. Replace if necessary.

With Heater and Air Conditioner:

1. Perform pre-season check of heater portion of
system as outlined above under "With Heater Only".

2. Check compressor belt alignment and tension. (See
"Compressor Belt Tension Check".)

3. Check condition of refrigerant hoses and tubing.
Look for cracks, chafing or other damage and
replace as needed. Inspect all tubing and hose
connections. All connections must be clean and
tight.

4. Install new air filter. (See "Air Filter Replacement".)

5. Clean condenser, radiator, evaporator core and
blowers of all dirt, lint or other foreign material.
Cleanliness of these components cannot be
overemphasized. Lack of proper attention in this
area is one of the major causes of unsatisfactory unit
operation. As often as necessary, squirt water
through condenser towards radiator and through
radiator towards condenser to flush debris out of fins.
Do not cover the condenser with a screen wire.

6. Operate air conditioning system with controls set for
maximum cooling (A/C lever on "COLD", blower
switch on "HIGH") for about five (5) minutes.

With system operating:
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a. Determine that system is operating properly.
(See "Physical Checks" under SERVICE
OPERATIONS.)

b. Observe sight glass for bubbles (Fig._33).
Sight glass should appear clear (no bubbles).
Bubbles indicate a low refrigerant charge.
Add refrigerant. (See "Adding Refrigerant to
System" under SERVICE OPERATIONS.)

FILTER-
SIGHT GLASS DEHYDRATOR

11 (O 7

NO BUBBLES
SYSTEM FULL

(or completely discharged)

BUBBLES INDICATE
REFRIGERANT NEEDED

MT-20802

Fig. 33 Sight Glass Indications

7. Shut off engine and check air conditioning system for
refrigerant leaks using an electronic leak detector.
Follow equipment manufacturer's instructions.

OFF SEASON CARE
Heater

It is a good practice to operate the heater
occasionally during the summer season. This will circulate
coolant through the heater core to remove any trapped air and
flush out possible accumulations of sediment.

Air Conditioner

An important facet of off-season care of the air
conditioning system is periodic operation of the unit.
Operating the unit for five minutes twice a month after engine
warm-up keeps the compressor seals lubricated. If the seals
dry out, they may crack and leak.

Also, if the system is not operated periodically, clutch
and compressor bearings could become brinnelled. This is

caused by the continual hammering effect on the bearing
surface in the same spot from normal vibration during vehicle
operation. Do not remove the compressor drive belt during
the off-season

In general, the system will function with less trouble if
it is not permitted to remain idle over long periods.

AIR FILTER REPLACEMENT
The air conditioning system air filter element should
be replaced every year at the beginning of the operating
season. More frequent replacement may be required on
vehicles operated in dusty areas.
Replace air filter as follows:
1. Remove cover from right side of instrument panel.

2. Remove cover from heater/evaporator unit.

3. Remove seal mounting strip (with seal) from blower

housing (Eig. 34).

4. Remove old filter element.

|
I

Fig. 34 Replacing Air Filter

[EE

5. Install new filter element. Be sure arrow on element
frame points in direction of air flow (away from
blower).

6. Inspect seal and replace if damaged. Attach new
seal to mounting strip with weatherstrip adhesive.

7. Install seal mounting strip (with seal) on blower
housing.
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8.

Install covers on heater/evaporator unit and 3.
instrument panel.

COMPRESSOR DRIVE BELT ALIGNMENT AND. TENSION

Set heater controls for maximum heat (HTR lever on
"HOT", blower switch on "HIGH") and operate engine
and heater for a few minutes to permit system to
normalize. Both inlet and outlet heater hoses should
flow from heater outlets. If neither hose feels hot or if

CHECK only the inlet hose is hot, refer to "No Heat" in
TROUBLE SHOOTING GUIDE.
Air conditioning (freon) compressor drive belt
alignment and tension should be checked prior to the air 4. Manipulate AIR CONTROL lever between "DEF" and
conditioning season and at least three or four times during the "CAB" positions and check for warm air flow from
year. defroster and heater outlets. If air flow is not correct
in relation to lever position, check for faulty or mis-
1. Inspect drive belt(s) and replace if worn or damaged. adjusted control cables or faulty air door seals.
2. Check belt and pulley alignment and make any
necessary corrections. Air Conditioning System
3. Using belt tension gauge, check belt tension mid-way 1. With air conditioning controls set for maximum

between the compressor pulley and driving pulley.
For specified belt tension, see SPECIFICATIONS.

Belt tension adjustment procedures vary between

engine models. Some installations require movement of the
compressor on its mounting to adjust belt tensions. Some

have adjustment screws to manipulate the compressor for belt
adjustment. Others require movement of the alternator.

SERVICE OPERATIONS 2.

IMPORTANT

Certain precautions must be observed when
servicing the air conditioning system. (See
SAFETY PRECAUTIONS and also "Service
Hints" under COMPONENT REMOVAL AND
INSTALLATION.)

PHYSICAL CHECKS

Heater and Defroster

1.

With heater control (HTR) lever and blower switch
"OFF", operate engine untili normal operating
temperature is obtained.

With engine warmed up, heater inlet hose should feel
hot to the touch and heater outlet hose should feel
cool (or only slightly warm). If both hoses are hot,
check for a faulty or mis-adjusted heater control
cable or a faulty water flow control valve.

cooling, (A/C lever on "COLD", blower switch on
"HIGH"), operate engine and air conditioning system
for about five (5) minutes or until initial heat has been
removed from cab and an average flow of cold air is
achieved.

If system does not cool, refer to "No Cooling" in TROUBLE
SHOOTING GUIDE.

With system operating, feel all air conditioning
system components and refrigerant lines for proper
operating temperatures.

From the discharge side of compressor along high
pressure line, through condenser, filter-dehydrator
tank and up to expansion valve, everything should be
hot or warm to the touch. The expansion valve,
evaporator and all of the lines on the low pressure
side leading back to the compressor should be cool
to the touch. Any deviation from the above
conditions indicates a malfunction in the system.

A stoppage or severe restriction in the refrigerant
system can be located in this manner. Malfunctions
or stoppages may be indicated by extreme cold or
frosted areas (e.g., a cold filter-dehydrator tank
frosted part way up indicates a stoppage or serious
restriction in the tank).

CAUTION

Avoid contact with moving belts, pulleys and
fan when making this check. Beware of
extremely high temperatures at compressor
outlet (discharge) hoses and tubing.
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AIR CONDITIONING PERFORMANCE CHECK (PRESSURE
TEST)

This performance test can be used to determine if the
air conditioning system is properly charged and functioning
correctly.

The procedure for making the performance check
utilizing the SE-2443 Portable Service Station is outlined
below.

1. Park vehicle in an area with low air movement.
Place transmission in neutral and apply brake.

2. Open cab doors. Close all cab ventilators. Raise
hood.

3. Connect SE-2443 Service Station to air conditioning
system service ports as follows: (See| Fig. 35))

a. Close manifold suction and pressure gauge
valves. (Turn fully clockwise.)

b. Remove cap from compressor suction service
port. Connect manifold suction gauge hose to
compressor suction service port.

c. Remove cap or engine fan drive override
switch (if equipped) from compressor
discharge service port.

Connect manifold discharge gauge hose to
compressor discharge service port.

(o) o I
&

(o) - 1®)
(s (o) _l
HIGH

VACUUM- PRESSURE
PRESSURE - GAUGE
GAUGE T

MT-20797

Fig. 35 Manifold and Garage Set Connected to Compressor
Service Port

4. Position a thermometer about 305-610 mm (12-24")
in front of vehicle grile to measure ambient
temperature of air entering condenser.

5. Insert another thermometer through center of
passenger air conditioning air outlet. Do not let
thermometer touch side of air duct.

6. Set air conditioning controls for maximum cooling
(A/C lever at "COLD", blower switch on "HIGH").

7. Operate engine at RPM specified in "Engine Speed
Chart" under SPECIFICATIONS for about ten (10)
minutes. Then:

a. Observe and record ambient temperature of
air centering vehicle grille.

b. Observe and record cool air outlet
temperature.

c. Observe and record discharge and suction
pressure gauge readings.

8. To evaluate air conditioning system performance,
compare readings obtained in Step 7 with those
listed in the "Operating Pressure Test Chart" under
SPECIFICATIONS.

If readings obtained from vehicle are not within limits
specified in the chart, refer to TROUBLE SHOOTING
GUIDE for causes of abnormal pressures. Make
necessary repairs.

9. After pressure test is completed disconnect manifold
and gauge set hoses from compressor service ports.
Install cap on compressor suction service port.
Install cap or fan drive override switch (if equipped)
on compressor discharge service port.

IMPORTANT

To keep foreign material out of manifold and
gauge set hoses, always attach ends of hoses
to bracket on service station when not in use.

10. Check air conditioning system for refrigerant leaks
using an electronic leak detector. Follow equipment
manufacturer's instructions.

11. Close hood and cab doors.
DISCHARGING THE AIR CONDITIONING SYSTEM
Whenever it becomes necessary to open the air
conditioning refrigerant system to remove or service
components, the refrigerant charge must be removed from the

system.

To discharge the system, utilizing the SE-2443
Portable Service Station, proceed as outlined below:
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1. Raise hood.

2. Connect SE-2443 Service Station to air conditioning
system service ports as follows:

a. Close manifold suction and discharge gauge
valves (turn fully clockwise).

b. Remove cap from compressor suction service
port. Connect manifold suction gauge hose to
compressor suction service port.

c. Remove cap or engine fan drive override
switch (if equipped) from compressor
discharge service port. Connect manifold
discharge gauge hose to compressor
discharge service port.

d. Route the service hose from the center
manifold fitting into the shop exhaust removal
system or out of doors.

3. Open the manifold gauge valves a slight amount and
allow refrigerant to discharge SLOWLY.

Do _not_allow refrigerant vapor to discharge too
rapidly as it will carry out the compressor oil as well.

When refrigerant has been discharged, both manifold
gauges will read zero.

4. After refrigerant has been removed, air conditioning
system components can be removed for service.

CHECKING COMPRESSOR OIL LEVEL

The compressor is designed to provide a pressurized
oiling system where required, without the use of a mechanical
pump. As long as a refrigerant flow is maintained, a certain
amount of oil will circulate with the refrigerant through the
system. When the compressor is operating, there is a
pressure difference between the top of the cylinder and the
crankcase. This pressure difference causes some oil to be
forced down the cylinder wall, thus lubricating some of the
compressor parts.

Since some of the oil from the compressor pump is
picked up and circulated through the system with the
refrigerant, it is very important that the compressor oil level be
checked whenever the system is opened for service.

To check compressor oil level, proceed as follows:

1. Discharge refrigerant from system. (See
"Discharging the Air Conditioning System".)

2. Remove oil fill plug from side of compressor ((Fig.

[36).

In some cases it may be necessary to remove
compressor from engine to gain access to oil fill

plug.

]
iirws

MT-15100

Fig. 36 Compressor QOil Fill Plug

3. Insert dipstick through oil fill hole until it bottoms in
compressor crankcase.

It may be necessary to rotate compressor crankshaft
slightly to permit entrance of dipstick. Be certain that
dipstick is bottomed in crankcase.

Dipstick can be made locally from a 3.175 mm (1/8")
diameter steel rod as shown in Eig__37] or is
available under service tool number SE-2392-3.

LOOP FOR
HANDLE

12Imm(4%”)R

12 NOTCHES ¥ ¥
3.2 mm(1/8") <:i_18mm(l'/z"')
APART MT.15101 A

Fig. 37 Dimensions for Making Oil Level Dipstick
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4. Remove dipstick and measure wetted portion to
determine oil level in compressor. Compare oil level
reading with specified oil level listed in
SPECIFICATIONS.

If necessary, add refrigeration oil to obtain specified
level. (Refer to SPECIFICATIONS for oil type.)

If oil level is higher than specified, draw out excess
oil to obtain correct level.

After establishing correct oil level, reinstall oil fill plug
and gasket. Tighten plug to torque value listed in
TORQUE CHART

Reinstall compressor on engine, if removed.
EVACUATING THE AIR CONDITIONING SYSTEM

Whenever the air conditioning refrigerant system has
been opened, it is necessary that the system be completely
evacuated of air and moisture before being recharged.

Outlined below is the procedure for evacuating the
system using the SE-2443 Portable Service Station.

1. Connect SE-2443 Service Station to air conditioning
system service ports as follows:

a. Close all valves on service station (turn fully
clockwise).

b. Connect suction gauge hose to compressor
suction service port.

c. Connect discharge gauge hose to compressor
discharge service port.

d. Connect hose from center fitting on manifold
to vacuum pump suction fitting on service
station.

e. Open manifold suction and discharge gauge
valves (turn fully counterclockwise).

2. Start vacuum pump and SLOWLY open pump blank
off valve.

3. After suction gauge on manifold shows that vacuum
is being established in the system, open vacuum
gauge valve on service station and continue to
operate vacuum pump for ten (10) minutes.

4. Close pump blank off valve and observe electronic
vacuum gauge for one (1) minute. The meter should
not indicate a rise of more than 5 millimeters of
mercury. If gauge rises more than 5 millimeters of
mercury in one (1) minute, system has a leak which
must be repaired.

5. Open pump blank off valve and continue to operate
vacuum pump for an additional twenty (20) minutes.
Then close pump blank off valve and observe
electronic vacuum gauge. If meter reading stays
below 4 millimeters of mercury for two (2) minutes,
system is ready to be charged.

6. With vacuum pump still operating, close both
manifold gauge valves, pump blank off valve and
vacuum meter valve. Turn off vacuum pump.

Do not disconnect manifold gauge hoses from
compressor service ports prior to charging the
system.

CHARGING THE AIR CONDITIONING SYSTEM (FULL
CHARGE)

In preparation for charging, the air conditioning
system must be evacuated of all air and moisture and be
completely leak free. (See "Evacuating the Air Conditioning
System".)

To charge the system, utilizing the SE-2443 Portable
Service Station and SE-2448 Heated Charging Cylinder,
proceed as follows:

1. Manifold suction and discharge gauge hoses remain
connected to compressor service ports from
evacuating operation.

2. Fill SE-2448 Charging Cylinder with 2.25 kg (5 Ibs.)
of refrigerant. (Follow equipment manufacturer's
instructions.) Make sure all valves on charging
cylinder are closed after filling.

3. Connect service hose from center manifold fitting to
bottom valve on charging cylinder.

4. Open bottom valve on charging cylinder and loosen
center hose connection at manifold for 10 seconds,
or until hose fitting becomes cold, to purge air from
hose; then tighten hose connection.

5. With the engine shut off, open manifold discharge
gauge valve and fill air conditioning system with 2 kg
(4.5 Ibs.) of refrigerant. (Follow charging cylinder
manufacturer's instructions.)

DO NOT overcharge the system. Excessively high
head pressures during operation will result from
overcharging.

6. When system is fully charged, close manifold
discharge valve and bottom valve on charging
cylinder. Slowly loosen hose connection at bottom
valve on charging cylinder and allow refrigerant
pressure to bleed off; then disconnect hose from
valve.
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7. Pressure test air conditioning system to check
performance. (See "Air Conditioning Performance
Check".)

8. After pressure test is completed disconnect manifold
gauge hoses from compressor service ports. Install
cap on compressor suction service port. Install cap
or fan drive override switch (if equipped) on
compressor discharge service port.

9. Close hood and cab doors.

ADDING REFRIGERANT TO AIR CONDITIONING SYSTEM

When the air conditioning system is low on
refrigerant, it can be refilled using the SE-2443 Portable
Service Station and SE-2448 Heated Charging Cylinder as
outlined below.

1. Raise hood.

2. Connect SE-2443 Service Station to air conditioning
system service ports as follows:

a. Close manifold suction and discharge valves
(turn fully clockwise).

b. Remove cap from compressor suction service
port. Connect manifold suction gauge hose to
compressor suction service port.

c. Remove cap or engine fan drive override
switch (if equipped) from compressor
discharge service port. Connect manifold
discharge gauge hose to compressor
discharge service port.

3. Fill SE-2448 Charging Cylinder with 2.5 kg (5 Ibs.) of
refrigerant. (Follow equipment manufacturer's
instructions.) Make sure all valves on charging
cylinder are closed after filling.

4. Connect service hose from center manifold fitting to
valve on top of charging cylinder.

5. Open refrigerant supply valve on top of charging
cylinder.

6. Loosen service hoses at compressor service ports.
Open gauge valves and allow refrigerant to escape
for 10 seconds to purge air from hoses. Tighten
hose connections. Close gauge valves.

7. Set air conditioning controls for maximum cooling
(A/C lever at "COLD", blower switch on "HIGH").
Open both cab doors.

8. Operate engine at RPM specified in "Engine Speed
Chart" under SPECIFICATIONS.

9. SLOWLY open suction gauge valve to add
refrigerant to system. Do not allow liquid refrigerant
to enter compressor. Observe sight glass and add
refrigerant until no frothing or bubbles appear in sight
glass.

Continue adding refrigerant until .5 kg (1.1 Ibs.) has
been added to system after sight glass has cleared.
Do not overcharge system.

10. Close suction gauge valve and close refrigerant
supply valve on top of charging cylinder.

11. Pressure test air conditioning system. (see "Air
Conditioning Performance Check".)

12. After pressure test is completed, disconnect manifold
gauge hoses from compressor service ports. Install
cap on compressor suction service port. Install cap
or fan drive override switch (if equipped) on
compressor discharge service port.

13. Check air conditioning system for refrigerant leaks
using an electronic leak detector. Follow equipment
manufacturer's instructions.

14. Close hood and cab doors.

COMPONENT REMOVAL AND INSTALLATION

IMPORTANT

Certain precautions must be observed when
servicing the air conditioning system. (See
SAFETY PRECAUTIONS and also "Service
Hints" below.)

SERVICE HINTS

Special attention to the following items while
performing component removal, installation and service
operations will aid in avoiding unnecessary and time
consuming problems.

1. Note control cable routings during removal and
reroute cables carefully in the same path when
installing.

Where necessary cables should make gradual,
sweeping curves. Sharp directional turns tend to
increase resistance to bowden wire movement and
sometimes cause kinks which render the cable
inoperative.
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Make sure control cables are properly adjusted. (See
control cable adjustment instructions outlined
elsewhere in this section. )

It is most important that all refrigerant fittings and
"O" rings be lubricated with refrigeration oil to allow
the connections to seat squarely and to be tightened
evenly to the specified torque. It is nearly impossible
to attain the correct torque with a dry fitting.

Do not attempt to disconnect or reconnect refrigerant
fittings with only one wrench. Always use a back-up
wrench when loosening or tightening fittings to
prevent damage to hoses, lines or components.

When tightening refrigerant connections, use only a
torque wrench known to be accurate. It should be
noted that torque values specified in the "Torque
Chart" are for original components with fittings
manufactured from specific materials; i.e. brass,
aluminum, etc. These torque values may not be
correct for substitute components. Use only genuine
IH replacement parts.

Be certain that the evaporator core temperature
control sensing bulb is properly inserted into the
evaporator core.

The expansion valve refrigerant temperature sensing
tube must be securely attached to the evaporator
refrigerant outlet tube. Also, the temperature sensing
tube and expansion valve must be tightly wrapped
with insulating tape to prevent the ambient
tempeature from affecting correct sensing of the
temperature of the refrigerant leaving the evaporator.

All refrigerant hose and tubing support clamps and
strap locks must be reinstalled in their original
positions.

The freon compressor oil level must be maintained
as specified. (See SPECIFICATIONS and "Checking
Compressor oil Level" under  SERVICE
OPERATIONS.)

Last but certainly not least is cleanliness. When
removing components of the air conditioning system,
all openings should be immediately covered or
plugged during removal and remain so until
reinstallation to prevent the entry of dirt, moisture or
other foreign material.

BLOWER MOTOR AND FAN

Removal:

1.

Make sure key and blower fan switches are "OFF ".

1.

Remove cover from right side of instrument panel.
Remove cover from heater/evaporator unit.

Disconnect blower motor wiring connector and
ground wire.

Disconnect motor cooling air hose from blower
housing (where equipped).

Remove mounting screws and remove motor/ fan
assembly from blower housing [Eig._38).

Remove fan from motor shaft as follows:
a. Remove fan lock nut.
b. Remove fan from motor shaft.

c. Pry metal spacer from motor side of fan.

] anraa
Fig. 38 Blower Motor/Fan Removal

Installation:

Install fan on motor shaft as follows:
a. Position metal spacer in shaft hole (motor
side) of fan.
b. Position fan on motor shaft.
c. Install fan lock nut and tighten to 1.4 to 1.7
N.m (12-15 in.lbs.).

Install motor/fan assembly on blower housing and
install mounting screws.

Connect motor cooling air hose to outlet on blower
housing (where equipped).

Connect blower wiring connector and ground wire.
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5. Turn key and blower fan switches "ON" and check
motor operation. Turn switches "OFF" after
operation check.

6. Install covers on heater/evaporator unit and
instrument panel.

BLOWER RESISTOR
Removal:
1. On vehicles equipped with air conditioning:

a. Remove cover from right side of instrument
panel.

b. Remove cover from heater/evaporator unit.

Cover removal is not required on vehicles with heater only.

2. Disconnect wiring harness connector from resistor.

3. Remove resistor mounting screws and remove

resistor from blower housing [Fig. 39).

_’.

s ™
L4

5./

WIRING| 4 ~
COMNMECTOR !

Fig. 39 Blower Resistor Removal

Installation:

1. Position resistor in blower housing. Make sure
resistor terminal locations correspond with wiring
harness terminals. Install mounting screws.

2. Connect wiring harness connector to resistor.
3. Turn key switch "ON". Operate blower switch and

check resistor operation. Turn key switch "OFF" after
operation check.

4. Install covers on heater/evaporator unit and
instrument panel.

BLOWER SWITCH

Removal:

1. Make sure key switch is "OFF".

2. Pull knob from blower switch lever [Fig. 40.

3. Remove control assembly mounting screws. Remove
control assembly trim plate. Pull control assembly
outward. (It may be necessary to remove ash tray to
allow movement of control assembly.)

4. Disconnect wiring harness connector from blower
switch.

5. Remove blower switch mounting screws and remove
switch from control assembly.

HIH

AR OUTLET

Fig. 40 Blower Switch
Installation:

1. Position blower switch on control assembly and
install switch mounting screws.

2. Connect wiring harness connector to blower switch.

3. Position control assembly in instrument panel and
install trim plate and mounting screws.

4. Push knob onto blower switch lever.

5. Turn key switch "ON", and check operation of blower
switch. Turn key switch "OFF" after operation test.
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COMPRESSOR

IMPORTANT
Compressor removal and installation procedures vary
between engine and vehicle models. General instructions are
outlined below.
Removal:

1. Raise hood and fender assembly.

2. Discharge air conditioning system as outlined under
SERVICE OPERATIONS.

3. Remove drive belt(s).

4. Disconnect magnetic clutch feed wire from engine
wiring harness.

5. Disconnect inlet and outlet hoses from compressor.
Cap or tape compressor and hose openings to
prevent entry of foreign material.

6. Remove bolts securing compressor to mounting
bracket(s).

7. Remove compressor from mounting bracket.
IMPORTANT

For compressor service instructions, refer to Body and Cabs,
Section CTS2577 of the Truck Service Manual.

Installation:

1. Check oil level in compressor as outlined under
SERVICE OPERATIONS.

2. Position compressor on mounting bracket(s) and
install mounting bolts. (Do not tighten mounting
bolts.)

3. Install drive belt(s).

4. Check drive belt alignment and tighten compressor
mounting bolts.

5. Adjust drive belt(s) to specified tension (see
SPECIFICATIONS).

6. Lubricate fittings with refrigerant oil and connect inlet
and outlet hoses to compressor.

7. Connect magnetic clutch feed wire to engine wiring
harness.

8. Evacuate and charge air conditioning system as
outlined under SERVICE OPERATIONS.

9. Lower hood and fender assembly.

L o { . N
Fig. 41 Compressor Mounting (Typical)
COMPRESSOR MAGNETIC CLUTCH

On most applications the magnetic clutch can be

removed for service without discharging the system or
removing the compressor from the engine.

Removal:

1. Make sure key switch and A/C lever are "OFF".

2. Disconnect clutch feed wire from engine wiring
harness.

3. Loosen compressor drive belt tension and remove
belt(s) from clutch pulley.

Inspect drive belt(s) and replace if worn or damaged.

4. Using spanner wrench (SE-2392-4) to hold clutch
hub, remove clutch retainer bolt (Eig._42).

5. Thread 5/8-11 remover bolt (SE-2392-5) into clutch
drive hub. Tighten remover bolt against end of
compressor crankshaft to loosen clutch. Remove
clutch assembly and drive key from crankshaft.

6. Remove mounting bolts and remove field coil
assembly (or stationary brush assembly) from
compressor body.

CTS-2731 Page 27
PRINTED IN UNITED STATES OF AMERICA



TRUCK SERVICE MANUAL

TM 5-4210-230-14&P-1

BODIES AND CABS

. CLUTCH
T DRIVE
HUB

SPANNER
WRENCH

Fig. 42 Removing Magnetic Clutch
IMPORTANT

For clutch service instructions, refer to Body and Cabs,
Section CTS-2577 of the Truck Service Manual.

Installation:

1. Install field coil assembly (or stationary brush
assembly) on compressor body. Tighten mounting
bolts finger tight only.

2. Position drive key in slot of compressor crankshaft.
Position clutch assembly on crankshaft and install
clutch retainer bolt.

3. Using spanner wrench (SE-2392-4) to hold clutch
hub, tighten clutch retainer bolt to specified torque
(see Bolt Torque Chart).

4. Rotate pulley by hand and check for interference
between pulley and field coil assembly (or stationary
brush assembly). Interference is indicated by a
rubbing noise heard when pulley rotates. If
