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WARNING

CARBON MONOXIDE POISONING CAN BE DEADLY

Carbon monoxide is a colorless, odorless, poisonous gas, which, when breathed, deprives the body of
oxygen and causes suffocation. Exposure to air contaminated with carbon monoxide produces symptoms

of headache, dizziness, loss of muscular control, apparent drowsiness, or coma. Permanent brain damage
or death can result from severe exposure.

Carbon monoxide occurs in the exhaust fumes of fuel-burning internal combustion engines and can

become dangerous under conditions of inadequate ventilation. The following precautions must be
observed to insure the safety of personnel:

A. DO NOT operate the engine of a vehicle in an enclosed area unless it is ADEQUATELY
VENTILATED.

B. DO NOT idle the engine for long periods without maintaining ADEQUATE VENTILATION
in the personnel compartments.

C. DO NOT drive any vehicle with inspection plates, cover plates, or engine compartment
doors removed unless it is necessary for maintenance purposes.

D. BE ALERT at all times during vehicle operation for exhaust odors, and exposure symptoms.

If either are present, IMMEDIATELY VENTILATE the personnel compartments. If symp-
toms persist, remove affected personnel from the vehicle and treat as follows:

(1) Exposure to fresh air.
(2) Keep warm.
(3) DO NOT PERMIT EXERCISE.

(4) If necessary, administer artificial respiration (see FM 21-11).

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS ADEQUATE VENTILATION.

COMPRESSED AIR

Compressed air used for cleaning purposes will not exceed 30 psi. Use only with effective chip guarding
and personal protective equipment (goggles/shield, gloves, etc.).

WINCH HYDRAULIC RESERVOIR (M916 AND M920)

Do not remove fill cap when hydraulic fluid is hot. The hydraulic tank is pressurized to 5 psi. Remove
the fill cap slowly.



T™M 9-2320-273-20

d

WARNING

COOLING FAN

When working in the engine compartment with the engine running, stay clear of the cooling fan. The
fan may engage automatically at any time and could cause serious injury.

PUSHER AXLE (M917, M919, AND M920)

When the pusher axle is in the up position it freewheels. DO NOT USE THE PUSHER AXLE AS A
STEP. You can fall and be injured. Always lower the pusher axle when the vehicle is parked.

FILLING THE RADIATOR
Let the radiator cool before removing cap. Remove radiator cap in two steps. First, place a thick cloth
over the cap and slowly rotate cap left to its first stop; pause, and let pressure escape from cooling
system. Then rotate cap farther left until you can remove it. Failure to follow this procedure can re-
sult in serious burns.

LIFTING THE TRUCK

Improper use of lifting equipment and attachment of cables to the truck can result in serious person-
nel injury and equipment damage. OBSERVE ALL STANDARD RULES OF SAFETY.

HOOD SAFETY LATCH

After raising hood, insert the S-shaped safety hook through two matching holes in the prop channels
to prevent the hood from falling accidentally.

EXHAUST PIPE AND MUFFLER
During normal operation the exhaust pipe and muffler can become very hot. Be careful not to touch

these components with your bare hands. Do not allow your body to come in contact with the pipe
or muffler. Exhaust system components may be hot enough to cause serious burns.

Change 2
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HOW TO USE THIS MANUAL

This manual contains the following information to help you understand how the truck/tractor works,
how to service it, and how to make authorized repairs.

WHAT THIS MANUAL CONTAINS

This manual is divided into chapters which provide the following information:

CHAPTER 1] - INTRODUCTION

This chapter contains general information on different truck/tractor models covered in this manual.
Included are illustrations showing the inside and outside of the vehicle.

[CHAPTER 2]- PRINCIPALS OF OPERATION

This chapter contains information on how the vehicle works. It is divided into sections by function:
fuel system, oil system, etc. (see Table of Contents for complete listing).

CHAPTER 3|- TRUCK/TRACTOR MAINTENANCE

This is the integrated maintenance chapter. It includes information that applies to all the maintenance
chapters that follow [(chapter 4 thru 11), including the following important information:

a. When to inspect, test, and service the vehicle. (Preventive Maintenance Checks and
Services.)

b. How to find the best troubleshooting procedures for a specific problem. (Troubleshooting
Symptom Index.)

CHAPTERS 4 THRU 12 - INDIVIDUAL MAINTENANCE CHAPTERS (See Table of Contents).

These chapters give you the following information:

a. How to find out what's causing a problem. (Troubleshooting Procedures.)
b. A list of authorized maintenance procedures. (Maintenance Task Summaries.)
c. Detailed procedures for replacing and servicing component parts (Task Procedures).

Procedures include a list of special tools that you'll need (if any), materials required and
references to other manuals, if needed.
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This listing includes the nomenclature cross reference list and the list of abbreviations used in this manual.

A. NOMENCLATURE CROSS REFERENCE LIST

Common Name Official Nomenclature

Air Cooler, Intercooler Aftercooler

Drive Shaft Propeller Shaft

Power Steering Cylinder Auxiliary Assist Cylinder
Dual Control Valve, Treadle Valve Dual Brake Valve
Crankcase Breather Breather Tube

Antifreeze, Ethylene Glycol Mixture Coolant

Power Transfer/Differential Lockup Control Differential Lockup Control
Cold Start System Ether Quick-Start System
Tail Pipe Exhaust Stack

Float Switch Fuel Level Sending Unit
Power Steering Pump, Power Steering Reservoir Hydraulic Pump and Reservoir Assembly
Ratio Valve Limiting Valve

Differential Lockout Engaged Switch Lockout Switch

Splash Shields Mud Flaps

Intermediate Pipe Muffler Inlet Pipe

Brake Control Valve Park Brake Valve

PTO Propeller Shaft U-Joint PTO-to-Pump Coupling
Jacobs Brake Cover, Valve Cover,

Cylinder Head Cover Rocker Arm Housing Cover
Stowage Box Seat Risers and Tool Box
Cross Tube Tie Rod

Hand Control Valve for Trailer Trailer Brake Valve
Exhaust Pipe Turbo Outlet Pipe
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LIST OF ABBREVIATIONS

amp
approx
attn
cm

cu ft
cum
cu yd
DA
dia
desc
fig
GVWR
gnd
in.

Kg
kph

m

Ml
mph
MTOE
No.
NSN
para
PMCS
P/N
psi
PTO
qt

ref
™
TMDE

vert
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ampere

approximate

attention

centimeter

cubic foot/cubic feet
cubic meter

cubic yard

Department of the Army
diameter

description

figure

gross vehicle weight rating
ground

inch

kilogram

kilometers per hour
meter

Michigan

miles per hour

Modified Table of Organization & Equipment
number

National Stock Number
paragraph

Preventive Maintenance Checks & Services
part number

pounds per square inch
Power Takeoff

quart

reference

technical manual

Test, Measurement & Diagnostic Equipment

vertical

Vii



TM 9-2320-273-20

Reporting Equipment Improvement Recommendations (EIR’S).

EIR’s can and must be submitted by anyone who is aware of an unsatisfactory condition with the
equipment design or use. It is not necessary to show a new design or list a better way to perform a
procedure, just simply tell why the design is unfavorable or why a procedure is difficult. See TM 38-
750. Mail EIR’s directly to Commander, U.S. Army Tank Automotive Materiel Readiness Command,
ATTN: DRSTA-MTC, Warren, Michigan, 48090. A reply will be furnished to you.

Equipment Improvement Report and Maintenance Digest (EIR MD) and Equipment Improvement
Report and Maintenance Summary (EIR MS).

The quarterly Equipment Improvement Report and Maintenance Digest, TB 43-0001-39 series, con-
tains valuable field information on the equipment covered in this manual. The information in the

TB 43-0001-39 series is compiled from some of the Equipment Improvement Reports that you pre-
pared on the vehicles covered in this manual. Many of these articles result from comments, suggestions,
and improvement recommendations that you submitted to the EIR program. The TB 43-0001-39 series
contains information on equipment improvements, minor alterations, proposed Modification Work
Orders (MWOQ'S), warranties (if applicable), actions taken on some of your DA Form 2028's (Recom-
mended Changes to Publications), and advance information on proposed changes that may affect this
manual. In addition, the more maintenance significant articles, including minor alterations, field-fixes,
etc., that have a more permanent and continuing need in the field are republished in the Equipment
Improvement Report and Maintenance Summary (EIR MS) for TARCOM Equipment (TM 43-0143).
Refer to both of these publications (TB 43-0001-39 series and TM 43-0143) periodically, especially
the TB 43-0001-39 series, for the most current and authoritative information on your equipment.

The information will help you in doing your job better and will help in keeping you advised of the
latest changes to this manual. Also refer to DA Pam 310-4, Index of Technical Publications, and

References, of this manual.
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M918 BITUMINOUS
o DISTRIBUTOR TRUCK
OR

a@LyLuL

M919 CONCRETE-
MOBILE®MIXER TRUCK

M920 MEDIUM EQUIPMENT
M917 20-TON DUMP TRUCK TRANSPORTER TRUCK TRACTOR

TA 074553
Figure 1-1. M915 Series Vehicles

1-0



CHAPTER 1

INTRODUCTION

T™M 9-2320-273-20

1-1. OVERVIEW.

This chapter provides you with the following information:

a. Forms and record data required for maintenance.

b.  Physical description of each truck model and major equipment components.

Section | GENERAL INFORMATION

1-2. SCOPE.

Type of Manual: Organizational Maintenance.

Model Numbers and Equipment Names (fig. 1-1):

M915
M916
Mo17
M918
M919
M920

e 2 0 T e

Line Haul Truck Tractor

Light Equipment Transporter Truck Tractor
20-Ton Dump Truck

Bituminous Distributor Truck

Concrete Mobile Mixer Truck

Medium Equipment Transporter Truck Tractor

Chassis Designations:

a. Type | — Model M915
b. Type Il — Models M916 and M918
C. Type Il — Models M917, M919, and M920

1-3. MAINTENANCE FORMS, RECORDS, AND REPORTS.

Department of the Army forms and procedures used for equipment maintenance will be those pre-
scribed by TM 38-250, The Army Maintenance Management System.

1-4. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

Requirements and procedures for destruction of Army materiel to prevent enemy use are given in

TM 750-244-6.
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1-5. ADMINISTRATIVE STORAGE.

Storage information is given in TM 740-90-1, Administrative Storage.

Section I EQUIPMENT DESCRIPTION AND DATA

1-6. PURPOSE OF EQUIPMENT.

Model M915

Model M916.

Model M917.

Model M918.

Model M919.

. Used for on-road line hauling of loads up to a gross vehicle weight rating of 50,000 Ibs
(22,680 Kg), 30,000 Ibs (13,608 Kg) on fifth wheel.

Used for transporting light equipment, both on and off the road, up to a gross vehicle
weight rating of 56,000 Ibs (25,402 Kg), 28,000 Ibs (12,700 Kg) on fifth wheel.

A heavy-duty, 20-ton dump truck used to haul aggregate and similar materials. Capable
of operating both on and off the road, up to a gross vehicle weight rating of 75,000 Ibs.
Hauls 15.2 cu yds (11.62 cu m) heaped, and 19.6 cu yds (14.98 cu m) with 12 inch
sideboards.

Used with a mounted bituminous distributor to spread 375 gallons (1,419.52 liters) of
bitumen per minute at a road speed of 1.5 miles per hour (2.41 K/H).

Used with a mounted concrete mixer to mix and spread concrete at a maximum rate
of 40 cu ft per minute. Can transport sufficient cement, sand, coarse aggregate and
water to mix 8 cu yds (6.12 cu m) on-site.

Model M920. Used to transport medium equipment both on and off the road, up to a gross vehicle

rating of 75,000 Ibs (34,020 Kg), 40,000 Ibs (18,144 Kg) on fifth wheel.

Interchangeable frame components (Exception: Frames for Types Il and Ill chassis have

1-7. CAPABILITIES AND FEATURES.
a.
an added 3/8-inch outer channel.)
b.

1-2

Commercial-type replacement parts for entire vehicle, available through national net-
work of dealers and vendors.

Commercial operating components that require no special maintenance procedures and
a minimum of special tools:

1) Six-cylinder, in-line, four-stroke, four-cycle turbocharged diesel engine.

(2) Semi-automatic, centrifugal clutch transmission with 16 forward and 2 reverse
speeds.

(3) Transfer case for front wheel drive (M916 thru M920).

(4) Pusher axle for weight distribution (M917, M919, and M920).

(5) Rear tandem axle.

(6) Power Takeoff (PTO) for power to drive accessories (M916 thru M920).

(7) Winch (M916 and M920).
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1-8. LOCATION OF MAJOR EXTERIOR COMPONENTS.

The illustration below identifies the major exterior components located on one or more models of
M915 thru M920 vehicles. See|[table 1-1| Differences Between Models for model configuration
differences and a reference to detailed information. Also see the Operator's Manual TM 9-2320-273-10.

COMPRESSED AIR RESERVOIR POWER TRANSFER CASE
(M916 THRU M920)
BATTERY BOX

WINCH
HYDRAULIC RESERVOIR FIFTH WHEEL

(M916 AND M920) / (M915, M916, }1320)
BRAKE
= J/AIR CHAMBER

Al

AIR CLEANER TRANSMISSION

oIL
BYPASS
FILTER

ENGINE

TOWING

EYE E ) — n
TURN SIGNAL _~ \

INDICATOR &
MARKER LIGHT

TOWING PINTLE
{(M915 THRU M917,

AND M920)
CLEARANCE AIR FUEL PUSHER AXLE REAR
LIGHT HORN TANK (M917, M919, M920) TANDEM AXLE
REAR VIEW WINCH REAR AXLE
MIRROR (M916 AND M920) DIFFERENTIAL
LOCKUP |
TA 074554
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1-9. LOCATION OF MAJOR INTERIOR COMPONENTS.

The illustration below identifies the major interior components located on the M915 thru M920
vehicles. No identification plates, instruction plates, warranty plates, modification plates or stencils

are applicable to organizational maintenance.

WINDSHIELD VENTILATOR PASSENGER'S SEAT
WASHER
RESER\VOIR HEA’TER TOOL

BOX

INSTRUMENT —X
PANEL n I
FIRE
EXTINGUISHER

S P

AIR MANIFOLD

ACCELERATOR
PEDAL

T
I q
\\ M %\
STEERING WHEEL/ SEAT RISER
ASSEMBLY — 0 \
AIR HORN

BRAKE PEDAL ENGINE RETARDER DRIVER'S  VALVE
AND VALVE FOOT PEDAL SEAT AND CHAIN

1-10. DIFFERENCES BETWEEN MODELS.

The major equipment and functional differences between models are gilen in table 1-1. For illus-
trations and descriptions, refer to the following:

a. lllustration of each model (fig. _1-1)).

b.  Purpose of each model(para 1-6).
c.  Differences between models [table 1-1)).

TA 074555
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Table 1-1. Differences Between Models.

VEHICLE MODEL
EQUIPMENT/FUNCTION M915| M916  M917 M918 M919 M920 DESC/REF
(PARA)

Type | Chassis. X 1-2
Type | | Chassis. X X 1-2
Type Il Chassis. X X X 1-2
Transfer Case. X X X X X 2-14
Pusher Axle. X X X 2-16
Driving Front Axle. X X X X X 2-19
Spare Tire and Wheel

Assembly. X X 10-11,10-12
Hoist for Spare. X X X -
Towing Pintle. X X X X -
Fifth Wheel. X X X 11-13
Spacer Kit for Fifth

Wheel. X X
Winch. X X 2-80
Work Lamps — Stationary. X X 2-48
Work Lamps — Portable. X X X 5-54
Power Takeoff (PTO). X X X X X 2-78
Hose Tender and Cable

Support. X X -
Backup Alarm. X X X X X -
Double Rail Frame. X X X X X
Front Shock Absorbers. X
No-Spin Differential (1) X

2 X X X X X

Tires:

Highway. X

On/Off Road. X X X X X
Special Bodies:

Dump Body. X

Bituminous Distributor. X

Concrete-Mobile “Mixer. X
Aucxiliary Power Steering

Cylinder. X X X X X
Sliding Rear Window. X X
Front and Rear Air

Connections. X X X
Tail Roller. X
24V Receptacle. X X X X

1-5



T™M 9-2320-273-20

1-11. EQUIPMENT DATA.

MODEL M915 TRUCK TRACTOR

OVERALL CHARACTERISTICS:

National Stock Number:
Curb Weight:
Axle Loads (Empty):
Front Axle:
Rear Axle:
Axle Loads (with 30,000 Ibs (13,608 Kg) 5th Wheel Load):
Front Axle:
Rear Tandem:
Gross Vehicle Weight:
Gross Axle Weight Rating:
Front Axle:
Rear Tandem:
Gross Vehicle Weight Rating:
Towed Load (M872 Trailer — 30,000 Ib (13,608 Kg ) on the King Pin):
Gross Combination Weight Rating:

DIMENSIONAL DATA:

Overall Length (Less Pintle Hook and Litting Shackle):
Overall Width (Body):
Height (Over Horns — Empty):
Overall Height (Over Stack-Empty):
Cab to Axle:
Bumper to Back of Cab:
Bumper to Front Axle:
Wheel Base:
Shipping Cube, Minimum:
Tandem Axle Spacing:
Tread Width:
Front:
Rear:
Dual Tire Spacing:
Fifth Wheel to Rear Tandem:
Overall Length with M-872 Trailer:
Angle of Approach (Loaded):
Minimum Turning diameter, Curb to Curb:

Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty):

Fording Depth, Maximum:
PERFORMANCE:

Maximum Speed Forward (At 2,100 rpm — 16th Gear):
Speed on 3.9% Grade:

Maximum Grade (At GCWR):

Minimum Sustained Speed (At 1,300 rpm):

Maximum Drawbar Pull @ 0.7 Coefficient:

Maximum Side Slope (W/Adequate Tractive Surface):

ENGLISH

2320-01-028-4395
19,630 Ibs

9,920 Ibs
9,710 Ibs

11,055 Ibs
37,660 Ibs
48,715 Ibs

12,000 Ibs
38,000 Ibs
55,000 Ibs
86,170 Ibs
105,000 Ibs

268.50 in.
96.75 in.
114.63 in.
134.63 in.
86 in.
119 in.
37.51n.
168.25 in.

1,674 cu ft
52 in.

78.40 in.
7157 in.
13.75in.
8in.
54.92 ft
38°
53.50 ft
10.25in.
201in.

66.60 mph
25 mph
17%
2.31 mph
25,028 Ibs
10%

METRIC

8781 Kg

4,500 Kg
4,405 Kg

5,015 Kg
17,083 Kg
22,097 Kg

5,443 Kg
17,236 Kg
24,941 Kg
39,121 Kg
47,627 Kg

6.82m
246 m
291m
342 m
218 m
3.02m

95m
4.30m

4740 cum

1.32m

1.99m
1.82m
35m
20m
16.74 m
38°
16.31 m
26m
Slm

107.16 kph
40.22 kph
17%
3.72 kph
11,262 Kg
10%
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1-11. EQUIPMENT DATA (Continued).

MODEL M916 TRUCK TRACTOR

OVERALL CHARACTERISTICS:

National Stock Number:
Curb Weight:
Axle Loads (Empty):
Front Axle :
Rear Axle:
Axle Loads (with 25,588 Ibs (11,606 Kg) 5th Wheel Load):
Front Axle:
Rear Tandem:
Gross Vehicle Weight:
Gross Axle Weight Rating:
Front Axle:
Rear Tandem:
Gross Vehicle Weight Rating:

Towed Load (M172A1 Trailer — 25,588 Ibs (11,606 Kg) on the King Pin):

Gross Combination Weight Rating:
DIMENSIONAL DATA:

Overall Length (Less Pintle Hook and Lifting Shackle):
Overall Width (Body):
Height (Over Horns — Empty):
Overall Height (Over Stack — Empty):
Cab to Axle:
Bumper to Back of Cab:
Bumper to Front Axle:
Wheel Base:
Shipping Cube, Minimum:
Tandem Axle Spacing:
Tread Width:
Front:
Rear:
Dual Tire Spacing:
Fifth Wheel to Rear Tandem:
Overall Length with M172A1 Trailer:
Angle of Approach (Loaded):
Minimum Turning Diameter, Curb to Curb:

Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty):

Fording Depth, Maximum:
PERFORMANCE:

Maximum Speed (Forward (At 2100 rpm — 16th Gear):
Speed on 3.9% Grade:

Maximum Grade (At GCWR):

Minimum Sustained Speed (At 1300 rpm):

Maximum Drawbar Pull @ 0.7 Coefficient:

Maximum Side Slope (W/Adequate Tractive Surfaces):

ENGLISH

2320-01028-4396
27,500 Ibs

13,370 Ibs
14,130 Ibs

14,570 Ibs
40,930 Ibs
55,500 Ibs

14,860 Ibs
52,160 Ibs
56,000 Ibs
78,500 Ibs
106,000 Ibs

294.30 in.
96.75 in.
128.00 in.
142.00 in.
105 in.
124 in.
43in.
186 in.

2,212 cu ft
56 in.

77.90 in.
72.70 in.
13.75in.
8in.
58.66 ft
42°
80 ft
11.62 in.
201in.

59 mph
25 mph
25%
2.23mph
47,725 Ibs
10%

METRIC

12,474 Kg

6,065 Kg
6,409 Kg

6,609 Kg
18,566 Kg
25,174 Kg

6,740 Kg
23,659 Kg
25,402 Kg
35,639 Kg
48,082 Kg

748 m
246 m
3.25m
3.61m
2.67m
3.15m
1.09m
472m
62.64 cum
1.42m

1.98m
1.85m
349 m
20m
17.88 m
42°

2440 m
29m
Slm

94.93 kph
40.22 kph
25%

3.59 kph
20,576 Kg
10%
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1-11. EQUIPMENT DATA (Continued).

MODEL M917 DUMP TRUCK CHASSIS

OVERALL CHARACTERISTICS:

National Stock Number:
Curb Weight:
Axle Loads (Empty):
Front Axle:
Rear Axle:
Axle Loads (with 40,000 Ibs (18,144 kg) Payload):
Front Axle:
Rear Tandam:
Pusher Axle:
Gross Vehicle Weight:
Gross Axle Weight Rating:
Front Axle:
Rear Tandem:
Pusher:
Gross Vehicle Weight Rating:

DIMENSIONAL DATA:

Overall Length (Less Pintle Hook and Lifting Shackle):
Dverall Width (Body):,
Overall Height (Over Cab Protector):
Cab to Axle:
Bumper to Back of Cab:
Bumper to Front Axle:
Wheel Base:
Shipping Cube, Minimum:
Tandem Axle Spacing:
Tread Width:
Front:
Pusher:
Rear:
Pusher Axle to Rear Tandem Forward Axle:
Dual Tire Spacing (6.88 in. (.17 m) between each dual):
Angle of Approach (Loaded):
Minimum Turning Diameter, Curb to Curb:

Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty):

Fording Depth, Maximum:

PERFORMANCE:

Maximum Speed Forward (At 2100 rpm - 16th Gear):
Speed on 3.9% Grade:

Maximum Grade (At GCWR):

Minimum Sustained Speed (At 1300 rpm):

Maximum Side Slope (W/Adequate Tractive Surface):

ENGLISH

3805-01-028-4389
34,080 Ibs

18,670 Ibs
15,360 Ibs

10,980 Ibs
44,200 Ibs
20,000 Ibs
74,980 Ibs

14,860 Ibs
52,160 Ibs
20,000 Ibs
75,000 Ibs

350.60 in.
96.75 in.
141 in.
130 in.
124 in.
43 in.
211 in.
2,804 cu ft
56 in.

77.90in.
72.70in.
72.70in.
54 in.
13.751in.
42°
89.50 ft
121in.
201in.

59 mph
25 mph
25%
2.23 mph
10%

METRIC

15,459 Kg

8,469 Kg
6,967 Kg

4,890 Kg
20,049 Kg

9,072 Kg
34,011 Kg

6,740 Kg
23,659 Kg

9,072 Kg
34,019 Kg

8.90m
2.46m
3.60m
3.30m
3.15m
1.09m
5.36 m
79.40cum
1.42 m

1.98m
1.95m
1.85m
1.37m
35m
42°
27.30 m
30m
Slm

94.93 kph
40.22 kph
25%
3.59 kph
10%
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1-11. EQUIPMENT DATA (Continued).

MODEL M918 BITUMINOUS DISTRIBUTOR TRUCK CHASSIS

OVERALL CHARACTERISTICS:

National Stock Number:
Curb Weight:
Axle Loads (Empty):
Front Axle:
Rear Axle:
Axle Loads (with 13,483 Ibs (6,116 Kg) Payload):
Front Axle:
Rear Tandem:
Gross Vehicle Weight:
Gross Axle Weight Rating:
Front Axle:
Rear Tandam:
Gross Vehicle Weight Rating:

DIMENSIONAL DATA:

Overall Length:
Overall Width (Body):
Height (Over Horns — Empty):
Overall Height (Over Stack — Empty):
Cab to Axle:
Bumper to Back of Cab:
Bumper to Front Axle:
Wheel Base:
Shipping Cube, Minimum:
Tandem Axle Spacing:
Thread Width:
Front:
Rear:
Dual Tire Spacing:
Angle of Approach (Loaded):
Minimum Turning Diameter, Curb to Curb:

Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty):

Fording Depth, Maximum:
PERFORMANCE:

Maximum Speed Forward (At 2100 rpm - 16th Gear):
Speed on 3.9% Grade:

Maximum Grade (At GCWR)

Minimum Sustained Speed (At 1300 rpm):

Maximum Side Slope (W/Adequate Tractive Surface):

ENGLISH

3895-01-028-4390
30,280 Ibs

11,9801 bs
19,300 Ibs

12,520 Ibs
30,760 Ibs
43,280 Ibs

14,860 Ibs
52,160 Ibs
56,000 Ibs

350.60 in.

96.75 in.

128 in.

142.01in.

105 in.

124 in.

43 in.

186 in.
2,544 cu ft

56 in.

77.90 in.
72.70 in.
13.75in.
42°
80 ft
11.62 in.
201in.

59 mph
25 mph
25%
2.23 mph
10%

METRIC

13,735 Kg

5,434 Kg
8,754 Kg

5,679 Kg
13,953 Kg
19,632 Kg

6,740 Kg
23,659 Kg
25,402 Kg

8.90 m
246 m
3.25m
3.61m
2.67m
3.15m
1.09m
472m
72.04cum
142m

1.98 m
1.85m
35m
42°
2440 m
29m
Slm

94.93 kph
40.22 kph
25%
3.59 kph
10%
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1-11. EQUIPMENT DATA (Continued).

MODEL M919 CONCRETE MOBILE MIXER TRUCK CHASSIS

OVERALL CHARACTERISTICS: ENGLISH
National Stock Number: 3895-01-028-4391
Curb Weight: 37,540 Ibs
Axle Loads (Empty):
Front Axle: 14,280 Ibs
Rear Axle: 23,260 Ibs
Axle Loads (with 36,500 Ibs (16,556 Kg) Payload):
Front Axle: 9,210 Ibs
Rear Tandem: 43,880 Ibs
Pusher Axle: 20,000 Ibs
Gross Vehicle Weight: 73,090 Ibs
Gross Axle Weight Rating:
Front Axle: 14,860 Ibs
Rear Tandem: 52,160 Ibs
Pusher: 20,000 Ibs
Gross Vehicle Weight Rating: 75,000 Ibs

DIMENSIONAL DATA:

Overall Length: 374.40 in.
Overall width (Body): 96.75 in.
Height (Over Horns — Empty): 128 in.
Overall Height (Over Stack — Empty): 142.0in.
Cab to Axle: 1301in.
Bumper to Back of Cab: 124 1n.
Bumper to Front Axle: 43 in.
Wheel Base: 2111n.
Shipping Cube, Minimum: 2,716 cu ft
Tandem Axle Spacing: 56 in.
Tread Width:

Front: 77.901in.

Pusher: 72.701n.

Rear: 72.7010n.
Pusher Axle to Rear Tandem Forward Axle: 54in.
Dual Tire Spacking (6.88 in. (.17 m) between each dual): 13.75n.
Angle of Approach (Loaded): 42
Minimum Turning Diameter, Curb to Curb: 89.50 ft
Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty): 12 in.
Fording Depth, Maximum: 20 in.
PERFORMANCE:
Maximum Speed Forward (At 2100 rpm - 16th Gear): 59 mph
Speed of 3.9% Grade: 25 mph
Maximum Grade (At GCWR): 25%
Minimum Sustained Speed (At 1300 rpm): 2.23mph
Maximum Side Slope (W/Adequate Tractive Surface): 10%

METRIC

17,028 Kg

6,477 Kg
10,551 Kg

4,178 Kg
19,904 Kg
9,072 Kg
33,154 Kg

6,740 Kg
23,659 Kg

9,072 Kg
34,019 Kg

951Im
246 m
3.25m
3.61lm
3.30m
3.15m
1.09m
5.36m
76.91cum
142 m

198 m
1.85m
1.85m
1.37m
35m
42°
27.30m
30m
Slm

94.93 kph
40.22 kph
25%
3.59 kph
10%
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1-11. EQUIPMENT DATA (Continued).

MODEL M920 TRUCK TRACTOR

OVERALL CHARACTERISTICS:

National Stock Number:
Curb Weight:
Axle Loads (Empty):
Front Axle:
Rear Axle:
Axle Loads (with 40,000 Ibs (18,144 Kg) 5th Wheel Load):
Front Axle:
Rear Tandem:
Pusher Axle:
Gross Vehicle Weight:
Gross Axle Weight Rating:
Front Axle:
Rear Tandem:
Pusher:
Gross Vehicle Weight Rating:
Towed Load (M-870 Trailer — 40,000 Ibs (18,144 Kg) on the King Pin):
Gross Combination Weight Rating:

DIMENSIONAL DATA:

Overall Length:
Overall Width (Body):
Height (Over Horns — Empty):
Overall Height (Over Stack — Empty):
Cab to Axle:
Bumper to Back of Cab:
Bumper to Front Axle:
Wheel Base:
Shipping Cube, Minimum:
Tandem Axle Spacing:
Tread Width:
Front:
Pusher:
Rear:
Pusher Axle to Rear Tandem Forward Axle:
Dual Tire Spacing (6.88 in. (.17 m) Between each Dual):
Fifth Wheel to Rear Tandem:
Overall Length with M-870 Trailer:
Angle of Approach (Loaded):
Minimum Turning Diameter, Curb to Curb:

Minimum Ground Clearance (Under Rear Walking Beam Bracket, Empty):

Fording Depth, Maximum:
PERFORMANCE:

Maximum Speed Forward (At 2100 rpm — 16th Gear):
Maximum Speed on 3.9% Grade:

Maximum Grade (At GCWR):

Minimum Sustained Speed (At 1300 rpm):

Maximum Drawbar Pull @ 0.7 Coefficient:

Maximum Side Slope (W/Adequate Tractive Surface):

ENGLISH

2320-01-028-4397
30,270 Ibs

14,700 lbs
15,570 Ibs

8,870 Ibs
46,010 Ibs
30,000 Ibs
74,880 Ibs

14,860 Ibs
52,160 Ibs
20,000 Ibs
75,000 Ibs
99,730 Ibs
130,000 Ibs

319,30 in.
96.75 in.
128 in.
142 in.
130in.
124 in.
43 in.
211in.
2,317 cu ft
56 in.

77.90 in.
72.70 in.
72.70in.
54 in.
13.75in.
8in.
60.75 ft
42°

89.50 ft
11.62 in.
201in.

59 mph
25 mph
25%
2.23mph
47,403 Ibs
10%

METRIC

13,730 Kg

6,668 Kg
7,063 Kg

4,023 Kg
20,870 Kg

9,072 Kg
33,965 Kg

6,740 Kg
23,659 Kg

9,072 Kg
34,019 Kg
45,277 Kg
58,968 Kg

8.11m
246 m
3.25m
3.61m
3.30m
3.15m
1.09m
536m
65.61cum
142 m

198 m
1.85m
1.85m
1.37m
35m
20m
18.52 m
42°
27.30m
29m
Slm

94.93 kph
40.22 kph
25%
3.59 kph
21,501 Kg
10%
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1-11 EQUIPMENT DATA (Continued).

CAB (ALL MODELS)

Make: AM General.
Type: 2-passenger, all-steel with butterfly hood.
ENGINE (ALL MODELS)
Make/Model/Type: Cummins Diesel/NTC-400/6 -cylinder, 4 cycle.
Displacement; 855 cu in. (14 liters).
Compression Ratio: 13.5:1.
Horsepower — Gross: 400 @ 2100 rpm (298 Kw @ 2100 RPM).
Torque - Gross: 1150 Ib-ft @ 1500 RPM (1559 Nem @ 1500 RPM).
Lube Capacity: 46 qts (43.5 liters).
Coolant Capacity: 17.25 gal (65.3 liters).

Governed Speed: 2100 rpm.
Retarder (Integral with Engine):
Make/Model: Jacobs/130
TRANSMISSION (ALL MODELS)
Make/Model/Type: Caterpillar/D7155/Semi-Automatic

Number of Gears:

Ratios: 1st
2nd
3rd
4th
5th
6th
7th
8th
9th

10th
11th
12th
13th
14th
15th
16th
Reverse
Reverse

Shift: Remote — Air Control — Power Shift
Lube Capacity:
Weight, Net Dry (Approx) Including Control:

16 Forward, 2 Reverse.

14.77
1221
10.07
8.33
6.89
5.70
470
3.89
3.14
2.60
2.14
177
147
12
1.00
83
14.77
8.33

5.5 gal (20.8 liters).
1,090 Ibs (494.86 Kg).
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1-11. EQUIPMENT DATA (Continued). |

TM 9-2320-273-20

TRANSFER CASE (MODELS M916 THROUGH M920)

Make/Model: Oshkosh/1,800 series F-U29.
Ratio: 11
Torque Capacity: 15,155 Ib-ft (20,550 NZm).
Torque Proportioning — Front/Rear: 1:1 When Engaged.
Lock-Up - Front Axle: Air Operated.
Lube Capacity: 5 qts (4.48 liters).
AXLES (MODEL M915)
Front:
Make/Model/Type: Rockwell/F-F931/I-Beam.
Rated Capacity: 12,000 Ibs (5448 Kg).
Steer Angle: 32°.
Rear Tandem:
Make/Model: Rockwell/SQHP.
Ratio: 4.44:1.
Rated Capacity (Tandem): 38,000 Ibs (17,252 Kg).
Inter-Axle Differential: Bevel Gear.
Lock-Up: Air Control.

. . Forward/Rear Make/Type:
Axle Differential = o iRear Make/Type:
Lubrication:

Lube Capacity — Forward/Rear:

Detroit Automotive/No-Spin.
Rockwell/Bevel Gear.
Pressure.

40/36 pts (19/17 liters).

AXLES (MODELS M916 AND M918)

Front:
Make/Model/Type:
Ratio:
Rated Capacity:
Steer Angle:

Rear Tandem:
Make/Type:
Ratio:

Rated Capacity (Tandem):
Inter-Axle Differential:
Lock-Up:

Axle Differential Make/Type:
Lubrication:
Lube Capacity — Forward/Rear:

Rockwell/FDS/1807/Hypoid.
6.17:1.

20,000 Ibs (9,080 Kg).

28°.

Rockwell/SUHD

6.17:1.

58,000 Ibs (26,332 Kg).
Bevel Gear.

Air Operated.

Detroit Automotive/No-Spin.
Pressure.

34/28 pts (16/13.2 liters).
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1-11. EQUIPMENT DATA (Continued).

AXLES (MODELS M917, M919, AND M920)

Front:
Make/Type/Model:
Ratio:
Rated Capacity:
Steer Angle:
Pusher: Type:
Rated Capacity:
Singles/Duals:
Rear Tandem:
Make/Model:
Ratio:
Rated Capacity (Tandem):
Inter-Axle Differential:
Lock-Up:
Axle Differential Make/Type:
Lubrication:

Lube Capacity — Forward/Rear:

Rockwell/Hypoid FDS-1807.
6.17:1.

20,000 Ibs (9,080 Kg).

28 degrees.
Rockwell/Granning.

20,000 Ibs (9,080 Kg).

Duals.

Rockwell/SUHD.

6.17:1.

58,000 Ibs (26,332 Kg).

Bevel Gear.

Air Operated.

Detroit Automotive/No-Spin.
Pressure.

34128 pts (16.08/13.25 liters).

SUSPENSION

(MODEL M915)

Front:
Make/Type:
Rate:
Static Deflection:;
Rear Tandem:
Make/Model/Type:
Static Deflection:

Rockwell/Asymmetrical Leaf Pin & Shackle.
1,861 Ibsfin. (332.3 Kg/cm).
2.73 in. (6.93 cm).

Hendrickson/RTE 380/Walking Beam-Steel Leaf.
.97 in. (2.46 cm).

SUSPENSION

(MODEL M916)

Front:
Make/Type:
Rate:
Static Deflection:
Rear Tandem:
Make/Model/Type:
Static Deflection:

Rockwell/Asymmetrical Leaf Pin & Shackle.
3,245 Ibsfin. (580 Kg/cm).
1.94in. (4.93 cm).

Hendrickson/RT 450/Walking Beam-Steel Leaf.
2.851n. (7.24 cm).
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1-11. EQUIPMENT DATA (Continued).

SUSPENSION (MODEL M917)
Front:
Make/Type: Rockwell/Asymmetrical Leaf Pin & Shackle.
Rate: 3,245 Ibsfin. (580 Kg/cm).
Static Deflection: 2.11in. (5.36 cm).
Pusher:
Make/Model/Type: Granning/T-500 AP/Trailing Arm Non-Linear
(503 Ibs/in.) (85.2 Kg/cm).
Raising System: External Positive Pneumatic.
Rear Tandem:
Make/Model/Type: Hendrickson/RT 450/Walking Beam-Steel Leaf.
Static Deflection: 2.38 in. (6.04 cm).
SUSPENSION (MODEL M918)
Front:
Make/Type: Rockwell/Asymmetrical Leaf Pin & Shackle.
Rata: 3,245 Ibsfin. (580 Kglcm).
Static Deflection: 2.26 in. (5.74 cm).
Rear Tandem:
Make/Model/Type: Hendrickson/RT 450/Walking Beam-Steal Leaf.
Static Deflection: 4.6 in. (11.68 cm).
SUSPENSION (MODELS M919 AND M920)
Front:
Make/Type: Rockwell/Asymmetrical Leaf Pin & Shackle.
Rate: 3,245 Ibs/in. (980 Kglcm).
Static Deflection: 2.11in. (5.36 cm).
Pusher:
Make/Model/Type: Granning/T-500 AP/Trailing Arm Non-Linear
(503 Ibsfin.) (85.2 Kg/cm).
Raising System: External Positive Pneumatic.
Rear Tandem:
Make/Model/Type: Hendrickson/RT 450/Walking Beam-Steal Leaf.
Static Deflection: 2.00 in. (5.08 cm).
WHEELS (MODEL M915)
All Positions - Make/Model: Budd/47890-3.
Size — Dia x Rim Width: 20.00 x 8 in. (508 x 203 mm).
Number of Studs/Bolt Circle: 10/11.25in. (10/28.6 cm).
Stud Size: 1.125in. Grade 8 (2.86 cm).
Offset/Dual Spacing: 6.88/13.75 in. (17.5/35 cm).
Rated Capacity: 7,280 Ibs (3,305 Kg).
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1-11. EQUIPMENT DATA (Continued).

WHEELS (MODELS M916 AND M918)

All Positions - Make/Model:
Size - Dia x Rim Width:
Number of Studs/Bolt Circle:
Stud Size:
Offset/Dual Spacing:
Rated Capacity:

Budd/R49210.

24.00 x 8in. (610 x 203 mm).
10/11.25 in. (10/28.6 cm).
1.125 in. Grade 8 (2.86 cm).
6.88/13.75 in. (17.5/35 cm).
7,430 Ibs (3.373 Kg).

WHEELS (MODELS M917, M919 AND M920)

All Positions - Make/Model:
Size - Dia x Rim Width:
Number of Studs/Bolt Circle:
Stud Size:
Offset/Dual Spacing:
Rated Capacity:

Budd/R49210.

24.00 x 8 in. (610 x 203 mm).
10/11.25 in. (10/28.6 cm).
1.125 in. Grade 8 (2.86 cm).
6.88/13.75 in. (17.5/35 cm).
7,430 Ibs (3.373 Kg).

TIRES (MODEL M915)

All Positions — Make/Model:
Size:
Type:
Load Range/Ply Rating:
Static Loaded Radius:
Rated Capacity — Single/Dual:

10.00 x 20 in. (254 x 508 mm).
Bias Ply - On-Highway.

G4,

19.6 in. (49.8 cm).

6,040/5,300 Ibs (2742/2406 Kg).

TIRES (MODELS M916 THROUGH M920)

All Positions — Make/Model:
Size:
Type:
Load Range/Ply Rating:
Static Loaded Radius:
Rated Capacity — Single/Dual:

11.00 x 24 in. (279 x 610 cm).
Bias Ply — On/Off Highway.

G/14.

22.51in. (57.1 cm).

7,430/6,520 Ibs (3,373/2,9360 Kg).
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BRAKES (MODELS M917, M918, AND M920)

Service: Rockwell — Air Actuated
Front Axle: 16 sq in. (Actuator) - Wedge
Dia x Width: 17 x 6 in. (48.18 x 15.24 cm).
Pusher Axle: 36 sq in. (Actuator) - “S” Cam
Dia x Width: 16.5 x 7 in. (47.72 x 17.78 cm).
Rear Tandem: 30 sq in. (Actuator) - “S” Cam
Dia x Width: 16.5x 7 in. (41.91 x 17.78 cm)
Parking:
Type: Spring Chamber
Location: Rear Tandems
Actuation: Air Exhaust
FIFTH WHEEL (MODEL M915)
Make/Model: Holland/3600-102-LH
Type: 36 in. (91.4 cm) Dia - Single Oscillating
Rated Capacity: 40,000 Ibs (18,160 Kg) Vert
150,000 Ibs (68,100 Kg) Drawbar
King Pin Size: 2.0in. (5.08 cm)

Pitch — Forward/Aft:

15/10°

FIFTH WHEEL (MODELS M916 AND M920)

Make/Model:

Type:
Rated Capacity:

King Pin Size:
Pitch — Forward/Aft:

Holland/FW-70-0-15

36 in. (91.4 cm) Dia - Single Oscillating
70,000 Ibs (31,780 Kg) Vert

200,000 Ibs (90,800 Kg) Drawbar
3.5in. (8.9 cm)

15/19°

PINTLE (MODELS M915, M916, M917 AND M920)

Make/Type:
Rated Capacity:

Holland/NO. 760
30 ton (27.2 metric ton)
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1-11. EQUIPMENT DATA (Continued)

STEERING (MODELS M915 THROUGH M920)

Gear — Make/Type:

Ross/Integral Power

Model: HFB-70033
Ratio: 2341
Auxiliary Cylinder Make/Model: Ross/C44538
Piston Diameter: 2.80in. (7.1 1 cm)
Wheel: Sheller Globe
Diameter: 20 in. (50.8 cm)
Pump Make/Type: Eaton/Gear Driven
Model: ERS-15867-1
Flow Rates: 3.35 GPM (12.68 liters min) @ 600 RPM + 1200 psi
7.0/8.0 GPM (26.49/30.28 liters) @ 3000 RPM
+ 50 psi
BRAKES (MODEL M915)
Make/Type:
Service: Rockwell — Air Actuated
Front Axle: 9 sq in. (Actuator) — Wedge
Dia x Width: 15x5in. (38.1 x 12.7 cm)
Rear Tandem: 30 sq in. (Actuator) - “S" Cam
Dia x Width: 16.5x 7 in. (41.9 x 17.8 cm)
Parking:
Make/Type: Anchorlock — Spring Chamber
Location: Rear Tandems
Actuation: Air Exhaust
BRAKES (MODELS M916 AND M918)
Service: Rockwell — Air Actuated
Front Axle: 16 sq in. (Actuator) — Wedge
Dia x Width: 17 x 6 in. (43.2 x 15.2 cm)
Rear Tandem: 30 sq in. (Actuator) — “S” Cam
Dia x Width: 16.5x 7 in. (41.9 x 17.8 cm)
Parking:
Make/Model: Anchorlock Spring Chamber
Location: Rear Tandems
Actuation: Air Exhaust
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1-11. EQUIPMENT DATA (Continued).

FRAME (MODEL M915)

Type:
Channel Section:

Section Modulus:

Steel-Heat Treat-Bolted-
110,000 psi (758,450 kPa)
10,6251in.x 3.25in. x .38 in.
(28.99 cm x 8.25 ¢cm x .7 cm)
17.7 cuin. (290 cm’)

Overall Width: 34 in. (86.4 cm)
FRAME (MODELS M916 THROUGH M920)
Type: Steel-Heat Treated-Bolted-

Channel Section:

Auxiliary Section (Wrapper):

Section Modulus:

110,000 psi (758,450 kPa)
10.6251in.x 3.25in, x .38 in.

(28.99 cm x 8.25 cm x .7 cm)
11.501in. x 3.625 in. x .38 in.
38.04 cu in. (623.36 cm’)

Overall Width: 34 in. (86.4 cm)
WINCH (MODELS M916 AND M920)
Make/Model: DPMFG/4045
Type: Hydraulic Planetary
Capacity: 45,000 Ibs (20411.64 Kg)
ELECTRICAL SYSTEM (ALL MODELS)
Type: Basic 12V-w/24V Starting

Batteries Make/Model/Type: Delco Remy/1200 Series/
Maintenance Free

Number/Volts: 4/12v

Alternator Make/Model: Leece-Neville/2500JB
Volts/Amps: 12/24V/85 Amps

Starter:
Make/Model: Leece-Neville/7406 MA Series
Volts: 24V

1-19/1-20 (Blank)
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CHAPTER 2

PRINCIPLES OF OPERATION

2-1. OVERVIEW.

This chapter explains the functioning of chassis components you will be maintaining at the Organiza-
tional level, and how these components relate to each other. The explanation is broken down into the
following sections:

o o o o®

S —~ o

o =

~ 9 - o T

= c

x =

N <

bb.

Truck/Tractor Chassis [[para_2-2 thru 2-5).

Engine 2-7).

Engine Controls [(para 2-8 thru 2-10).

Transmission and Controls 2-12).

Power Transfer Case and Rear Axle Differential Lockup [para 2-13] 2-14).
Pusher Axle and Controls 2-16).

Front Axle and Suspension thru 2-19).

Rear Axle thru 2-22).

Fuel and Air Intake System [(para 2-23 thru 2-25).

Engine Oil System [(para 2-28 thru 2-28).

Exhaust System 2-30).

Cooling System [(para _2-31 thru 2-33).

Relays, Circuit Breakers, and Wire Identification [(para _2-34 thru 2-36).
Starting and Starting Control System [(para 2-37] 2-38).
Ether Quick-Start [para_2-39, 2-40).

Batteries and Power Generating System [(para 2-41], 2-42).
Service Lighting System [(para 2-43 thru 2-49).

Blackout Lighting System 2-51).
Instrumentation (para_2-52).

Electric Horn [para 2-53] 2-54).

Cab Heating and Ventilating Systems[{para 2-5% thru 2-58).
Compressed Air System [(para 2-59, 2-60).

Brake System [(para 2-61 thru 2-70).

Auxiliary Air-Powered Systems thru 2-74).
Steering System [(para 2-75| 2-76).

Power Takeoff 2-78).

Winch 2-80).

Winterization Kit (para_2-81] 2-82).
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2-1. OVERVIEW (Continued).

You can find other basic information about the M915, M916, and M920 Truck Tractors and Chassis
for the M917, M918, and M919 in:

a.[__Chapter| 5, section Il (Circuit Descriptions).

b. (Schematic Diagrams).

C.

TM 9-2320-273-10 (Operating Instructions for the M915, M916, and M920 Truck
Tractors and Chassis for the M917, M918, and M919).

Section | TRUCK/TRACTOR CHASSIS

2-2. INTRODUCTION.

Following is a description of the basic chassis and cab and illustrations of the power train. You will
find detailed descriptions of the major components shown in subsequent sections in this chapter.

2-3. BASIC CHASSIS AND CAB.

The basic chassis and cab for all M915 thru M920 vehicles is the Crane Carrier Corporation Centaur
Model T3824. Three frame types are used, each designated by its corresponding chassis.

a.

b.

e.

f.

Type | for
Type 1l for
Type |l for
Type Il for
Type Il for

Type Il for

Model M915 (6 x 4 tractor).

Model M916 (6 x 6 tractor).

Model M918 (6 x 6 bituminous distributor).
Model M917 (8 x 6 dump truck).

Model M919 (8 x 6 Concrete-Mobile® mixer).

Model M920 (8 x 6 tractor).

The same basic frame is used for each type design. Type Il and Type Ill frames differ from Type |
frame by the addition of a 3/8-inch outer channel. The designations given above (6 x 4, 6 x 6 and
8 x 6) refer to the number of wheel positions on the vehicle (first digit) and number of drive wheel
positions (second digit). For example: 6 x 4 indicates six wheel positions (inside wheels on rear
axles are not counted), and four driving wheel positions.

2-2



2-4. POWER TRAIN M915.
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Section I ENGINE

2-6. INTRODUCTION.

The Cummins NTC-400 Engine is used on all M915 thru M920 vehicles. It is an inline, six-cylinder,
four-stroke, four-cycle, turbocharged diesel engine. The engine is common to other production truck
diesel engines, without special operating or maintenance requirements. This section provides you with
illustrations that identify major exterior components. See one of the following associated engine sys-
tems in this chapter for details:

a. Engine Controls (section Ill).

b. Fuel and Air Intake System (section IX).

c. Engine Oil System (section X).

d. Exhaust System (section XI).

e. Cooling System (section XII).

f. Starting and Starting Control System (section XIV).
g. Ether Quick-Start System (section XV).

h. Batteries and Power Generating System (section XVI).
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2-7. ENGINE EXTERIOR COMPONENTS.

COMPRESSOR
GOVERNOR

TACHOMETER
DRIVE FUEL SOLENOID
AIR SHUTOFF VALVE
COMPRESSOR STARTER
ACCESSORY | ° : SOLENOID
DRIVE (] uw

STARTER
OIL PUMP 4«ﬂ—TT" MOTOR

HYDRAULIC PUMP
AND RESERVOIR
(POWER STEERING)

WATER

MANIFOLD TURBOCHARGER

ROCKER ARM

HOUSING COVER ™~~—

l lﬂlﬂ%;é %
FUEL PUMP

ETHER
CYLINDER

AFTERCOOLER

QUICK-START
 SOLENOID VALVE

FUEL FILTER
FAN CLUTCH

h / FAN

ENGINE RETARDER _ et
BRAKE

EXHAUST MANIFOLD

)

m
oyl

BREATH
TUBE

OIL LEVEL
DIPSTICK
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Section Il ENGINE CONTROLS

2.8. INTRODUCTION.

Cab engine controls for all M915 thru M920 vehicles are identical. Special body engine speed controls
for models M917, M918, and M919 are described in the following manuals:

a. M917 Dump Truck — TM 5-3805-274-24 & P.
b. M918 Bituminous Distributor — TM 5-3895-371-24 & P.
C. M919 Concrete - Mobil°Mixer — TM 5-3895-372-20.

2-9. ENGINE SPEED CONTROLS.

1. HAND THROTTLE. Allows manual control of engine rpm. Throttle motion is transferred
by cable to engine mounted pivot lever (6).

THROTTLE CABLE. Flex cable from hand throttle to engine mounted pivot lever (6).
ACCELERATOR PEDAL. Connected by mechanical linkage to under cab pivot lever (4).
PIVOT LEVER. Mechanical linkage that connects accelerator pedal to accelerator rod.

S N

ACCELERATOR ROD. Connects accelerator pedal and throttle linkage to accelerator lever
on fuel pump.

6. ENGINE MOUNTED PIVOT LEVER. This lever connects the under dash hand throttle
cable (ALL) and the winch throttle cable (M916 and M920) to the accelerator rod.

7.  ACCELERATOR LEVER. This lever controls the flow of fuel through the fuel pump thus
setting engine speed.

8. FUEL CONTROL RETURN SPRING. Return accelerator lever to normal position when
hand throttle and accelerator pedal are not engaged.

Vo
\ \ \‘\

%3\1
| ,\L\

TA 074558
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2-10. ENGINE RETARDER BRAKE CONTROLS.

NOTE

In reading the following descriptions
make sure that the throttle switch is in
its normally-closed position.

1. ENGINE RUN SWITCH. Energizes the 12-volt electrical system, including engine retarder
brake circuit.

2.  ENGINE RETARDER SWITCH. Three-position switch allows driver to select engine braking
for two cylinders (LOW), four cylinders (MED), or six cylinders (HIGH). Depressing foot
pedal actuated switch completes 12-volt power circuit to energize one, two, or three solenoids.




TM9-2320-273-20

2-10. ENGINE RETARDER BRAKE CONTROLS (Continued).

3. CIRCUIT BREAKER (CB-6). Protects electrical components of engine retarder brake circuit
by opening when load exceeds 20 amps. Automatically recycles until the overload is
removed.

4. FLOOR PEDAL SWITCH. Allows driver to activate engine brake circuit with his left foot.
When depressed, switch supplies 12-volt power through CB-6, throttle switch, engine retarder
switch, to energize the selected solenoid valve.

5. THROTTLE SWITCH. Open switch prevents activation of engine retarder brake if hand
throttle is pulled out or accelerator pedal is pressed down. Activating arm on fuel pump lever
closes switch when hand throttle and accelerator are both disengaged.

6. SOLENOID VALVES. When valves are activated, they operate engine braking mechanism.

0 o0}~
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0
o100
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Section IV TRANSMISSION AND CONTROLS

2-11.

INTRODUCTION.

The Caterpillar D7155 transmission is used on all M915 thru M920 trucks. It is a mechanical drive
unit with 16 forward speeds and 2 reverse speeds. The transmission is bolted directly to engine fly-
wheel housing.

2-12. TRANSMISSION AND CONTROLS.

10.

11.

12.

13.

14.

15.

16.

1.

N o oo s

ENGINE RUN SWITCH. Energizes the 12-volt electrical system, including the transmission
oil temperature gage circuit.

TRANSMISSION OIL TEMPERATURE GAGE. Signal from sending unit actuates pointer
gage showing transmission oil temperature.

CIRCUIT BREAKER (CB-6). Protects electrical components of transmission oil temperature
circuit when load exceeds 20 amps. Automatically recycles until the overload is removed.

RATIO SELECTOR UNIT. Floor-mounted, houses transmission controls.
GEAR SELECTOR. Allows operator to select desired gear.
TRANSMISSION AIR CHARGING VALVE. Used to charge control line when starting up.

CONTROL LINE. Carries pneumatic pressure which controls pressure from supply line.
Normal air pressure is 90-120 psi (transmission is disengaged if air pressure drops below 60 psi).

BREATHERS. Prevent air pressure buildup in case.

SUPPLY LINE. Pneumatic pressure, controlled by line from ratio selector and sets transmis-
sion to selected gear. Normal air pressure is 90-120 psi (transmission is disengaged if air
pressure drops below 60 psi).

SPEEDOMETER CABLE. Provides engine speed input to tachograph.

TRANSMISSION OIL COOLER. Two hydraulic lines carry warm oil from the transmission
to an oil cooler mounted in front of radiator. Once cooled, the oil is returned to the
transmission.

DIPSTICK AND OIL FILL PORT. Used to inspect and replenish oil supply. Normal
capacity: at oil change 5.5 gallons (21 liters) of engine oil.

DRAIN PLUG. Provides access for draining oil. Has magnetic base to attract foreign parti-
cles in the oil and warn of unusual wear of the internal parts.

SUPPLY RESERVOIR. Provides air supply line. Normal air pressure is 90-120 psi (transmis-
sion is disengaged if air pressure drops below 60 psi).

ACCESS PLATE. Provides opening for access to oil pump suction line screen, There is an
identical plate on the opposite side of the transmission.

TRANSMISSION OIL TEMPERATURE SENDING UNIT. Provides electrical signal to tem-
perature gage for indicating transmission oil temperature.

2-10
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2-12. TRANSMISSION AND CONTROLS (Continued).
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Section V POWER TRANSFER CASE AND REAR AXLE
DIFFERENTIAL LOCKUP

2-13. INTRODUCTION.

The power transfer cases on M916 thru M920 trucks provide a means of engaging or disengaging front
wheel drive. The instrument panel control for this feature also allows the driver to lock up the rear
inter-axle differential so that all differentials on rear axle tandem turn the same speed. (The instru-
ment panel control engages or disengages the front propeller shaft to the front driving axle (M916 thru
M920) and the inter-axle differential located in all the forward rear tandem axles.) On M916 and
M920 models only, an oil cooler is used to keep the transfer case lubricant within the proper tempera-
ture range during warm weather operation. It is disconnected in cold weather to prevent cooler dam-

age (sed para 7-9).

The M915 is a 6 x 4, activating the differential lockout control locks the inter-axle differential there-
by connecting the transmission to front tandem and rear tandem axles solidly together.

The forward rear tandem axle is equipped with a no-spin differential which automatically locks, elim-
inating differential action independent of the manual control, at least three wheels on the rear tandem
must turn when the inter-axle differential lock is engaged.

2-14. POWER TRANSFER CASE.

1. ENGINE RUN SWITCH. Energizes 12-volt electrical system, including differential lockup
indicator circuit,

2. LOCKUP INDICATOR. llluminates when lockup switch is closed.

3. CIRCUIT BREAKER (CB-6). Protects electrical components of differential lockup circuit by
opening when load exceeds 20 amps, Automatically recycles until overload is removed.

4, AIR MANIFOLD. Routes air from reservoir to control valve.

5. CONTROL VALVE. Provides control to engage or disengage front wheel drive on M916 thru
M920. When front wheel drive is engaged, air pressure is applied to lockup rear axle differen-
tial. When front wheel drive is disengaged, air pressure is vented through lockup valve. On
M915, this control locks up the rear differential only.

6. OIL COOLER LINE. Carries cooled oil to top of power transfer case. (M916 and M920 only).

7. OIL COOLER. By means of fresh air flow thru fins and tubing, cools warm oil from power
transfer case (M916 and M920 only); suspended under winch platform.

8. OIL COOLER LINE. Brings warm oil from power transfer case to oil cooler (M916 and M920
only).

9. OIL PUMP. Driven from upper shaft of power transfer case, draws warm oil from bottom of
case, pumps thru cooler, and returns to top of case (M916 and M920 only).

10. OIL PUMP LINE. Carries warm oil from bottom of case to pump (M916 and M920 only).

11. TEE. Replaces drain plug (plug is reinserted in end of tee; provides connection for line (10).
(M916 and M920 only).
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2-14.

POWER TRANSFER CASE (Continued).

12.

13.

14.

15.

LOCKUP CHAMBER. When air pressure is applied to the chamber, it mechanically locks the
rear axle differential in place so that drive is applied to both rear axles. Without air pressure,
the differential applies drive to the axle that offers the least resistance.

DRAIN PLUGS. Allow draining oil during service intervals. Has magnetic base to attract
foreign particles and warn of unusual wear of internal parts.

FILLER PLUGS. Provide means of checking and replenishing oil supply.

LOCKUP SWITCH. Normally open; closed by 60 psi air pressure to activate lockup indicator
circuit.

2
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Section VI PUSHER AXLE AND CONTROLS

2-15. INTRODUCTION.

A pusher axle is provided on M917, M919, and M920 vehicles.

2-16. PUSHER AXLE.

1.  PRESSURE REGULATOR VALVE. Allows operators to regulate air pressure to air bags.
PRESSURE GAGE. Air-actuated gage indicates pressure in lines to air bags.

UP-DOWN SELECTOR VALVE. In DOWN position, directs air pressure to air bags which
lower axle. In UP position, directs pressure to air cylinders which raise axle.

4. AIR CYLINDERS. Provide force to raise axle to stowed position.
SHOCK ABSORBERS. Stabilize fluctuations in air bags caused by road surface variations.

6. AIR BAGS. Provide force to lower axle to road position.

2
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Section VIl FRONT AXLE AND SUSPENSION

2-17.

INTRODUCTION.

The Model M915 is equipped with a non-driving front axle; the Models M916 thru M920 have a driving
front axle. (See power train illustrations in paragraphs 2-4 and 2-5.) Shock absorbers are used only on
the Model M915.

2-18. NON-DRIVING FRONT AXLE (M915).

1.

KNUCKLE AND KINGPIN ASSEMBLY (Shown with drum removed). Movable joint between
the wheel and axle |-beam.

STEERING ARM. Connects to power steering drag link (see[para 2-76).
DRUM. Houses the wheel brakes. Serves as mount for front wheels.

TIE ROD ASSEMBLY. Connects left and right knuckles for synchronized movement of both
wheels.

SHOCK ABSORBERS (M915). Supplement spring and stabilize spring fluctuations caused
by road surface variations.

LEAF SPRINGS. Absorb and minimize the amount of road shock transmitted to the vehicle
frame.

SHACKLE. Swinging support that permits the leaf spring to vary in length as it is deflected.

BRAKE Al R CHAMBER. When pressure is supplied to the chambers from the air system,
they mechanically activate the brake mechanism.

TA 074563
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PINION YOKE. Attaches to transfer case propeller shaft universal. (See illustration in

2-19. DRIVING FRONT AXLE (M916 THRU M920).
NOTE
See illustration [in_para 2-18 for identifi-
cation and description of common
components.
BREATHER. Allows fumes from hot oil to escape.
CARRIER. Houses differential drive and driven gears.
[para 2-5)
4. DRAIN PLUG. Allows draining oil at service intervals.

FILLER PLUG. Provides access for checking oil level and replenishing oil supply.

TA 074564
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Section VIII REAR AXLE

2-20. INTRODUCTION.

Two similar rear axle assemblies are used in the M915 thru M920 vehicles. The Model M915 uses one
type; the Models M916 thru M920 use a different assembly. (Specifications for both axles are given

in [para 1-11])

2-21. REAR AXLE (M915).

10.

HUB AND DRUM ASSEMBLY. Serves as mount for rear wheels. Houses the brake shoe
assemblies which can be mechanically forced against it to slow or stop the vehicle.

AXLE SHAFT. Transmits power from the differential gear assembly to the hub assembly
inside of axle housing.

INTER-AXLE PROPELLER SHAFT. Transmits power to rear axle.

DIFFERENTIAL LOCKUP CHAMBER. Air actuated by lockup switch located in cab
interior. (Refer to [para 2-14] for description.)

BRAKE AIR CHAMBER. (Refer to[para 2-64 for description.)

PINION YOKE. Connects to propeller shaft from transmission.

OIL FILTER. Oil filter (under cover) removes impurities from oil in forward rear axle. Filter
is replaceable, automobile-type unit (Refer ta LO 9-2320-273-12.)

DRAIN PLUG. Allows draining oil at service intervals.
FILLER PLUG. Used to inspect oil level and replenish oil supply.
BREATHER. Allows fumes from hot oil to escape.

G
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2-22. REAR AXLE (M916 THRU M920).

NOTE

See illustration in[paragraph 2-21 for
identification and description of common
components. For organizational mainten-
ance purposes, the basic difference between
the axles shown in[paragraphs 2-21 and 2-22
is that the axle shown below does not have
an oil filter. Quantity and placement of fill
and drain plugs also differ from one config-
uration to the other.

1. AXLE SHAFT. Transmits power from the differential gear assembly to the hub assembly inside
of axle housing.

2. HUB AND DRUM ASSEMBLY. Serves as mount for rear wheels. Houses the brake shoe assem-
blies which can be mechanically forced against it to slow or stop the vehicle.

3. FILLER PLUG. A plug used to gain access for inspecting oil level and replenishing oil supply.
4. INTER-AXLE PROPELLER SHAFT. Transmits power for forward-rear to rear-rear axle.

5. DIFFERENTIAL LOCKUP CHAMBER. Air actuated by lockup switch located in cab interior.
(Refer to[para 2-14 for description.)

6. BRAKE AIR CHAMBER. (Refer to[para 2-64 for description.)
7. PINION YOKE. Connects to propeller shaft from power transfer case.

8. DIFFERENTIAL INTERNAL LUBRICATION PUMP. Circulates gear lubricant under pressure
thru differential gears.

9. DRAIN PLUG. A magnetic plug which allows draining oil at service intervals. Also, draws metal-
lic particles from the oil.

10. BREATHER. Allows fumes from hot oil to escape.

||_—/;'|‘||m" #
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Section IX FUEL AND AIR INTAKE SYSTEM

2-23. INTRODUCTION.

This system is comprised of two basic subsystems: fuel delivery and air intake. The systems are iden-
tical in all M915 thru M920 vehicles.
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2-24. FUEL DELIVERY.

© ® N o 0 s

10.
11.

12.

13.

14.

15.

16.

17.

18.

FUEL GAGE. Needle actuated by electrical signal from sending unit which shows level of
fuel in tank.

ENGINE RUN SWITCH. Energizes 12-volt electrical system, including circuits to solenoid
shutoff valve and fuel level sending unit.

CIRCUIT BREAKER (CB-6). Protects electrical components of fuel system by opening cir-
cuit when load exceeds 20 amps. Automatically recycles until overload is removed.

PUSH TUBE. Transmits motion from cam follower to rocker arm assembly.
INJECTOR. Cam timed to meter and inject fuel into each cylinder.

ROCKER ARM. Transmits directional movement from push tube to injector.

FUEL DELIVERY LINE. Carries fuel under pressure from fuel pump to fuel manifold.
BYPASS LINE. Carries excess fuel from manifold back to tank.

CAMSHAFT. Determines valve and injector timing.

TANK. 118-gallon (446.63 liters) capacity (110-gallon (416.35 liters) draw).

FUEL LEVEL SENDING UNIT. Provides electrical signal to fuel gage for indicating fuel
quantity in tank.

CAM FOLLOWER. Mechanical lever transmits cam lobe movement from cam shaft to push
tube.

FILTER. Throwaway filter removes impurities from fuel. Petcock in bottom allows operator
to drain off water filtered from fuel.

SOLENOID SHUTOFF VALVE. Normally closed, shutting off fuel supply to engine. Open
when engine run switch is ON.

SCREEN FILTER. Located in fuel pump. Provides additional filtration for fuel prior to
entering engine.

MANUAL OVERRIDE FOR FUEL SHUTOFF SOLENOID. Normally closed, can be screwed
open to allow operation of engine when solenoid is not working.

FUEL PUMP. Gear driven from compressor drive. Built-in governor meters fuel through
screen filter, solenoid shutoff valve, and into injectors. Excess fuel from pump is returned
to the tank, The tachometer drive is located on the pump housing.

AIR ACTUATING LINE. Carries pressurized air from intake manifold to fuel pump. Pres-
sure from line opens valve in pump and allows full fuel flow.
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2-24. FUEL DELIVERY (Continued).
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2-25. AIR INTAKE.

1.  AIR RESTRICTION INDICATOR. Mounted on instrument panel. A red signal shows on
indicator housing when air cleaner needs servicing. A tube connects the indicator to the air
cleaner outlet. When air flow through the cleaner is restricted, the red signal becomes visible.
The unit is factory set to signal at a specific filter restriction. Resetting is accomplished by
pushing a button which is recessed in the bottom.

2. CROSSOVER TUBE. Directs compressed air from turbocharger, through aftercooler, to
intake manifold.

3. AFTER COOLER. Cools air entering intake manifold from turbocharger. Water flow from
engine cooling system absorbs heat. (See illustration of cooling system in[paragraph 2-32|)

4. ENGINE INTAKE MANIFOLD. Directs compressed air charge to each cylinder after it has
been cooled by aftercooler.

5. PLENUM. Directs outside air to the air intake tube.
6. AIR INTAKE TUBE. Draws outside air through grille mounted plenum and into air cleaner.
7. INLET TUBE. Directs air from air cleaner to turbocharger.

8. TURBOCHARGER. Driven by exhaust gases (para 2-30). Compresses air in the intake mani-
fold to increase engine power.

9. AIR CLEANER. Mounted on fire wall. Removes impurities from air entering turbocharger.
Has replaceable dry, two-stage element.

INSTRUMENT PANEL
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Section X ENGINE OIL SYSTEM

2-20. INTRODUCTION.

The engine oil system is identical on all M915 thru M920 vehicles. The system provides lubricating
oil for moving internal engine parts and the turbocharger. In addition, engine oil is used by the
Jacobs® brake (engine retarder).
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2-27. COMPONENTS AND PIPING ARRANGEMENT.

oil changes. Oil from pump circulates through the filter, then to the sump.
2. OIL PUMP. Circulates oil through engine to provide cooling and lubrication.
DRAINCOCK. Provide passage for draining oil.
4. FLATWASHER. Provides seal between draincock and oil bypass filter.

w
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1. OIL BYPASS FILTER. Provides additional filtration, allowing a longer period between

TA 237211 B

2-24 Change 2



T™M 9-2320-273-20

2-27. COMPONENTS AND PIPING ARRANGEMENT (Continued).

BREATHER TUBE. Allow fumes from hot oil to escape.
OIL FILLER. Located in engine cover. Used for replenishing engine oil supply.

5. OIL COOLER. Coolant circulates through internal tubes of oil cooler and carries away
heat from engine oil.

6. PRIMARY OIL FILTER. Throwaway filter removes dirt and foreign particles from oil.

7.  DIPSTICK. Engine oil level indicator.

8.  DRAIN PLUG. Located in bottom of engine oil pan, Used to drain oil from engine.

9. OIL RETURN LINE. Carries return oil from turbocharger to engine block.

10.  OIL SUPPLY LINE. Carries oil under pressure to cool and lubricate turbocharger.

TA 074570
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2-28. OIL MONITORING SYSTEM.

1.

ENGINE RUN SWITCH. Energizes 12-volt electrical system, including oil pressure gage
and warning light circuits.

OIL PRESSURE GAGE. Needle activated by electrical signal from oil pressure sending unit
indicates engine oil pressure.

OIL WARNING LIGHT. Indicator light is activated by 12-volt power from pressure switch
when engine oil pressure drops below 5 psi (34 kPa).

CIRCUIT BREAKER (CB-6). Protects electrical components of oil system by opening circuit
when load exceeds 20 amps. Automatically recycles until overload is removed.

PRESSURE SWITCH. Closes when oil pressure drops below 5 psi (34 kPa) and supplies
12-volt power to oil warning indicator.

OIL PRESSURE SENDING UNIT. Provides electrical signal to oil pressure gage to indicate
oil pressure.
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Section XI EXHAUST SYSTEM

2-29. INTRODUCTION.

The exhaust system is identical in all M915 thru M920 vehicles, except for minor variations in
arrangement.
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2-30. EXHAUST SYSTEM.

1. RAIN CAP. Prevents entry of rain and dirt into exhaust pipes when engine is not in use

2. EXHAUST MANIFOLD. Bolted to exhaust ports on cylinder heads. Collects exhaust
from ports and directs it to turbocharger.

3. TURBOCHARGER. See illustration and description ih_paragraph 2-25]

4.  TURBO OUTLET PIPE. Carries hot exhaust away from turbocharger.

5

FLEX PIPE(S). Connect turbo outlet pipe, muffler inlet pipe, and muffler. Pipes are
flexible to allow for vibrations and expansion in system.

MUFFLER INLET PIPE. Connects flex pipes.

MUFFLER. Directs exhaust through baffles to deaden noise.
EXHAUST STACK. Directs exhaust from muffler.
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Section XlII COOLING SYSTEM

2-31.

INTRODUCTION.

The cooling system is identical in all M915 thru M920 vehicles, The system provides coolant
for the engine block, oil cooler, aftercooler, fuel injectors, and air compressor.

2-32. COMPONENTS AND PIPING ARRANGEMENT.

10.
11.
12.
13.

14.

15.

16.

THERMOSTAT DEAERATION LINE. Escape route for air trapped in radiator top or
thermostat housing.

RADIATOR IN LET HOSE. Channels hot coolant into radiator when thermostat is open.

ENGINE SHUNT LINE. Allow air bubbles from coolant in pump to escape into radiator,
to prevent pump cavitation.

RADIATOR CAP. Closes off filler opening and keeps system under pressure up to a
maximum of 10 psi.

RADIATOR. Coolant is circulated through a series of fins and baffles so that outside
air flow can dissipate heat.

OIL COOLER. Engine coolant circulates through internal tubes of cooler and carries
away heat from engine.

AFTERCOOLER. Coolant flowing through core cools hot air entering intake manifold
ports from turbocharger.

WATER LINE. Carries water under pressure from block to aftercooler.
WATER LINE. Carries hot water from air compressor to thermostat housing.
WATER LINE. Carries coolant from water pump to air compressor.
ACCESSORY DRIVE. Powers the fan and water pump.

FAN. Forces air through radiator to control coolant temperature.

FAN CLUTCH. Air pressure from actuator engages fan when coolant temperature rises
above 190°F (88°C).

THERMOSTAT. Shuts off coolant flow to radiator until temperature reaches 185°F
(85°C). Coolant is then directed through radiator inlet hose to the radiator.

FAN CLUTCH ACTUATOR. When coolant temperature rises above 190°F (88°C),
actuator directs compressed air into fan clutch causing fan to engage.

WATER MANIFOLD. Collects coolant from cylinder heads and directs it to thermostat
housing.
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2-32. COMPONENTS AND PIPING ARRANGEMENT (Continued).
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2-33. COOLANT TEMPERATURE MONITORING SYSTEM.

2-32

WATER TEMPERATURE GAGE. Shows coolant temperature actuated by electrical
signal from water temperature sending unit.

ENGINE RUN SWITCH. Energizes 12-volt electrical system, including temperature
gage and temperature indicator light circuits.

ENGINE COOLANT TEMPERATURE WARNING LIGHT. Activated by 12-volt
power from water temperature switch when engine temperature exceeds 225°F
(107°C).

CIRCUIT BREAKER (CB-6). Protects electrical components and wiring of coolant
system by opening circuit when load exceeds 20 amps. Automatically recycles until
overload is removed.

WATER TEMPERATURE SWITCH. Normally open, closes to activate indicator light
when coolant temperature exceeds 225°F (107°C).

WATER TEMPERATURE SENDING UNIT. Provides electrical signal to temperature
gage.
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Section XllI RELAYS, CIRCUIT BREAKERS, AND WIRE IDENTIFICATION

2-34. INTRODUCTION.

a.  The electrical relays are identical in all M915 thru M920 vehicles, except for minor
variations in arrangement. The M917, M918, and M919 use two relays, the M915
use seven relays; while the M916 and M920 use eight.

b.  The circuit breakers are identical in the M915 thru M920 vehicles, except for minor
variations in arrangement. The M917, M918, and M919 use six circuit breakers to
protect their electrical systems, the M915 uses eight; while the M916 and M920 use
nine. These circuit breakers are rated at 20 amps continuous load. If an overload

does occur, the circuit breaker automatically recycles (opens and closes) until the
overload is removed.
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2-35. RELAYS AND CIRCUIT BREAKERS.

1.

10.

11.

12.

13.

14.

15.

16.

RELAY (K1). (M915 thru M920) Normally open contacts: Provides 12-volt power to
the electric horn when energized.

RELAY (K2). (M915, M916, and M920) Normally open contacts: Provides 24-volt power
to trailer left turn signal light when energized.

RELAY (K2). (M918 and M919) Normally closed contacts: Provides 12-volt power to
the backup alarm when energized.

RELAY (K2). (M917) Normally closed contacts: Disconnects 12-volt power from
tractor backup lights when the Operation switch is in BLACKOUT position,

RELAY (K3). (M915, M916, and M920) Normally open contacts: Provides 24-volt
power to trailer right turn signal light when energized.

RELAY (K4). (M915, M916, and M920) Normally open contacts: Provides 24-volt
power to trailer blackout stop lights when energized.

RELAY (K5). (M915, M916, and M920) Normally open contacts: Provides 24-volt
power to trailer blackout tail lights when energized.

RELAY (K6). (M915, M916, and M920) Normally open contacts: Provides 24-volt
power to trailer marker and tail lights when energized.

RELAY (K7). (M915, M916, and M920) Normally closed contacts: Disconnects
12-volt power from tractor backup lights when operation switch is in BLACKOUT
position.

RELAY (K8). (M916 and M920) Normally closed contacts: Provides 12-volt
power to work lamps when WORK LAMPS switch is ON.

ENGINE TEMPERATURE DIODE. Provides a circuit to illuminate engine temperature
indicator when engine is cranking, and prevents engagement of the starter by feedback
voltage in the event the water temperature switch closes.

CIRCUIT BREAKER (CB-9). Protects the 12-volt work lamps circuit in the M916 and
M920 vehicles.

CIRCUIT BREAKER (CB-8). Protects the 24-volt blackout stop, marker, and tail light
circuits for trailers used with the M915, M916, and M920 vehicles.

CIRCUIT BREAKER (CB-7). Protects the 24-volt left and right turn signals and
blackout tail light circuits for trailers used with the M915, M916, and M920 vehicles.

CIRCUIT BREAKER (CB-6). Protects the 12-volt engine retarder brake, instrument
gages, low air, park brake, and differential lockout circuits in the M915 thru M920
vehicles.

CIRCUIT BREAKER (CB-5). Protects the 12-volt backup lights and ether start circuits
in the M915 thru M920 vehicles.

CIRCUIT BREAKER (CB4). Protects the 12-volt heater fan motor circuit in the M915
thru M920 vehicles.

CIRCUIT BREAKER (CB-3). Protects the 12-volt cigar lighter and dome light circuits
in the M915 thru M920 vehicles.

CIRCUIT BREAKER (CB-3). Protects the 12-volt utility outlets on the M915, M916,
and M920 vehicles.
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2-35. RELAYS AND CIRCUIT BREAKERS (Continued).

17. CIRCUIT BREAKER (CB-2). Protects the 12-volt electric horn and turn signal flasher
circuits in the M915 thru M920 vehicles.

18. CIRCUIT BREAKER (CB-1). Protects the 12-volt stop light, operation switch, turn
signal, and instrument lighting circuits in the M915 thru M920 vehicles.
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2-36. WIRE IDENTIFICATION.

The electrical wiring on the M915 thru M920 vehicles is contained in braided or loomed harness
assemblies. The wires are permanently hot-stamped with individual circuit numbers. The circuit
numbers appear two inches from each termination end and every six inches throughout the length.
Refer to[Appendix D for wiring harness drawings and electrical system diagrams, for circuit
numbers and terminations.
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Section XIV STARTING AND STARTING CONTROL SYSTEM

2-37. INTRODUCTION.

The starting and starting control system is identical in all M915 thru M920 vehicles.
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2-38. STARTING AND STARTING CONTROL SYSTEM.

ENGINE RUN SWITCH. Directly controls fuel solenoid shutoff valve and allows
remainder of starting circuit to be placed into operation when the start button is
depressed.

ENGINE START BUTTON. Activates starting circuit by energizing the starter
relay.

STARTER RELAY. With ENGINE RUN switch on, transmission ratio selector lever
in neutral, and ENGINE START button depressed, the relay energizes and closes the
starter solenoid circuit.

NEUTRAL SAFETY SWITCH. Switch is normally open. Starting circuit cannot be
activated when ratio selector lever is in any position other than neutral.
STARTER SOLENOID. 12-volt power is applied to the starter solenoid when

starter relay is energized. The solenoid closes and supplies 24-volt power, which
energizes the starter motor.

STARTER MOTOR. When energized, the motor engages the flywheel to start the
engine.

FUEL SOLENOID SHUTOFF VALVE. When the ENGINE RUN switch is turned
on, valve is energized and opens to allow fuel to pass to the injectors. (See[paragraphl
for description of fuel system.)
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2-38. STARTING AND STARTING CONTROL SYSTEM (Continued).

1 2

ok )@Q@«g@?@@:@] Emmﬁ
=21 ° SR HTE) | N

Y O o efltle |JOO N
N__ I T 7
TP Te 9o 00 0 @ 0 |

T™M 9-2320-273-20

12v
A A
24v
[>~+ 1 -+4)
O-+ Lo -

TA 073921

2-39



T™M 9-2320-273-20

Section XV ETHER QUICK-START

2-39.

INTRODUCTION.

The quick-start system is identical in all M915 thru M920 vehicles.

2-40.

ETHER QUICK-START.

ENGINE RUN SWITCH. Energizes 12-volt electrical system, including quick-start
solenoid valve circuit.

ETHER BUTTON. Activates solenoid valve. Will not work if thermal switch is open.

CIRCUIT BREAKER (CB-5). Protects electrical components and wiring of quick-
start system by opening circuit when load exceeds 20 amps. Automatically recycles
until overload is removed.

THERMAL SWITCH. Opens when coolant temperature is above 50°F (10°C), and
prevents solenoid valve from activating.

ETHER CYLINDER. Replaceable 18-02 (710 cc) ether container.

ETHER TUBE. Carries ether from solenoid valve thru atomizer to engine air intake
manifold.

ATOMIZER. Sprays fine ether mist into intake manifold.

SOLENOID VALVE. Controls release of ether from cylinder. When solenoid is
energized, ether flows to atomizer.
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2-40. ETHER QUICK-START (Continued).

@O/d
).A/N

®\9\‘@ 1oelloo i
? = |° PP [ Reiteannd
29 V"0 I's O e |@

TA 074574

2-41



T™M 9-2320-273-20

Section XVI BATTERIES AND POWER GENERATING SYSTEM

2-41. INTRODUCTION.

The battery and generating system provides 12- and 24-volt power to electrical systems in M915 thru
M920 vehicles. The power generating system is identical for all vehicles.

2-42. BATTERIES AND POWER GENERATING SYSTEM.

1.  ENGINE RUN SWITCH. Supplies 12-volt power from batteries through switch, circuit
breaker, to voltmeter.

2.  VOLTMETER. 10- to 16-volt gage indicates voltage provided by battery pack, and
alternator.

3. CIRCUIT BREAKER (CB-6). Protects electrical components of volt meter circuit by
opening when load exceeds 20 amps. Automatically recycles until overload is removed.

4. BATTERY PACK. Comprised of four 12-volt, maintenance-free batteries. Two batteries
wired in parallel in each set. Each set connected in series for 24-volt output. Battery
pack is used for both 1.2- and 24-volt output.

5. AC GENERATOR (ALTERNATOR). Generates voltage for recharging battery pack.
Has external 24-volt transformer rectifier.
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2-42. BATTERIES AND POWER GENERATING SYSTEM (Continued).
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Section XVII SERVICE LIGHTING SYSTEM

2-43. INTRODUCTION.

The service lighting system provides illumination required while operating the vehicles. This system
is comprised of the following subsystems:

a.  Headlamps and Tail Lampd_(para 2-44).

b.  Marker and Clearance Lamps| (para 2-45),

c.  Turn Signals and Hazard Warning Lamps|(para 2-46).

d. Backup Lampd (para 2-47).

e.  Work Lamps(para 2-48).

f. Instrument and Cab Dome Lamps[ (para 2-49).

g. Stop Lamps (See brake switches and indicators[(para 2-63)).

Individual circuit descriptions, except stop lamps, follow in this section. You can find a complete
electrical schematic diagram and wiring harness diagrams in[Appendix D]

2-44. HEADLAMPS AND TAIL LAMPS.

When headlamp switch is on, and operation lamp switch is in NORMAL, battery power is supplied
to illuminate the headlamps and tail lamps as well as the trailer tail lamps on the M915, M916, M917,
and M920. The trailer tail lamps are powered through tractor chassis receptacles.

1.  HEADLAMPS. Each assembly has two filaments in a sealed unit, a high beam and a low
beam. Selection of high or low beam is controlled by the dimmer switch.

2. RELAY (K6). Normally open contacts; energized by 12-volt power from operation lamp
switch when in NORMAL and headlamp switch is in on position. When relay is closed,
24-volt power is applied to trailer tail lamps, through circuit breaker and tractor receptacles.

3. CIRCUIT BREAKER (CB-8). Protects electrical components of 24-volt relay circuit by
opening when load exceeds 20 amps. Automatically recycles until overload is removed.

4. OPERATION LAMP SWITCH. Two-position safety switch for NORMAL and BLACKOUT
modes of operation. To select mode, switch is pulled out and placed to either position.
Set to NORMAL, 12-volt power from the lamp switch passes through operation lamp switch
contacts to energize; tail lamps, headlamps (through dimmer switch), and coil of relay.
Set to BLACKOUT, 12-volt power is removed from regular service lamps, electric horn,
and backup alarm, while 12-volt power from the lamp switch is supplied through the switch
to blackout tail lamps, marker lamps, and headlamp.

5. TAIL LAMPS. Each assembly contains two bulbs: A double-element bulb provides tail
lamp, turn signal lamp, and stop lamp. A separate bulb is used for the backup lamp. The
tail lamp circuit is energized through the operation lamp switch when headlamp switch is
in either ON position. (The circuits for turn signals, stop lamps, and backup lamps are
described i paragraph 2-46| and 2-47).
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2-44. HEADLAMPS AND TAIL LAMPS (Continued).
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2-44. HEADLAMPS AND TAIL LAMPS (Continued).

6. 24-VOLT TRAILER RECEPTACLE (M915, M916, M917, and M920). Tractor chassis
mounted 12-pin connector to provide power to lunette-towed vehicles. (This receptacle
is 12-volts on the M917).

7.  HIGH-BEAM INDICATOR. When power is supplied to each high-beam filament in the
headlamps, the high-beam indicator is illuminated via the same circuit.

8. DIMMER SWITCH. Two-position, floor-mounted switch. The switch is always closed in
one of two positions to energize either the low-beam or high-beam filament.

9. HEADLAMP SWITCH. Three-position with one OFF position and two ON positions,
When the switch is pulled out to the second detented ON position, 12-volt power is
supplied to the lighting systems through operation lamp switch. (The first detented position
on the switch energizes the circuit for tail lamps, but not the headlamps.) The switch has an
integral circuit breaker that opens to protect the complete circuit in the event of a “short”
or faulty wiring. The circuit breaker is a recycling type; that is, it opens when the circuit
is overloaded and cycles until the fault is removed.

10. 24-VOLT TRAILER RECEPTACLE (M915, M916, and M920). Tractor chassis mounted
12-pin connector, provides 24 volts to trailer for lighting and tail lamps.

11.  12-VOLT TRAILER RECEPTACLE (M915, M916, and M920. Tractor mounted seven-
pin connector provides 12 volts to trailer for lighting.
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2-44, HEADLAMPS AND TAIL LAMPS (Continued).
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2-45. MARKER AND CLEARANCE LAMPS.

When headlamp switch is in either ON position, the operation lamp switch is in NORMAL position,
12-volt power is supplied to illuminate clearance lamps and front marker lamps as well as the trailer
marker lamps on M915, M916, M917, and M920 vehicles. The trailer marker lamps receive power
through receptacles mounted on the tractor chassis.

1. MARKER LAMP ASSEMBLY. Each assembly has two bulbs that illuminate whenever
headlamp switch is ON and operation lamp switch is in NORMAL. One bulb is used as a
marker lamp, and the other is for turn signals [para 2-46).

2.  RELAY (K6). Normally open contacts; 12-volt power energizes relay when operation
light switch is in NORMAL and headlamp switch is ON. When contacts of relay close, 24
volts from circuit breaker CB-8 is supplied to tractor chassis receptacles.

3. CIRCUIT BREAKER (CB-8). Protects electrical components for 24-volt tractor receptacle
circuits by opening when load exceeds 20 amps, Automatically recycles until overload is
removed.

4. 24-VOLT TRAILER RECEPTACLE (M915, M916, M917, and M920). 12-pin connector
for 24-volt power used for lunette-towed vehicles. (This receptacle is 12-volts on the M917).

5. OPERATION LAMP SWITCH. With the switch set to NORMAL and the headlamp switch
ON, 12-volt power is supplied to marker lamps, clearance lamps, and 12-volt tractor re-
ceptacle.

6. CLEARANCE LAMP SWITCH. Provides the capability of flashing the clearance lamps on
the cab and the 12 volt supplied to the tractor receptacle, when switch is depressed and
released. 12-volt power is supplied to the switch when headlamp switch is ON and opera-
tion switch is in NORMAL.

7.  HEAD LAMP SWITCH. Supplies 12-volt power, when in either ON position, through
operation lamp switch in NORMAL, to clearance lamps, marker lamps, and 12-volt tractor
receptacle.

8. 24-VOLT TRAILER RECEPTACLE (M915, M916, and M920). 12-pin connector contain-
ing 24-volt circuit for trailer marker lamps.

9. 12-VOLT TRAILER RECEPTACLE (M915, M916, and M920). Seven-pin connector con-
taining 12-volt circuit for trailer clearance and marker lamps.

10. CLEARANCE LAMPS. Each unit has a replaceable single-element bulb that illuminates
when headlight switch is in either ON position, and operation lamp switch is in NORMAL.
The clearance lamps will flash when clearance lamp switch is depressed and released.
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2-45. MARKER AND CLEARANCE LAMPS (Continued).
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2-46. TURN SIGNAL AND HAZARD WARNING LAMPS.

1.

10.

11.

When the operation lamp switch is in NORMAL position, battery power is applied to the turn signal
control to illuminate right or left: front turn signals, rear turn signals as well as trailer turn signals
on M915, M916, M917, and M920 vehicles through tractor-mounted receptacles. Also, the turn
signal control contains a hazard warning switch, that allows the operator to flash all lamps in the
turn signal system simultaneously.

MARKER AND TURN SIGNAL LAMP ASSEMBLY. Each assembly has a replaceable
single filament bulb that flashes when turn signal control or hazard warning switch is on.

RELAY (K2). Normally open contacts; closed by 12 volts from left turn signal control or
hazard warning switch. When relay is energized, 24 volts is applied to tractor mounted
receptacles for trailer left turn signals.

RELAY (K3). Normally open contacts; closed by 12 volts from right turn signal control or
hazard warning switch. When relay is energized, 24 volts are applied to tractor mounted
receptacles for trailer right turn signals.

CIRCUIT BREAKER (CB-2). Protects electrical components of flasher, turn signal control,
and hazard warning switch circuits by opening when load exceeds 20 amps. Automatically
recycles until overload is removed.

CIRCUIT BREAKER (CB-7). Protects electrical components of 24-volt relay and circuits
by opening when load exceeds 20 amps. Automatically recycles until overload is removed.

OPERATION LAMP SWITCH. Two-position switch for normal and blackout modes of
operation. When set to NORMAL, 12-volt battery power from circuit breaker (CB-2)
passes through switch contacts to turn signal control, flasher unit, and hazard warning switch.

REAR TAIL LAMPS. Each assembly contains two bulbs; the tail lamp turn signal and
stop lamp circuits all use the same bulb. When either the turn signal control or hazard
warning switch are on, the turn signal and stop lamp filaments flash. When the turn signal
control is activated, only the bulb on the side selected flashes. If the brakes are engaged at
the same time that the hazard warning switch is on, both bulbs flash. When the brakes are
engaged and the turn signal control is activated, one bulb will flash and the other bulbs will
remain on constantly.

24-VOLT TRAILER RECEPTACLE (M915, M916, M917, and M920). Tractor mounted
12-pin connector provides 24 volts power to lunette-towed vehicles. This receptacle is
12-volts on the M917.

FLASHER UNIT. This unit receives 12-volt power from operation lamp switch in NORMAL
position and supplies this power alternately on and off to turn signal control or hazard
warning switch when either one is engaged.

HAZARD WARNING SWITCH. When this switch is engaged, it receives 12-volt power from
the operation lamp switch and energizes all components in the turn signal circuits simulta-
neously.

TURN SIGNAL CONTROL. When this control is engaged, it receives 12-volt power from
flasher unit. (The flasher unit receives 12-volt power through operation lamp switch and
circuit breaker CB-2.) Power is then supplied to:

Front left or right turn signals.

a
b. Rear left or right turn signals.
c 12-volt Trailer Receptacle.

d

Relays K2 and K3 (To energize relay and supply power to both tractor mounted
24-volt receptacles for trailer turn signals.)
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2-46. TURN SIGNAL AND HAZARD WARNING LAMPS (Continued).

12. INDICATOR LAMPS. Three bulbs to indicate left turn (green), right turn (green), or hazard
(red). The bulbs are energized, by selection, with 12-volt power from the flasher unit.

13. 12-VOLT TRAILER RECEPTACLE (M915, M916, and M920). Tractor mounted seven-pin
connector provides 12-volt power to the trailer turn signal lamps.

14. 24-VOLT TRAILER Receptacle (M915, M916, and M920). Tractor mounted 12-pin
connector provides 24-volts power to the trailer turn signal lamps.
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2-47. BACKUP LAMPS.

When the operator places the gear ratio selector lever in reverse position (R1 or R2), air pressure
within the transmission closes backup switch. When operation lamp switch in NORMAL position and
engine run switch ON, the circuit is energized to illuminate each backup bulb in tail lamp assembly.

1. BACKUP SWITCH. The switch is normally open. When closed, it receives 12-volt battery

power through circuit breaker CB-5 and supplies power through normally closed contacts of
relay K7 to energize backup lamps in tail lamp assemblies.

RELAY (K7). The relay is normally closed. When the operation lamp switch is placed to
BLACKOUT position, 12-volt power is supplied to coil of K7, energizing the relay, and opens
the contacts. This prevents the backup lamps from coming on whenever the operation lamp
switch is in BLACKOUT mode.

. CIRCUIT BREAKER (CB-5). Protects electrical components of backup switch circuit by

opening when load exceeds 20 amps. Automatically recycles until overload is removed.

CIRCUIT BRAKER (CB-2). Protects electrical components of relay K7 circuits by opening
when load exceeds 20 amps. Automatically recycles until overload is removed.

. TAIL LAMP. Each assembly contains two bulbs: A tail, turn signal, and stop lamp bulb

which contain two filaments and backup bulb which contains one filament. When the backup
switch closes, the backup lamp illuminates.

OPERATION LAMP SWITCH. Two-position switch for NORMAL AND BLACKOUT modes
of operation. In this circuit, the switch is used to prevent operation of the backup lamp. In
BLACKOUT position, 12-volt power from circuit breaker CB-2 passes through the switch and
energizes coil of relay K7, thus preventing the backup lamps from possibly coming on.

ENGINE RUN SWITCH. This switch controls 12-volt power to the backup switch through
circuit breaker CB-5. When the switch is off the backup lamp circuit is de-energized.
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2-47.

BACKUP LAMPS (Continued).
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2-48. WORK LAMPS (M916 AND M920).

1.

When the operation switch is in NORMAL position, and the operator places the work lamps switch to
ON, 12-volt power is supplied to the work lamps on the M916 and M920 vehicles.

WORK LAMPS. Each assembly contains a single filament sealed beam unit. When the opera-
tion switch is in NORMAL and the work lamps switch is ON, the work lamps come on.

WORK LAMPS SWITCH. Two-position switch for ON and OFF mode of operation. When

the switch is ON, 12-volt power is supplied through CB-2, normally closed contacts of relay
K8, to the work lamps.

RELAY (K8). The relay is normally closed. When the operation switch is placed to BLACK-
OUT, 12-volt power is supplied to coil of K8, energizing the relay, and opens the contacts.
This prevents the work lamps from coming on whenever the operation switch is in the
BLACKOUT mode.

CIRCUIT BREAKER (CB-9), Protects electrical components of work lamps circuit by open-
ing when load exceeds 20 amps. Automatically recycles until overload is removed.

CIRCUIT BREAKER (CB-2). Protects electrical components of relay K8 circuits by opening
when load exceeds 20 amps. Automatically recycles until overload is removed.

OPERATION SWITCH. Two-position switch for NORMAL and BLACKOUT modes of

operation. In this circuit, the switch is used to prevent operation of the work lamps. In

BLACKOUT position, 12-volt power from circuit breaker CB-2 passes through the switch
and energizes coil of relay K8, thus preventing the work lamps from being turned on.
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2-49. INSTRUMENT AND CAB DOME LAMPS.

a.  With the headlamp switch in either ON position, the instrument lamps illuminate. The
dome lamp illuminates whenever the dome lamp switch is ON.

b.  The low air pressure warning lamp on left-hand cluster, clearance lamp on center cluster
and six indicator lamps on the right-hand cluster are described with their respective
circuits in this chapter, That is, the high engine temperature warning indicator is de-
scribed with the cooling system; low oil pressure warning indicator with the oil system,
etc., (see table of contents).

1. LEFT HAND INSTRUMENT CLUSTER, The instrument gage lamps on this panel receive
12-volt power from headlamp switch when it is in either ON position, Each gage contains
its own illumination bulb.

2. CENTER INSTRUMENT CLUSTER. The center cluster contains the tachograph which is
illuminated when the headlamp switch is in either ON position.

3. HEADLAMP SWITCH. Three-position switch with one OFF position and two ON positions,
In either ON position, 12-volt battery power passes through the switch to energize the follow-
ing lamp in this circuit:

a. Instrument lamps on left-hand instrument cluster.

b.  Clearance switch and tachograph illumination lamps on center cluster.
C. Switch and functional indicators on right-hand instrument cluster.

d. lllumination lamps on heater panel.

e. lllumination lamps on ratio selector.

The headlamp switch has a variable rheostat that allows the operator to adjust the brightness of all
lamps in this circuit by turning the switch knob.

4. RIGHT-HAND INSTRUMENT CLUSTER. The instrument lamps on this cluster receive
12-volt power from the headlamp switch and illuminate the windshield wiper, and wind-
shield washer indicator.

5. CIRCUIT BREAKER (CB-3). Protects electrical components of dome lamp circuit by open-
ing when load exceeds 20 amps. Automatically recycles until overload is removed.

6. DOME LAMP AND SWITCH ASSEMBLY. When the assembly integral switch is ON, the
lamp is energized by 12-volt battery power through circuit breaker (CB-3).

7. HEATER PANEL LAMPS. When the headlamp switch is in either ON position, the lamps
are energized by 12-volt battery power and illuminates the heater control panel.

8. GEAR RATIO SELECTOR LAMP. When the headlamp switch is in either ON position,
the lamp is energized by 12-volt battery power and illuminates the gear ratio selector.
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2-49. INSTRUMENT AND CAB DOME LAMPS (Continued).
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Section XVIII BLACKOUT LIGHTING SYSTEM

| 2-50.

INTRODUCTION.

The blackout lighting system prevents operation of the horn, backup alarm, and all service lighting

, except instrument lamps, and dome lamp. The system provides the following intensity

lighting for blackout operation on all M915 series vehicles:

a. One headlamp.
b. Two front marker lamps.
C. Two tail and stop lamps.

d.  Trailer tail, stop, and marker lamps on M915, M916, M917, and M920 at the 12-pin
trailer receptacles.

2-51. BLACKOUT LIGHTING SYSTEM.

w

NOTE

In reading the following component de-
scription you should remember that the
OPERATION switch is in BLACKOUT
position.

BLACKOUT HEADLAMP. The lamp consists of a single, replaceable sealed beam unit. With
the headlamp switch in the ON position, the blackout headlamp is energized by a 12-volt
battery power.

BLACKOUT MARKER LAMPS. Each lamp consists of a replaceable bulb which is energized
by 12-volt battery power when the headlamp switch is in either ON position.

. CIRCUIT BREAKER (CB-8). Protects electrical components for 24-volt blackout stop lamp

relay circuit by opening when load exceeds 20 amps. Automatically recycles until overload
is removed.

RELAY (K5). Normanlly open contacts: Closed by 12-volt power when the operation switch
is in BLACKOUT. When relay is energized, 24-volt power is supplied from circuit breaker
CB-7 through 24-volt trailer receptacle for blackout tail lamps.

CIRCUIT BREAKER (C B-7). Protects electrical components for 24-volt blackout tail lamp
relay circuit by opening when load exceeds 20 amps. Automatically recycles until overload
is removed.

RELAY (K4). Normanlly open contacts: Closed by 12-volt power when the operation switch
is in BLACKOUT. When relay is energized, 24-volt power is supplied from circuit breaker
CB-8 through 24-volt trailer receptacle.

CIRCUIT BREAKER (CB-1). Protects electrical components for stop switch circuit by open-
ing when load exceeds 20 amps. Automatically recycles until overload is removed.

. 24-VOLT TRAILER RECEPTACLE (M915, M916, M917, and M920). Tractor mounted 12-

pin connector to provide 24-volt battery power to lunette - towed trailers for blackout tall
and stop lamps. This receptacle is 12-volts on M917.
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2-51. BLACKOUT LIGHTING SYSTEM (Continued).

9. REAR BLACKOUT LAMPS. Contains the bulbs for blackout tail and stop lamps. The black-
out tail lamp is energized when the operation switch is in BLACKOUT and the headlamp
switch is in either ON position. The stop lamps are energized when the stop lamp switch is
actuated.

10. OPERATION LAMP SWITCH. Two-position switch for NORMAL and BLACKOUT modes
of operation. With this switch in the BLACKOUT position, 12-volt battery power is avail-
able from the headlamp switch to energize: blackout headlamp, marker lamps, tail lamps,
and relay K4 and K5.

11. HEADLAMP SWITCH, Three-position switch with one OFF position and two ON positions.
The switch supplies 12-volt battery power to the OPERATION lamp switch.

12. 24-VOLT TRAILER RECEPTACLE (M915, M916, and M920). Tractor mounted 12-pin
connector to provide 24-volt battery power to trailer blackout tail and stop lamps.

13. STOP LAMP SWITCH. The stop lamp switch is part of the brake system and is shown and
described in_paragraph 2-63. In this circuit, the switch receives 12-volt battery power from
circuit breaker CB-1. When the brakes are engaged, the switch closes and supplies 12-volt
power through the operation lamp switch to energize relay K4. With this relay closed, 24-
volt battery power is supplied through circuit breaker CB-8 to the 24-volt tractor mounted
trailer receptacles.
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Section XIX INSTRUMENTATION

2-52. INTRODUCTION.

lists the instruments and major input connections for all M915 thru M920 vehicles. Con-
nections for instrument gage lamps have been omitted. (See wiring diagram in[Appendix D) You
will find an illustration or schematic diagram for each listed instrument by using the Reference/
lllustration column of the table.

Table 2-1. Instruments.

Reference
Illustration
Instrument Input Connections (Para)
TACHOGRAPH Tachometer cable from fuel pump on engine provides engine speed input. 2-7
Speed cable from transmission provides vehicle speed input. 212

A /———GRAY/RED (ILLUMINATION)
\"

——BROWN ———
GND

(]l/:j\‘ BROWN/BLACK—
Ry

%BLACK_ (POWER])

FRONT WHEEL BRAKE Pneumatic line from front brake system. 2-62
AIR PRESSURE GAGE

REAR WHEEL BRAKE Pneumatic line from rear brake system. 2-62
AIR PRESSURE GAGE

PUSHER AXLE AIR Pneumatic line from air bag pressure system. 2-16
PRESSURE GAGE
{M917, M913, M920)

VOLTMETER Power wire from circuit breaker. 242
CiICI CANC Cimenl snalon foncen cnadimm ssmia i £iinl 2nm L N A
rucuL UAUL OlYitdl WITE TTUIT SETIUNTY URLL 1T TUE] tdhR. LLY

Power wire from circuit breaker.

OIL PRESSURE Signal wire from sending unit on engine. 2-28
GAGE Power wire from circuit breaker.

WATER TEMPERA- Signal wire from temperature transmitter on engine. 2-33
TURE GAGE Power wire from circuit breaker

TRANSMISSION Signal wire from sending unit on transmission. 2-12
OiL TEMPERATURE

Power wire from circuit breaker. .
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Section XX ELECTRIC HORN

2-53. INTRODUCTION.

The electric horn circuit is identical on all M915 thru M920 vehicles.

2-54. ELECTRIC HORN

1. ELECTRIC HORN. The horn is energized by 12-volt battery power when horn button is
depressed and operation lamp switch is in NORMAL position.

2. RELAY (K1). When horn button is depressed, coil of relay is energized by 12-volt battery
power from circuit breaker. With relay de-energized, 12 volts are supplied from a second lead
from circuit breaker, through operation lamp switch, through contacts of relay to horn.

3. CIRCUIT BREAKER (CB-2) Protects electrical components of horn circuit by opening when
load exceeds 20 amps. Automatically recycles until overload is removed.

4. HORN BUTTON. Pushing this button activates the horn circuit and energizes the horn.
5. OPERATION LAMP SWITCH. Two-position switch for normal and blackout modes of opera-

tion. With switch set to NORMAL and horn button depressed, 12-volt battery power from
circuit breaker passes through switch contacts to relay.
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Section XXI CAB HEATING AND VENTILATING SYSTEMS

2-55. INTRODUCTION.

The cab heating and ventilating system are identical in all M915 thru M920 vehicles. This system is
comprised of:

a. Heater Electrical Control
b. Heater Water Controls
C. Ventilating System

2-56. HEATER ELECTRICAL CONTROLS.

1. ENGINE RUN SWITCH. Controls 12-volt battery power to heater fan switch. When switch is
OFF, fan cannot be actuated.

2.  CIRCUIT BREAKER (CB-4). Protects electrical components of heater fan switch by opening
when load exceeds 20 amps. Automatically recycles until overload is removed.

3. FAN SWITCH. Four-position switch with three ON positions. Supplies 12-volt battery power
through circuit breaker (CB-4) to motor. Current flow increases as switch is moved from LOW
to MEDIUM to HIGH.

4. MOTOR. Powers heater fan. Actuated by current from heater fan switch.
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2-57. HEATER WATER CONTROLS.

HEATER KNOB. Allows operator to regulate flow of coolant through control valve.

2. CONTROL VALVE. Controls heater temperature by regulating flow of hot water to heater
core. Cable from heater knob in cab opens valve as knob is pulled out. Valve is spring-loaded
to close as knob is pushed in. Some water passes through this valve even when it is fully closed.

3. HEATER SHUTOFF VALVE. Supplies coolant to control valve. Manual shutoff handle
allows complete cutoff of coolant flow to heater.

4. HEATER RETURN TUBE. Carries coolant from heater to water pump.
HEATER SUPPLY TUBE. Carries coolant from control valve to heater.
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2-58. VENTILATING SYSTEM.

10.

11.

12.

NOTE

The driver’s fresh air vent is a manually
operated unit mounted in the lower cowl
side of the cab. It is not serviced at the
organizational level.

HEAT CONTROL KNOB. Allows driver to heat cab, Connected by cable to water control
valve.

FAN CONTROL SWITCH. Allows driver to control amount of heat in cab. Connected
by electrical wires to heater motor.

DRIVER HEAT KNOB. Allows driver to open or close heat vent for his side of cab.
Connected by cable to heat control lever.

PASSENGER HEAT KNOB. Allows passenger to open or close heat vent for his side
of cab. Connected by cable to heat control lever.

FRESH VENT CONTROL KNOB. Allows driver to control fresh air vent on passenger
side. Connected by cable to vent control lever.

RECIRCULATION VENT CONTROL KNOB. Allows driver to recirculate cab air
through heater. Connected by cable to recirculation control lever.

WATER CONTROL VALVE. Allows flow of water through heater core. Actuated
by cable from heat control knob.

HEATER MOTOR. Drives fan for distributing heat. Actuated by fan control
switch.

HEAT CONTROL LEVER. Actuates flap at heat vent for passenger. Connected by
cable to passenger pull knob.

HEAT CONTROL LEVER. Actuates flap at heat vent for driver. Connected by cable
to driver pull knob.

RECIRCULATION CONTROL LEVER. Actuates shutter inside heater. Connected by
cable to recirculation vent control knob.

FRESH VENT CONTROL LEVER. Actuates shutters at fresh air vent. Connected by
cable to fresh vent control knob.
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2-58. VENTILATING SYSTEM (Continued).

FIRE WALL

TA 074588
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Section XXII COMPRESSED AIR SYSTEM

2-59. INTRODUCTION.

The compressed air supply system is the same in all M915 thru M920 vehicles.

2-60. COMPRESSED AIR SYSTEM.

1. SAFETY VALVE. Vents air when pressure in supply tank rises above 150 psi (1,034 kPa).

2.  TRANSMISSION CONTROL LINE. Air supply to ratio selector valve in cab.
(seel para 2-12).

3. CHECK VALVE. One-way valve prevents air from flowing out of supply air reservoir back
to compressor.

4. EXTERNAL AIR COUPLINGS. Tractor to trailer couplings are provided on M915, M916,
and M920 models. All models are equipped with front external air couplings for brake
use when the vehicle must be towed, Rear external air couplings are provided on M915,
M916, M917 and M920 for brake actuation of a disabled vehicle being towed.

5. PRIMARY RESERVOIR LINE. Carries air from primary tank to supply reservoir.

o

TIRE INFLATION AIR HOSE FITTING. Used in conjunction with the tire inflation
air hose and chuck.

7. ACCESSORY DRIVE. Provides power to operate compressor.

8. COMPRESSOR. Draws air from cleaner, compresses it, and directs it to supply air reservoir.

9. COMPRESSOR GOVERNOR. Opens unloading valve to vent air before compression
when pressure in supply tank is above 105-125 psi (724-826 kPa).

10. AIR DRYER. Air from compressor is dried and contaminants are removed before entering
the system.

11.  SUPPLY AIR RESERVOIR. Receives compressed air from compressor.
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2-60. COMPRESSED AIR SYSTEM (Continued).

TA 237212 1R
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Section XXIII BRAKE SYSTEM

2-61. INTRODUCTION.

The brakes on all M915 thru M920 vehicles are actuated by the compressed air system

.

The system is comprised basically of valves and controls for dual air brakes (service and emergency).
“S”- type cam brakes with two air chambers are used in the rear on all models and on the pusher
axle (Models M917, M919 and M920). Wedge-type brakes with one air chamber (M916 thru M920)
or two air chambers (M915 only), are used in the front. (See illustration and description of each
type of brake in[paragraphs 2-63 thru 2-70).

(Refer to section XXIV for description of auxiliary air powered systems.)

This section is divided into three parts: controls, switches and indicators, and system components.
Since the number of air reservoirs and the arrangement of valves and lines differs with each vehicle
model, a separate arrangement drawing is provided for each in_paragraphs 2-65 thru 2-70. (See
[Appendix D]for a piping schematic diagram of each vehicle model.)
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2-62. CONTROLS.

1. REAR AIR PRESSURE GAGE. Direct pressure gage indicates air pressure in rear
service reservoir.

2. FRONT AIR PRESSURE GAGE. Direct pressure gage indicates air pressure in
front service reservoir.

3. TRAILER EMERGENCY BRAKE VALVE. In applied position, supplies pressure
to trailer service and emergency air lines.

4. PARKING BRAKE VALVE. Normally supplies pressure holding spring brakes
in compressed position. When knob is pulled out, valve exhausts air pressure,
allowing spring brakes to apply.

5.  DUAL BRAKE VALVE. Applies front and rear service brakes at the same time
when brake pedal is pushed.

6. TRAILER BRAKE HAND CONTROL (M915, M916 and M920). Applies trailer brakes
only. Opens connection between air supply reservoir and trailer service brake lines as it
is turned clockwise.

7. LOW AIR PRESSURE WARNING INDICATOR (12-volt). Circuit normally held open,
by air pressure. Closes to activate control panel indicator when pressure drops below
70 psi.
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2-63. BRAKE SWITCHES AND INDICATORS.

1. STOP LAMP SWITCH. Normally open air actuated switch, which closes when brakes are
actuated. The switch receives 12-volt battery power from circuit breaker CB-1 and supplies
this power through the operation switch in NORMAL position, turn signal control to the
tractor tail stop lamps. Also, with switch closed, 12-volt battery power is routed through
the operation switch to the 12-volt trailer receptacle.

2. PARK BRAKE INDICATOR. llluminates when the park brakes are applied. Indicator re-
ceives 12-volt battery power through engine run switch in ON position, circuit breaker
CB-6, and actuated parking brake switch.

w

OPERATION LAMP SWITCH. Two-position switch for NORMAL and BLACKOUT modes
of operation. With the switch set to NORMAL, 12-volt battery power is received from
closed stop lamp switch, and circuit breaker CB-1. This 12-volt power is supplied through
the turn signal control to the tractor tail stop lamp. 12-volt power is also supplied to the
12-volt trailer receptacle.

4. PARK BRAKE SWITCH. Normally open, air actuated switch on parking brake [(para 2-62).
Closes to energize park brake indicator when parking brakes are actuated.

5. CIRCUIT BREAKER (CB-6). Protects electrical components of parking brake circuit by
opening when load exceeds 20 amps. Automatically recycles until overload is removed.

6. CIRCUIT BREAKER (CB-1), Protects electrical components of stop lamp circuit by open-
ing when load exceeds 20 amps. Automatically recycles until overload is removed.

7. STOP TAIL LAMPS. Unit contains two bulbs, a single-filament bulb for backup, and a
two-filament bulb for tail, turn signal, and stop lamps. The stop lamps receive 12-volt
power through circuit breaker CB-1, closed stop lamp switch, closed contacts of operation
switch, and the turn signal control.

8. CIRCUIT BREAKER (CB-6). Protects electrical components of parking brake circuit by
opening when load exceeds 20 amps. Automatically recycles until overload is removed.

9. 12-VOLT TRAILER RECEPTACLE. When the stop lamp switch is closed and the operation
switch is in NORMAL, 12-volt battery power is supplied to the tractor mounted receptacle
for trailer stop lamps.
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2-63. BRAKE SWITCHES AND INDICATORS (Continued).

O
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2-64. SYSTEM COMPONENTS.

This paragraph describes and illustrates the major components that comprise the brake system in the
M915 series vehicles.

Wedge Brakes.
“S”- Type Cam Brake.
Air Chambers.

Reserve Air Reservoir. (Supply reservoir is described in compressed air system,
[para 2-60).

Relay Valve.
Double-Check Valve.
Quick-Release Valve.
Limiting Valve.

oo T ow

-~ oD

o«

A. WEDGE BRAKES. Used on front wheels of all six vehicle models.

TA 074592
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2-64. SYSTEM COMPONENTS (Continued).

B. “S”- TYPE CAM BRAKE. Used on rear tandem axle inside wheels on all six models and
pusher axle wheel on M917, M919 and M920.

C. AIR CHAMBER. Two used on each rear tandem axle of all vehicle models. Spring loaded
brake applies when air pressure drops due to:

1. compressed air system failure.
2. engine shutdown.
3. application of park brakes.

TA 074593
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2-64. SYSTEM COMPONENTS (Continued).

D. RESERVE AIR RESERVOIR. Two reserve air reservoirs are used on M915, M916, and
M918; three on M917, M919, and M920. (See illustrations in[para 2-63 thru 2-70.)

E. RELAY VALVE. Pressure from cab brake valves control flow of air from brake reservoirs
to rear axle brake chambers. Applies rear brakes faster and more firmly than if they were
actuated directly by air pressure in control lines from cab.

TA 074594
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2-64. SYSTEM COMPONENTS (Continued).

F. DOUBLE-CHECK VALVE. Directs air flow from either of two inlet lines into a single
outlet line.

H. LIMITING VALVE. Directs air pressure from a single incoming line to brakes on both
sides of truck.
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2-65. AIR SYSTEM ARRANGEMENT (M915).

NOTE

The components shown below are de-
scribed in[paragraph 2-64]
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3 21 2013
35 32 38 22, 23, 24, 25
LEGEND: 18. 009 ELBOW
19. PLUG
1. WEDGE BRAKE AIR 20. PRIMARY RESERVOIR
CHAMBER (2) 21. TRACTOR PROTECTION VALVE
2. PARKING BRAKE VALVE 22.  DRAIN COCK
3. DRAIN COCK 23. 90°ELBOW
4. PLUG (2) 24. AIR HOSE COUPLING
5. SECONDARY RESERVOIR 25. SAFETY VALVE
6. DOUBLE CHECK VALVE 26. SUPPLY RESERVOIR
7. 90°CHECK VALVE 27. 90°ELBOW (2)
8. 90° ELBOW 28. CHECK VALVE
9. DRAIN COCK 29. TRAILER SUPPLY VALVE
10, 450ELBOW 30. TRAILER HAND CONTROL
11. 45°CHECK VALVE BRAKE VALVE
12. QUICK RELEASE/DOUBLE 31. DUAL BRAKE VALVE
CHECK VALVE 32. DOUBLE CHECK VALVE
13. SPRING AND SERVICE BRAKE 33. DOUBLE CHECK AND
CHAMBER (FORWARD-REAR) (2) STOPLAMP VALVE
14. RELAY VALVE 34. WEDGE BRAKE AIR CHAMBER (2)
15. SPRING AND SERVICE BRAKE 35. LIMITING VALVE
CHAMBER (REAR-REAR) (2) 36. AIR COMPRESSOR/GOVERNOR
16. QUICK RELEASE VALVE 37. CHECK VALVE
17. ADAPTER 38. AIR DRYER
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2-66. AIR SYSTEM ARRANGEMENT (M916).
3 — — 6
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LEGEND
19. CHECK VALVE
1. WEDGE BRAKE AIR CHAMBER 20. TRACTOR PROTECTION VALVE
2. PARKING BRAKE VALVE 21.  AIR HOSE COUPLING
3. PLUG 22. 90°ELBOW
4. DRAIN COCK 23. DRAIN COCK
5. SECONDARY RESERVOIR 24. SUPPLY RESERVOIR
6. DOUBLE CHECK VALVE 25. SAFETY VALVE
7. 90°CHECK VALVE 26. ADAPTER
8. 90°ELBOW 27. CHECK VALVE
9. PRIMARY RESERVOIR 28. SPRING BRAKE CONTROL VALVE
10. SPRING AND SERVICE BRAKE 29. DOUBLE CHECK VALVE
CHAMBER/SLACK ADJUSTER (2) 30. DUAL BRAKE VALVE
11. QUICK RELEASE VALVE (2) 31. WEDGE BRAKE AIR CHAMBER
12. SPRING AND SERVICE BRAKE 32. LIMITING VALVE
CHAMBER/SLACK ADJUSTER (2) 33. AIR COMPRESSOR/GOVERNOR
13. RELAY VALVE 34, CHECK VALVE
14. QUICK RELEASE AND DOUBLE 35. AIR DRYER
CHECK VALVE 36. DOUBLE CHECK AND STOPLAMP
15. DRAIN COCK VALVE
16. 90°ELBOW 37. TRAILER SUPPLY VALVE
17. PLUG 38. TRAILER HAND CONTROL BRAKE
18. ADAPTER (2) VALVE TA 237214 R
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2-67. AIR SYSTEM ARRANGEMENT (M917).
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34 — — 30
LEGEND:
1. WEDGE BRAKE AIR CHAMBER
2. PARKING BRAKE VALVE
3. PLUG (2)
4. DRAIN COCK
5. SECONDARY RESERVOIR
6. DOUBLE CHECK VALVE
7. 90°CHECK VALVE
8. 90°ELBOW
9. AIR BRAKE CHAMBER/SLACK
ADJUSTER (2)
i0. PLUG (3)
11. PRIMARY RESERVOIR
12. 45° ELBOW (2)
13. DRAIN COCK
14. SPRING AND SERVICE BRAKE
CHAMBER/SLACK ADJUSTER (2)
156. RELAY VALVE
16. SPRING AND SERVICE BRAKE
CHAMBER/SLACK ADJUSTER (2)
17. QUICK RELEASE VALVE (3)
18. QUICK RELEASE AND
DOUBLE CHECK VALVE
19. DRAIN COCK
20. PLUG
21’ AROLC) DML

Y LLDUYY

10 —

\§:

— 12
13
14

\
=

]

_4i

25 —>a 51——17\

7’97"& T

23 —

5.

2

ra

—

J

22

— 19

— 20

— 21

PRIMARY RESERVOIR

CHECK VALVE

90°ELBOW (2)

EXHAUST VALVE

QUICK RELEASE VALVE
TRACTOR PROTECTION VALVE
DRAIN COCK

LR VA TN

90° ELBOW

AIR HOSE COUPLING

SUPPLY RESERVOIR

CHECK VALVE

ADAPTER

SAFETY VALVE

SPRING BRAKE CONTROL VALVE
DOUBLE CHECK VALVE

DUAL BRAKE VALVE

DOUBLE CHECK AND STOPLAMP
VALVE

WEDGE BRAKE AIR CHAMBER
LIMITING VALVE

AIR COMPRESSOR/GOVERNOR
CHECK VALVE

TRAILER SUPPLY VALVE
TRAILER HAND CONTROL

[ Fan g SN = NN LS LAY

VALVE
PRESSURE PROTECTION VALVE

AN NNVED

AIR DRYER TA 237215 R
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2-68. AIR SYSTEM ARRANGEMENT (M918).

3 -7

4 — -8
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— 13
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35 @222
28
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33 2
- 0 29 g9 0
26
27
LEGEND:
1. WEDGE BRAKE AIR CHAMBER
2. PARKING BRAKE VALVE
3. VALVE
4. PLUG
5. DRAIN COCK
6. SECONDARY RESERVOIR
7. DOUBLE CHECK VALVE
8. GQ0°CHECK VALVE
9. 90°ELBOW
10. CHECK VALVE
11. ADAPTER (2)
12. PRIMARY RESERVOIR
13. PLUG
14. 909ELBOW
15. DRAIN COCK
16. SPRING AND SERVICE BRAKE
CHAMBER/SLACK ADJUSTER (2)
17. QUICK RELEASE VALVE

- L2 e
_r‘r
m/ \b p 18
7 _]_,
A )
; 2 !)
19
20

18. SPRING AND SERVICE BRAKE

CHAMBER/SLACK ADJUSTER (2)
19. RELAY VALVE
20. QUICK RELEASE AND DOUBLE

CHECK VALVE
21. AIR HOSE COUPLING
22. 90°ELBOW
23. DRAIN COCK
24. SUPPLY RESERVOIR
25, CHECK VALVE
26. SAFETY VALVE
27. ADAPTER
28. DUAL BRAKE VALVE
29. SPRING BRAKE CONTROL VALVE
30. DOUBLE CHECK AND STOPLAMP

VALVE
31. AIRDRYER
32. CHECK VALVE
33. WEDGE BRAKE AIR CHAMBER
34. LIMITING VALVE
35. AIR COMPRESSOR/GOVERNOR
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2-69. AIR SYSTEM ARRANGEMENT (M919).

3 — 6
4 = e 7
—8
1 2 5

10 =
11 -

12 15 16 17

39 37 363
40 33

8

35

— 31
LEGEND:

WEDGE BRAKE AIR CHAMBER

PARKING BRAKE VALVE

PLUG {2)

DRAIN COCK

SECONDARY RESERVOIR

90°ELBOW

90°CHECK VALVE

DOUBLE CHECK VALVE

AIR BRAKE CHAMBER/SLACK

ADJUSTER (2)

10. PLUG (2)

11. VALVE

12. PRIMARY RESERVOIR

13. DRAIN COCK

14. 90°ELBOW

15. 45°ELBOW

16. SPRING AND SERVICE BRAKE
AIR CHAMBER/SLACK ADJUSTER (2)

17. RELAY VALVE

18. SPRING AND SERVICE BRAKE
AIR CHAMBER/SLACK ADJUSTER (2)

19. QUICK RELEASE VALVE (3)

20. QUICK RELEASE AND DOUBLE

CHECK VALVE

CEoNOORWN =

38.
39.
40.
41,
42.

43.

44,

— 21

— 22

— 23

DRAIN COCK

90°ELBOW

PLUG

PRIMARY RESERVOIR
90°ELBOW (2)

CHECK VALVE

QUICK RELEASE VALVE
EXHAUST VALVE

90° ELBOW

AIR HOSE COUPLING

DRAIN COCK

SUPPLY RESERVOIR
ADAPTER

SAFETY VALVE

CHECK VALVE

SPRING BRAKE CONTROL VALVE
DOUBLE CHECK AND STOPLAMP
VALVE

AIR DRYER

CHECK VALVE

WEDGE BRAKE AIR CHAMBER
AIR COMPRESSOR/GOVERNOR
LIMITING VALVE

PRESSURE PROTECTION
VALVE

DUAL BRAKE VALVE

18
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2-70. AIR SYSTEM ARRANGEMENT (M920).
[ — 14
4= — 8 — 15
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5 12 17
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% 48 q o« \ 3
4 S A N 3
/_ ‘ ) 2y GEED Ny ¢ )
< a1 / / 38| [ 25 | | 23
34, 35, 36, 37 | _ 32 21
22
LEGEND:
1. WEDGE BRAKE AIR CHAMBER (2) 25. 90°ELBOW (2)
2. PARKING BRAKE VALVE 26. CHECK VALVE
3. PLUG (2) 27. AIR BRAKE CHAMBER/SLACK
4. DRAIN COCK ADJUSTER
5. SECONDARY RESERVOIR 28. EXHAUST VALVE
6. 90°CHECK VALVE 29. TRACTOR PROTECTION VALVE
7. DOUBLE CHECK VALVE 30. DRAIN COCK
8. S0°ELBOW 31. 90°ELBOW
9. QUICK RELEASE VALVE 32.  AIR HOSE COUPLING
10. AIR BRAKE CHAMBER/SLACK 33. SUPPLY RESERVOIR
ADJUSTER 34. DOUBLE CHECK VALVE
11. PLUG (3) 35. PLUG
12. PRIMARY RESERVOIR 36. SAFETY VALVE
13. 45°ELBOW 37. CHECK VALVE
14. 90°ELBOW 38. SPRING BRAKE CONTROL
15. DRAIN COCK VALVE
16. SPRING AND SERVICE BRAKE 39. DOUBLE CHECK VALVE
CHAMBER/SLACK ADJUSTER (2) 40. DOUBLE CHECK AND STOPLAMP
17. RELAY VALVE VALVE
18. SPRING AND SERVICE BRAKE 41. AIRDRYER
CHAMBER/SLACK ADJUSTER (2) 42 LIMITING VALVE
19. QUICK RELEASE VALVE (3) 43. AIR COMPRESSOR/GOVERNOR
20. 90°ELBOW 44, CHECK VALVE
21. PLUG 45. TRAILER SUPPLY VALVE
22. DRAIN COCK 46. PRESSURE PROTECTION VALVE
23. QUICK RELEASE AND DOUBLE 47. HAND CONTROL TRAILER
CHECK VALVE BRAKE VALVE
24. PRIMARY RESERVOIR 48. DUAL BRAKE VALVE TA 2372181

Change 2 2-81

9-2320-273-20




™ 9-2320-273-20

Section XXIV AUXILIARY AIR-POWERED SYSTEMS

2-71.

INTRODUCTION.

Air pressure from the compressed air system is used for the following: (Brakes are covered in section

XXII1.)

a Transmission and Controls[(para 2-12).
b.  Power Transfer Case [para 2-14).

c.  Pusher Axld (para 2-16).

d.  Windshield Wipers [(para 2-72).

e
f

Air Horn[{para2-73).
Fan Clutch Control[{para 2-74).

2-72. WINDSHIELD WIPERS AND WASHERS. |

1.

o~ W

10.

11.
12.

13.

14.

15.

WIPER CONTROL KNOB. In OFF position, knob directs air from supply line to park line.
When pulled out, it diverts air to wiper line. By turning clockwise (LOW) or counterclockwise
(HIGH), desired speed is selected. Return to center and push in to park wipers.

WASHER BUTTON. When button is pushed, air flows from manifold to reservoir.
WIPER KNOB SUPPLY LINE. Carries air for wiper system from manifold to control knob.
WASHER AIR SUPPLY LINE. Carries air from manifold to control button.

COMPRESSED AIR SUPPLY MANIFOLD. Supplies compressed air to washer and wiper
through supply lines.

WIPER ARM. Connect wiper blade to linkage blade. Moved by motor.
WIPER BLADE. Replaceable blade wipes windshield.

RESERVOIR FILLER CAP. Filter underneath cap prevents dirt from entering system. Cap
closes firmly to maintain pressure in system.

WASHER FLUID RESERVOIR. Holds supply of washer fluid.

RESERVOIR AIR LINE. Carries pressurized air from button to reservoir where pressure
forces fluid into washer hose,

WASHER FLUID HOSE. Carries washer fluid from reservoir onto windshield

PARK AIR LINE. When knob is pushed into PARK position, air flows through park line to
motor causing wiper blades to move down to REST position.

WIPER MOTOR. Air-powered motor turns wipers back and forth when air comes from wiper
line or moves them down windshield to PARK position when air comes through park line.

WIPER AIR LINE. When knob is in WIPE position, air flows through wiper line to motor
which starts wiper blades in motion.

WIPER LINKAGE. Linkage from motor actuates two wiper arms.
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2-72. WINDSHIELD WIPERS AND WASHERS (Continued).
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2-73. AIR HORNS.

1. AIR HORNS. Air-powered signaling devices.

2. CONTROL VALVE. Allows compressed air to flow to horns when lever is pulled downward.

3. LEVER. Actuates control valve when pulled downward by chain in cab.

TA 074602
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2-74. FAN CLUTCH CONTROLS.

1. FAN CLUTCH. When actuator opens, compressed air from supply reservoir engages clutch to
actuate fan.

2. FAN CLUTCH ACTUATOR. Opens air connection between supply reservoir and fan clutch
when coolant temperature rises above 190°F (88°C).

3.  PRIMARY RESERVOIR. Supplies air pressure to engage clutch and rotate fan when actuator
opens air connection.

vz

TA 074603
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Section XXV STEERING SYSTEM

2-75. INTRODUCTION.

Two power steering systems are used for the M915 thru M920 vehicles: one for the M915 and one
for the M916 thru M920. The systems are identical, except for the following:

Auxiliary power cylinder and associated hydraulic lines - used on the M916 thru M920
only.

2-76. STEERING SYSTEM.

1. AUXILIARY ASSIST CYLINDER. Piston moved back and forth by pressure from lines.
Connects to right wheel steering arm through auxiliary drag link. (M916 thru M920 ONLY.)

2. POWER STEERING GEAR. Hydraulically multiplies input torque from steering column and
transmits it to Pitman arm.

3. UNIVERSAL. Changes angle of torque from steering wheel and applies it to input shaft of
power steering gear.

4. STEERING WHEEL. Provides rotational torque to steering shaft, actuating steering system.
UNIVERSAL. Changes angle of steering torque.

6. HYDRAULIC PUMP AND RESERVOIR. Pump supplies hydraulic pressure to power steering
system. Reservoir provides a supply of oil to assure complete filling of hydraulic system.

7. STEERING GEAR RETURN LINE. Carries hydraulic fluid from steering gear back to
reservoir.

8. STEERING GEAR SUPPLY LINE. Carries hydraulic fluid under pressure from pump to
steering gear.

9. STEERING ARM. Transmits fore and aft movement from drag link to knuckle assembly.

10. DRAG LINK. Transfers motion of Pitman arm to steering arm and tie rod.

11.  TIE ROD ASSEMBLY. Connects steering arms so that wheels turn together.

12. PITMAN ARM. Transfers steering torque (boosted by power steering gear to drag link).

13. AUXILIARY CYLINDER HYDRAULIC LINES. Carry fluid under pressure from the
steering gear to operate auxiliary cylinder.

14. POWER STEERING COOLER. Cools power steering fluid by means of finned unit on
vehicle grille, exposed to outside air. After the fluid is cooled, it is returned to the power
steering system.
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2-76. STEERING SYSTEM (Continued).

TA 074604
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Section XXVI POWER TAKEOFF

2-77. INTRODUCTION.

The power takeoff is installed on M916 thru M920. It supplies power from the engine to auxiliary
equipment.

2-78. POWER TAKEOFF.

1.  PTO ADAPTER. Mounts on transmission and mates to transmission drive gear.
2.  PTO. Gear driven from adapter. Provides drive for:

a.  Winch hydraulic pump on the M916 and M920 [(para 2-80).

b.  Hoist cylinder hydraulic pump on the M917 (TM 5-3805-274-24 & P).

c Hydraulic power pump on the M918 (TM 5-3895-371-24 & P).

d Power train jack screw for conveyor drive on the M919 |(TM 5-3895-372-20)

CONTROL LEVER. Engages or disengages PTO. Actuated by pulling control knob in cab.

4. PTO CONTROL KNOB. Allows movement of control lever from cab. Pulling knob out
engages PTO. Pushing knob in disengages PTO.

TA 074605
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Section XXVII WINCH

2-79. INTRODUCTION.

The winch is installed on M916 and M920. The assembly is located behind the cab with all operating
controls.

2-80. WINCH.

1. INLINE RETURN FILTER. Throwaway filter removes water and dirt from oil returning
to reservoir.

2. WINCH CABLE. 7/8 inch (22.2 mm) diameter wire rope, 150 feet (46 m) long. Rated at
75,000 Ibs (33,600 N) minimum breaking strength.

3. CONTROL VALVE. Detented “up” position supplies pressure to outlet for auxiliary
hydraulic system. Down position provides high speed winch operation.

4. AUXILIARY THROTTLE. Adjusts power input to PTO by altering engine speed.

5. DIRECTIONAL CONTROL VALVE. Controls winch direction. Spring-loaded valve returns
to middle position when released, causing winch brakes to apply.

6. HYDRAULIC MOTOR. Turns winch to pay out or haul in cable. Powered by oil under
pressure from pump.

7.  DUAL PUMP. 22 gpm/gear; total of 44 gpm @ 2200 engine rpm gear type pump powered
by PTO supplies 2350 psi (14,800 kPa) hydraulic pressure to motor through hydraulic
valves.

8. POWER TAKEOFF. Drives dual pump. (Sele_paragraph 2-78 for functional description.)
9. INLET STRAINER. Removes large particles from oil going to dual pump.

10. HYDRAULIC RESERVOIR. Supplies oil to dual pump and receives oil returning from
system.

11. COVE R PLATE. When removed allows access to interior of reservoir to service interal
strainer and for general clean out.
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2-80. WINCH (Continued).

TA 074606
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Section XXVIII  WINTERIZATION KIT

2-81. INTRODUCTION.

The Winterization Kit is an available option on all M915 thru M920 vehicles. This kit facilitates
vehicle start-up at temperatures down to -50°F (-46°C.). The components of this kit are described
below.

2-82. WINTERIZATION KIT.

1. 110 VAC POWER CORD. This twenty-five foot power cord is used to connect a suitable
110/115 V exterior power supply to the power receptacle mounted on top of the vehicle
circuit breaker box.

2.  CIRCUIT BREAKER BOX. Mounted to the vehicle right side behind the front fender and
in front of the battery box, this control center channels incoming 110 VAC electrical
power to any of four separate heaters. Each of the heaters is controlled and protected by
an individual circuit breaker.

3. TRANSMISSION OIL HEATER. Located on the forward, lower, left side of the trans-
mission, this immersion heater supplies 375 watts. No thermostat is used due to the
relatively low wattage. When the 110 VAC power cord is plugged in, this heater can be
operated by the circuit breaker so marked. The breaker is a 15 ampere.

4. ENGINE OIL HEATER. Also an immersion type heater, the unit is mounted thru the
aft, lower, left side of the engine oil pan with a capacity of 750 watts, which is controlled
by a thermostat set at 170°F. The thermostat mounts to a plate outside the oil pan and
is protected by an insulated waterproof cover. When the 110 VAC power cord is plugged
in, this heater can be operated by the circuit breaker so marked. The breaker is a 15
ampere.

5.  ENGINE COOLANT HEATER. This thermo-syplon type requires no circulating pump
and has a capacity of 2700 to 2800 watts. The heating unit integral with a thermostat
set at 190° F, is mounted to the main right hand frame rail below the turbocharger. The
heated coolant is piped to the top of the engine into the rear water manifold. The hot
coolant flows down thru the engine as the cold coolant returns to the heater. When the
110 VAC power cord is plugged in, this heater can be operated by the circuit breaker so
marked. The breaker is a 30 ampere.

6. BATTERY BOX HEATER. The battery box is insulated and heated by a coil, under the
battery support, with a capacity of 550 watts. A thermostat mounted on the inside back
wall of the box closes at +35°F and opens at +55°F. When the 110 VAC power cord is
plugged in, this heater can be operated by the circuit breaker so marked. The breaker is
a 15 ampere.
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2-82. WINTERIZATION KIT (Continued). ‘
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CHAPTER 3

INTEGRATED SYSTEMS MAINTENANCE

3-1. OVERVIEW.

This chapter provides you with the following information related to overall truck tractor/truck
chassis maintenance:

Tools and Equipment.

Preventive Maintenance Checks and Services (PMCS).

a

b.  Service Upon Receipt.

c

d Composite Troubleshooting Index.

Section | REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

3-2. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and
Equipment (MTOE) applicable to your unit.

3-3. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT.

There are no special tools, TM DE and support equipment required for the procedures in this chapter.

3-4. SPARES AND REPAIR PARTS.

Spares and repair parts are listed and illustrated in the Repair Parts and Special Tools List covering
Organizational Maintenance for this equipment (TM 9-2320-273-20P).

Section 1l SERVICE UPON RECEIPT

3-5. CHECKING UNPACKED EQUIPMENT.

a. Inspect the equipment for damage incurred during shipment. If the equipment has been
damaged, report the damage on SF Form 364, Report of Discrepancy (ROD).

b.  Check the equipment against the packing slip to see if the shipment is complete. Report
all discrepancies in accordance with the instructions of DA PAM 738-750.
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3-6. SERVICE UPON RECEIPT CHECKLIST M915 THRU M920 VEHICLES.

LOCATION/ITEM

ACTION REMARKS

=

10.

11.

. Protective wrappings.

. Engine, tires, glass

panels, instruments.

. Separately packaged Kkits.

. Brakes and brake shoes.

. Breather tube, air intake,

exhaust stack, transmission,
alternator, brakes.

. Water pump and alter-

nator belts.

. Cooling system, fuel

system, transmission,
and differentials.

Remove.

Check for missing parts
or shipping damage.

Inspect for damage.

See para 2-64 thru 2-70
for locations.

Remove all tape and wrapping. Sed paras 2-12, 2-25,2-27,
2-30, 2-42, and 2-64 thru
2-70 for locations.

Sed para 4-51 and 4-53.

Check to be sure brake shoes
do not stick to brake drums.

Check tension and adjust
if necessary.

Check fluid levels. TM 9-2320-273-10.

CAUTION

Do not allow SD-2 dry cleaning solvents
to come in contact with seals or flexible
hoses. These cleaners cause leather,
rubber, and synthetic materials to dry
out, rot, and lose pliability

. Machined surfaces

. a. Key switch, engine

retarder switch,
worklamps, clearance
lamps, headlamp switch,
cigar lighter.

b. Battery cables.

Oil system.

Entire vehicle.

Remove wrappings. Clean
with SD-2 dry cleaning solvent.

Make sure all electrical
switches are OFF.

See TM 9-2320-273-10
for locations.

Sed para 5-37]

Connect.

If truck is due for an oll
change, drain crankcase,
replace filters, and refill to
operating level.

a. Lubricate. See LO 9-2320-273-12.

b. Inspect for:
1. Leaks.
2. Loose or broken
hoses and lines.
3. Other damage.

3-2
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Section Ill. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

3-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) INTRODUCTION. This section
contains Unit PMCS requirements for the M915 vehicle. The PMCS tables contain checks and services nec-
essary to ensure the vehicle is ready for operation. Using the PMCS tables, perform maintenance at the speci-
fied intervals. Preventive Maintenance Checks and Services in|TM 9-2320-273-10 must be completed before
doing Unit preventive maintenance.

3-8. MAINTENANCE FORMS AND RECORDS. Every mission begins and ends with paperwork. There is
not much of it, but it must be kept up. The filled out forms and records have several uses. They area record of
the services, repairs, and modifications made on the vehicle; they are reports to unit maintenance and to the
Commander; and they serve as a checklist to find out what is wrong with the vehicle after its last use, and
whether those faults have been fixed. For information needed on forms and records, see DA PAM 738-750.

3-9. GENERAL MAINTENANCE PROCEDURES.

WARNING

Adhesives, solvents, and sealing compounds can burn easily, can give off harmful vapors,
and are harmful to skin and clothing. To avoid injury or death, keep away from fire and use in
well-ventilated area. If adhesive, solvents, or sealing compound get on skin or clothing, wash
immediately with soap and water.

a. CLEANLINESS. Dirt, grease, oil and debris only get in the way and may cover up a serious problem. Use
dry cleaning solvent on metal surfaces and soapy water on rubber.

b. BOLTS, NUTS, AND SCREWS. Check bolts, nuts, and screws for obvious looseness, missing, bent, or
broken condition and tighten or replace as necessary. They cannot all be checked with a tool, of course, but
look for chipped paint, bare metal, or rust around bolt heads.

c. WELDS. Look for loose or chipped paint, rust, or gaps where parts are welded together. If a bad weld is
found, have it repaired.

d. ELECTRIC WIRES AND CONNECTORS. Look for cracked or broken insulation, bare wires, and loose or
broken connectors. Tighten loose connectors and make sure the wires are in good shape.

e. HYDRAULIC LINES AND FITTINGS. Look for wear, damage, leaks, and make sure clamps and fittings
are tight. Wet spots show leaks, of course, but a stain around a fitting or connector may indicate a leak. If a
connector or fitting is loose, tighten it. If something is broken or worn out, repair or replace per applicable pro-
cedure.

3-10. FLUID LEAKAGE. It is necessary to know how fluid leakage affects the status of fuel, oil, coolant, and
the hydraulic systems. The following are definitions of types/classes of leakage necessary to know in order to
determine the status of the vehicle.

CAUTION

Equipment operation is allowable with minor leakages (Class | or Il). Of course, considera-
tion must be given to the field capacity in the item/system being checked/inspected. When in
doubt, notify the supervisor. When operating with Class | or |l leaks, continue to check fluid
levels as required in the PMCS. Class Il leaks should be repaired per applicable procedure.

a. Class 1. Seepage or fluid as indicated by wetness or discoloration not great enough to form drops.

Change 4 3-3
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b. Class Il. Leakage of fluid great enough to form drops but not enough to cause drops to drip from item being
checked/inspected.

c. Class lll. Leakage of fluid great enough to form drops that fall from the item being checked/inspected.

3-11. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) TABLES.

a. Do the (S) PREVENTIVE MAINTENANCE once every six months and/or every 3000 miles (4,827 KM)
whichever comes first.

b. Do the (A) PREVENTIVE MAINTENANCE once each year and/or every 6,000 miles (9,654 KM) whichever
comes first.

c. Do the (B) PREVENTIVE MAINTENANCE once each year and/or every 12,000 miles (19,308 KM) which-
ever comes first.

d. Always do the PREVENTIVE MAINTENANCE in the same order until it gets to be a habit. Once practiced,
it will be easy to spot anything wrong in a hurry.

e. If something does not work, troubleshoot with instructions in [Chapter 21
f. If anything looks wrong and is not fixed, write a DA Form 2404.

g. When doing preventive maintenance, take along the tools and supplies needed to make all the checks.
Always take a clean cloth or two.

3-4 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltem
No.

Interval

Item To Be
Inspected

Procedure

Not Mission
Capable If:

Semi-
Annual

Pre-
Service
Checks

PRIOR TO ROAD TEST

Ensure Operator/Crew has performed
-10 PMCS listed in[TM 9-2320-273-10.

ROAD TEST

Maintenance personnel will be with vehi-
cle operator to assist in performing -10
PMCS checks and verify pre-service
checks.

NOTE

The following will be performed during
the road test. These inspections must
be performed before any -20 level
PMCS regardless of interval.

For road test, vehicle will be driven at
least five miles over different ground to
give enough time to detect any malfunc-
tions.

a. Notice if starter engages smoothly
and turns the engine at normal crank-
ing speed.

b. Listen for unusual engine noise at
idle, at operating speeds, and under
acceleration. Be alert for excessive vi-
bration and the smell of oil, fuel and ex-
haust.

a. Starter inopera-
tive or makes exces-
sive grinding sound.

b. Engine knocks,
rattles or smokes ex-

cessively.
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

Item | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
1 Semi- Pre- c. Check for transmission response to c. Transmission
Annual Service shifting and for smoothness of opera- shifts improperly,
Checks tion in all speed ranges. Be alert for un- does not shift or
usual noises and difficulty in shifting in makes excessive
Continued any speed range. noises.

d. Check for transfer response to
shifting and for smoothness of opera-
tion in all gear ranges. Be alert for un-
usual noises and difficulty in shifting in
any gear range.

e. Test for response to accelerator
feed. Observe for sticking pedal.

f. With vehicle speed approximately 5
mph (8 kph) turn steering wheel to left,
then right, to detect steering backlash,
shimmy or freeplay is more than 1-1/2
inches (38 mm) if either direction. Ve-
hicle should respond instantly. With
vehicle moving on straight, level ter-
rain, lightly hold steering wheel to
check for pull and wandering.

g. Apply brake pedal with steady
force. Vehicle should slow down and
stop without pulling to one side or jerk-
ing. Release brake pedal. The brakes
should release immediately and with-
out difficulty.

h. Observe vehicle response to road
shocks, side sway or continuous
bouncing indicates a malfunction.

d. Transfer jumps
out of gear or makes
excessive noises.

e. Pedal sticking or
binding.

f. Steering binds,
grabs, wanders or
freeplay is more than
1-1/2 inch (38 mm) in
either direction.

g. Brakes chatter,
pull to one side or in-
operative. Brakes will
not release.

h. Handling is unsta-
ble.
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Item
No.

Interval

Item To Be
Inspected

Procedure

Not Mission
Capable If:

Semi-
Annual

Semi-
Annual

Pre-
Service
Checks

Continued

Fuel Sys-
tem

AFTER ROAD TEST

a. Make sure the vehicle has been
cleaned of mud, gravel, etc., from the
underbody, outside and crew compart-
ment area.

CAUTION

Do not hold steering wheel at full left or
right position for longer than 10 sec-
onds. Oil overheating and pump dam-
age can result.

b. With vehicle stopped, turn steering
wheel to extreme left, then to the ex-
treme right to check for hard steering.

c. Check engine operation at all
speeds. Insure that engine does not go
over engine governed speed -
600-2100 rpm.

WARNING

Adhesives, solvents, and sealing com-
pounds can burn easily, can give off
harmful vapors, and are harmful to skin
and clothing. To avoid injury or death,
keep away from fire and use in well-
ventilated area. If adhesive, solvents,
or sealing compound get on skin or
clothing, wash immediately with soap
and water.

a. Clean fuel transfer pump screen by
soaking in a carbon dissolving agent, or
clean the screen in fuel oil and dry with
compressed air. Visually inspect screen
for holes or embedded metal particles in
mesh.

b. Hard steering is
evident.

c. Engine governed
speed - no load is be-
low 600 rpm or ex-
ceeds 2100 rpm.

a. Screen is worn or
damaged.

Change 4 3-7



TM 9-2320-273-20

Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

for looseness, dry rot, excessive fraying
and cracks.

b. Check fan belt (paragraph 4-45D) and
alternator bdlt (paragraph]4-55C) for ad-
justment.

ltem | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
2 Semi- Fuel b. Purge and clean fuel tank (TB
Annual System 43-0212), if required.
Continued c. Inspect fuel injection pump, nozzle c. Rubber cap miss-
lines, and fittings for leaks and damage. ing or torn on return
line. Any nozzle
loose or damaged.
d. Inspect all fuel lines for loose connec- d. Any Class IIl leak.
tions, splits, cracks, and kinks that could
leak.
3 Semi- Engine Ac-| a. Check for missing, broken, cracked a. Any drivebelt is
Annual | cessory and frayed drivebelts. Check alternator missing or broken.
Drive Belt and fan belts 1/2 inch or less adjustment Belt fiber has more

than one crack (1/8
inch in depth or 50%
of belt thickness) or
has frays more than 2
inches long.

b. Belts are loose.

3-8 Change 4




TM 9-2320-273-20

Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Item | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
4 Semi- | Fan, Alter- a. Inspect the pulleys for alignment.
Annual | nator, and
Water b. Inspect the water pump for leaks and
Pump fan shrouds to see if they are securely
mounted.
5 Semi- | Alternator a. Check for loose wiring connections or a. Loose connec-
Annual | Wiring and worn insulation. tions or worn insula-
Engine tion.
Mount .
b. Inspect for cracked or loose engine b. Cracked or loose
mounts. engine mounts.
6 Semi- | Air Intake| a. Inspect air cleaner, hoses, and tubing
Annual | System for proper installation, cracks, breaks, or

loose connections that could let unfil-
tered air get into air intake system.

WARNING

Compressed air used for cleaning pur-
poses will not exceed 30 psi. Use only
with effective chip guarding and personal
protective equipment (goggles/shield,
gloves, etc.).

NOTE

Outside element can be washed up to
five times or blown clean with air an in-
definite number of times. This outside
element is costly and should be reused.
Handle and clean carefully. Inside safety
filter should not be washed or blown
clean and should be replaced every
10,000 miles.

b. Remove air filters and service (para-
graph 4-24 B). After servicing, reinstall
(paragraph 4-24C).

b. Air filters have
holes or damaged
seal.
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

For operation of equipment in expected
continuous temperatures below 0° F
(-18° C), remove lubricants prescribed in
the key for temperature above 0° F (-18°
C). Re-lubricate with lubricant specified
in the key for temperatures 0° F to -50° F
(-18° C to -46° C).

NOTE

Engine Oil Filter. After installing new filter
element, fill crankcase, operate engine 5
minutes, and check housing for leaks.
Shut down engine, check crankcase oil
level and bring to full mark.

NOTE

If AOAP laboratory is not available, drain
and refill engine crankcase with OE/HDO
every 3,000 miles (4,800 km) or semi-an-
nually, whichever comes first.

a. Drain and refill crankcase with OE/
HDO.

b. Replace engine oil filter.

c. Check and clean crankcase breather
and attaching hoses.

d. Check all oil lines and hoses for
cracks and wear that could cause leaks.

e. Check oil filter housing and oil pan
drain plug for looseness. Make sure all
oil pan bolts are tight.

f. Check rocker housing covers for evi-
dence of leaks.

Item| Interval Item To Be Procedure Not Mission
No. Inspected Capable If:
7 Semi- Engine NOTE
Annual gggk COLD TEMPERATURE OPERATION

“Do not operate” re-
ceived from AOAP
laboratory.

b. Oil filter has
Class Il leak.

d. Cracks, frays,
leaks, and wear are
evident.

e. Drain plugs and
oil pan bolts are
loose.

f. Class Ill leaks evi-
dent.
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Iltem
No.

10

Interval

Item To Be

Procedure

b. Clean slave receptacle and coat with
corrosion preventive compound.

c. Check and record specific gravity of

each cell.

d. Inspect battery cables for frays, splits,

and looseness.

Not Mission
Inspected Capable If:
Semi- Cab, En Check all wiring harnesses for frays, splits, Insulation missing.
Annual | gine, missing insulation or poor connections. Frays, splits, poor
Front/ Replace any worn wiring. connections evi-
Rear Light dent.
Wiring
Harness
Semi- Alternator | Inspect alternator mounting for looseness. Loose mounting,
Annual and En Inspect bracket and attaching hardware for cracks, or bends evi-
gine cracks, bends, and loose mounting. dent.
Mount
NOTE
Refer to TM 9-61 40-200-14for more spe-
cific details on battery maintenance.
Semi- Battery a. Inspect battery box for corrosion and a. Corrosion that
Annual Electrical debris. has made holes in
System metal battery box.

b. Terminals cor-
roded.

c. If cell is below
1.225 specific grav-

ity.

d. Cables frayed,
split, or loose.

Change 4 3-10.1
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

small amounts of water can accumulate
in the air brake system due to condensa-
tion. The presence of small amounts of
water due to condensation is normal.

a. Drain air tanks. If any moisture is
forced out, inspect air dryer and replace
filter (paragraph 9-10). If moisture is
milky, blue or green, serious internal mal-
functions are indicated.

b. Inspect air reservoirs, attaching
valves, lines and connections for mount-
ing looseness, bends, dents, and cracks
that could cause leaks.

ltem| Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
1 Semi- Power a. Inspect power steering pump for a. Cracks, damage,
Annual Steering leaks, cracks, and damage. or Class Il leaks.
Pump and _
Filter b. Check steering stops for proper ad- b. Steering stops
justment [paragraph 10-21.2). out of adjustment.
c. Check steering gear poppet valve for c. Steering  gear
proper adjustment (paragraph 10-21.3). poppet valve is out
of adjustment.
d. Change filter when fluid is contami- d. Fluid is contami-
nated. nated.
12 Semi- Com- NOTE
Annual pressed In areas where more than approximately
Air System 30° range of temperature is common,

a. Moisture is milky,
blue or green.

b. Bends, dents,
cracks, loose air
lines or air leaks evi-
dent.

3-10.2 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltem | Interval |Item To Be Procedure Not Mission
No. Inspected Capable If:
13 Semi- Brake Lubricate brake pedal with OE/HDO.
Annual Pedal
14 | Semi- |Accelera- | Lubricate accelerator pedal and linkage
Annual |tor Pedal| With OE/HDO
and Link-
age
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

Item | Interval |Item To Be Procedure Not Mission
No. Inspected Capable If:
15 Semi- Auxiliary NOTE
Annual Throttle Do not oil control wire. The wire case has
(Al models| teflon paste in it for wire lubrication.
in cat

M916 and . _
M920 on Oil the body of the assembly with OE/HDO

and place a drop of oil (OE/HDO) under the
plunger cap.

Hydraulic
Winch)

3-10.4 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Interval

Item To Be
Inspected

Procedure

Not Mission
Capable If:

16

Semi-
Annual

Cooling
System

WARNING

If vehicle has been operating, use ex-
treme care to avoid being burned when
removing cooling system radiator cap.
Use heavy rags or gloves to protect
hands. Turn radiator cap only one-half
turn counterclockwise and allow pres-
sure to be relieved before fully removing
cap.

NOTE

Coolant level is correct when sight glass
is full (TM 9-2320-273-10).

Use MIL-A-46153 in temperatures above
0°F (18° C) and MIL-A-11755 in tempera-
tures below 0° F (-18° C).

a. Check coolant condition. Test coolant

to see if draining is necessary (TB
750-651).

b. Check all hoses for looseness, splits,
wear, and cracks that would cause leaks.

c. Inspect hose clamps for wear and
serviceability.

a. Coolant  condi-
tion/testing  shows
draining is required.

b. Class Il leakage
evident. Hoses are
loose or have splits
or cracks.

c. Hose clamps are
worn or unservice-
able.
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Table

3-1. Unit Level Preventive Maintenance Checks And Service M915-M920

b. If any bolt shows a gap or is loose, re-
move bolt and apply loctite; reinstall bolt
with flat washer and torque to 55 Ib-ft + or
-5 Ib-ft (74.6 N.m + or -6.8 Nm); then pro-
ceed to check all the remaining bolts as fol-
lows: Torque each bolt to 50 Ib-ft (67.8
N.m). If bolt turns or has a gap, remove
and’ apply loctite, reinstall bolt and flat
washer and torque 55 Ib-ft + or - 5 Ib-ft
(74.6 N.m + or -6.8 N.m).

Item | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
17 Semi- Tires CAUTION
Annual Do not mix radial and bias tires on the
same vehicle. Make sure tires are cold
when you check pressure.
a. Inspect tires for unusual wear, pene- a. Tires improperly
trating objects, and improper matching. match.
b. Make sure all wheel lugnuts are in- b. Any lugnut miss-
stalled and tightened to correct torque ing and/or improp-
value 450 Ib-ft (610 N.m). erly torqued.
18 Semi- Wheel Check toe-in and adjust as necessary. Toe-in out of adjust-
Annual | Alignment| Toe-in should be 1/8 inch (3.2 mm). ment.
19 Semi- Parking Inspect spring brake control valve, lines Air Iegks or dam-
Annual Brake and double air brake chambers for leaks aged fittings.
and damaged fittings.
20 Semi- Trans- a. Check transmission to bellhousing bolts
Annual mission for gaps and torques.
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltem | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
20 Semi- Trans- c. Check transmission for cracks, loose c. Cracks, loose
Annual mission bolts, leaks, and obvious damage. bolts, or Class Il
leaks evident.
Continued
d. Inspect transmission output shaft seal d. Damage or Class
for damage and leaks. lil leaks evident.
e. Drain and refill transmission oil every e. “Do not operate”
6,000 miles (9,654 km) or annually, received from AOAP
whichever comes first. lab.
f. Replace transmission filter.
21 Semi- Exhaust WARNING
Annual System

The exhaust pipe and muffler can be-
come very hot during vehicle operation.
Be careful not to touch these parts with
bare hands, or allow body to come in con-
tact with pipe or muffler. Exhaust system
parts can become hot enough to cause
serious burns.

a. Inspect exhaust manifold, exhaust
pipes, muffler, and tailpipe for corrosion,
carbon deposits which may indicate
leaks.

b. Inspect for damaged pipes, loose
clamps and leaking gaskets or seals.

c. Inspect raincap to make sure it oper-
ates freely.

a. Evidence of cor-
rosion or carbon de-
posits evident.

b. Pipes damaged,
clamps loose, gas-
kets or seals leaking.

c. Raincap does not
operate freely, does
not close when en-
gine is off, or miss-
ing.
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

[tem
No.

22

Interval | Item To BE Procedure Not Mission
Inspected Capable If:
Semi- Rear Axles NOTE
Annual COLD TEMPERATURE OPERATION
For operation of equipment in expected
continuous temperatures below 0° F (-18°
C), remove lubricants prescribed in the key
for temperatures above 0° F (-18° C). Re-
lubricate with lubricants specified in the
key for temperatures 0° F to -50° F (-18° C
to -46° C).
NOTE
Pressure gun should be held on fittings
until new grease appears. This will as-
sure that all the old contaminated grease
has been forced out. Take weight off sus-
pension walking beam during lubrication
to ensure uniform application of grease
into the trunnion bushing.
Rear Axle | a. Lubricate with GAA the Axle Spring a. Fitting will not
Spring and | and Walking Beam. purge old lubricant
Walking out of component.
Beam
Axle Dif- b. Check and refill all axle differential
ferentials with GO as required.
(M916/M
920) WARNING
Front _—
Driving Adhesives, solvents, and sealing com-
and all pounds can burn easily, can give off
Rear harmful vapors, and are harmful to skin
and clothing. To avoid injury or death,
keep away from fire and use in well-venti-
lated area. If adhesive, solvents, or seal-
ing compound get on skin or clothing,
wash immediately with soap and water.
Axle Hous ¢. Remove vent plug from axle housing. c. Axle vent plug
ing Vent Wash vent plug in solvent and allow to air missing or cannot be
Plug dry. cleaned.

d. Coat threads with pipe thread sealing
compound and install axle housing
breather.

3-10.8 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltem | Interval Item To Be Procedure Not Mission
No. Inspected Capable If:
23 Semi- Front NOTE
Annual | Axles COLD TEMPERATURE OPERATION
For operation of equipment in expected
continuous temperatures below 0° F (-18°
C), remove lubricants prescribed in the key
for temperatures above 0° F (-18° C). Re-
lubricate with lubricants specified in the
key for temperatures 0° F to -50° F (-18° C
to -46° C).
NOTE
Pressure gun should be held on fittings
until new grease appears. This will as-
sure that all the old contaminated grease
has been forced out. Take weight off sus-
pension walking beam during lubrication
to ensure uniform application of grease
into the trunnion bushing.
Drag Link, | a. Lubricate with GAA the Drag link, front a. Fitting will not
Front Axle | axle spring. purge old lubricant
Spring out of component.
b. Inspect suspension/spring hanger b. Spring  hanger
brackets and pins for wear or damage. It(Jrackets bent or bro-
en.
Steering Inspect steering shaft for looseness and lu- Fitting will not purge
Shaft Uni- | bricate with GAA. old lubricant out of
versals component.

Change 4 3-10.9
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Table

1-1. Unit Level Preventive Maintenance Checks And Service M915-M920

b. Lubricate slip yokes and spline with
GAA and check for looseness or side

play.

PURGE

ltem Interval | Item To Be Procedure Not Mission

No Inspected Capable If:

23 Semi- Front NOTE

Annual | Axles Apply grease until purging takes place at
, the air hole in the end slip yoke.

Continued
Drive Line a. Lubricate drive line universal joint with a. Fitting will not
Universal GAA and check for looseness or side purge old lubricant
Joint, Slip play. out of component,
Yokes and loose or side play.
Splines

b. Fitting will not
purge old lubricant
out of component,
loose or side play.

3-10.10 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltern | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
24 Semi- M916 and NOTE
Annual [ M920 COLD TEMPERATURE OPERATION
Front Axle
Only For operating of equipment in expected

continuous temperatures above 0° F (-18°
C), remove lubricants prescribed in the key
for temperatures above 0° F (-18° C).
Relubricate with lubricants specified in the
key for temperatures 0° F to -50° F (- 18° C
to -46° C).

NOTE
Change lubricant in new or rebuilt axles
within 1000 miles (1600 km) but no
sooner than 500 miles (800 km). Follow-
ing initial drain, change lubricant every
24,000 miles (18,000 km) or 2 years of
service, whichever comes first. During all
lubricant changes, remove metal parti-
cles from magnetic drain and filler plugs.

NOTE

Fill front differential to bottom of CHECK
and FILL plug hole.

a. Check lubricant level of axle differen-
tial. Fill as necessary with GO.

Change 4 3-10.11
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Table 3-1. Unit Level Preventive Maintenance Checks And Service M915-M920

Item| Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
25 Semi- Auxiliary NOTE
Annual Power Pressure gun should be held on fittings
Steering until new grease appears. This will as-
Cylinder sure that all the old contaminated grease

has been forced out.

Lubricate the auxiliary power steering cyl- Fitting will not purge
inder with GAA. old lubricant out of
component.

N
N

LUBE FITTING
7= \
LUBE FITTING
26 Semi- Pusher Ax- NOTE
Annual le Lift Link- Pressure gun should be held on fittings
age (M920 until new grease appears. This will as-
Only) sure that all the old contaminated grease
has been forced out.
Lubricate the pusher axle linkage with Fitting will not purge
GAA. old lubricant out of
component.

3-10.12 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

ltem

Interval

ltem To Be Procedure Not Mission
No. Inspected Capabile If:
27 Semi- | Hydraulic WARNING
Annual | Steering _—
Lines Do not start engine or move vehicle when
anyone is under vehicle. Severe injury or
death could result.
Follow routing of all hydraulic steering Class lll leaks evi-
lines, hoses, and tubes to inspect for loose dent.
fitting, rubbing, chafing, cracks, bends,
breaks, and leaks. Tighten if loose and re-
place hoses that are damaged.
28 | Semi- Springs a. Check spring leaves for cracks and a. Cracks or breaks
Annual | and breaks. evident.
Shocks

b. Check spring clips, saddles, saddle
caps and spring hangers for presence,
looseness, cracks, and visible damage.

c. Check for missing or broken retaining
hardware, bolts or parts of suspension
system.

d. Check all shock absorbers. Look for
oil leaks and damage.

e. Check rubber bushings for cracks,
damage, and looseness.

b. Missing, loose,
cracks, or Vvisible
damage evident.

~ Anv rataininA
e AL |y |Ulul|l||l3

hardware, bolts or
parts are missing or

hrakan
OTOKREN.

d. Class Il oil leaks
or damage is pre-
sent.

Change 4 3-10.13
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

Use the proper lubricant to purge all four
bearing seals of each universal joint.
This flushes abrasive contaminates from
each bearing and assures all four bear-
ings are filled properly.

NOTE

When vehicle is operating under severe
conditions, lubricate propeller shafts and
universal joints every 500 hours.

a. Lubricate using GAA all axle propeller
shafts and universal joints.

ltem | Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
29 | Semi- Frame a. Inspect frame side rails for cracks, a. Cracks, bends,
Annual and breaks, bends, wear deterioration and or breaks in frame.
Cross- missing and loose fasteners. Any loose or missing
fasteners.
members
b. Inspect crossmembers for cracks, b. Cracks, bends,
breaks, bends, wear deterioration and or breaks in
missing and loose fasteners. crossmembers. Any
loose or missing fas-
teners.
30 Semi- Torque a. Check torque rods for damage. 3- Damage is evi-
Annual Rods ent
b. Check mounting brackets for cracks, b. Cracks, breaks,
breaks, rust, and loose mounting hard- or loose mounting
ware on frame. hardware.
WARNING
Do not start engine or move vehicle when
anyone is under vehicle. Severe injury or
death could result.
NOTE
31 Semi- Propeller When using a grease gun, apply lubricant
Annual Shafts to the fitting until clean lubricant
and Uni-| squeezes out of the part being lubricated.
versal
Joints NOTE

a. Fitting will not
purge old lubricant
out of component.

3-10.14 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Item
No.

31

32

Interval | Item To Be Procedure Not Mission
Inspected Capabile If:
Semi- Propeller b. Lubricate using GAA transmission to a. Damage is evi-
Annual Shafts transfer case propeller shaft and univer- dent.
i-| saljoints.
\?Qrgalum b. Cracks, breaks,
Joint or loose mounting
omnts hardware.
Continued
PURGE
c. Inspect all propeller shafts for bends c. Bends or cracks
and cracks. evident.
d. Inspect U-joints for wear, play, broken d. Lubrication fit-
or missing lubrication fittings and secure. tings or screws are
There should be no free play at U-joint. broken or missing.
Wear and play evi-
dent.
Semi- M916/ NOTE
Annual I\R/I9dZO Tiel  pressure gun should be held on fittings
0

until new grease appears. This will as-
sure that all the old contaminated grease
has been forced out. Take weight off sus-
pension walking beam during lubrication
to ensure uniform application of grease
into the trunnion bushing.

a. Lubricate tie rod ends with GAA.

b. Check tie rod drag links for proper
torque. Tighten nuts-to 120 Ib-ft (163
N.m).

a. Fitting will not
purge old lubricant
out of component,
loose or side play.

b. Improper torque
value.

Change 4 3-10.15
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

Item | Interval | Item To Be Procedure Not Mission
No. inspected Capable If:
33 Semi- Winch a. Check for damage and proper opera- a. Improper control
Annual (M916 tion of winch assembly. response.
and M920 ) ) .
only) b. Check and fill gearbox with OE/HDO b. Class Ill leak evi-
to proper level. dent.

c. Check for proper braking.

d. Inspect winch cables for damage,
kinks, frayed strands, and excessive

wear.
34 Semi- Winch a. Check control panel cylinders and
Annual Control hoses for hydraulic leaks.
Panel ] ] . ]
b. Check and fill hydraulic fluid reservoir
with OE/HDO to proper level.
35 Semi- 5th Wheel | Inspect and test the operation of the lock-
Annual Assem- ing mechanism. Adjust as necessary

blies aragraph 11-13).

36 Semi- Winteriza- NOTE
Annual | tion Kit Never operate a heater without fluid in
the oil pan, transmission, or engine cool-
ing system.

a. Plug in 110 VAC power cord to power
source and to receptacle on vehicle cir-
cuit breaker box with vehicle exposed to
+35° F (+1.6° C) or lower.

b. Turn on all four circuit breakers to the
“ON" position.

NOTE

Allow at least 15 minutes, then check for
appropriate heating level.

c. Engine coolant +190° F.
d. Engine oil to +170° F.
e. Transmission oil to +55° F.

f. Battery Box to +55° F.

3-10.16 Change 4



Item
No.

TM 9-2320-273-20

Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Interval

Iltem To Be
Inspected

Procedure

Not Mission
Capable If:

FINAL ROAD TEST

After all services and inspections have
been completed, take vehicle on a short
road test to make sure all corrections have
been accomplished. Correct any defects or
malfunctions that occur during this test.

During road test:

1. Listen for any noises.
2. Check steering operation.
3. Check operation of brakes.

4. Check transmission operation; all
ranges.

5. Check engine retarder (JACOBS
ENGINE BRAKE) operation (TM
9-2320-273-10)

6. Note any loss of power or rough run-
ning engine.

7. Check driveline lockup system op-
eration (TM_9-2320-273-10)

Change 4 3-10.17
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Table 1-1. Unit Level Preventive Maintenance Checks And Service M915-M920
ltem | Interval | Item To B Procedure Not Mission
No. Inspected Capable If:
37 | Annual Engine Lubrica}te with GAA the engine throttle Fitting will not purge
Throttle lever pivot. old lubricant out of
Lever component.
38 | Annual Head- Check headlight adjustment. Adjust head-
lights lights (paragraph 5-25.1).
39 | Annual Hydraulic NOTE
or On System If AOAP laboratory is not available, drain “Do not operate” re-
Condi- (M916 and refill hydraulic reservoir every 6,000 ceived from AOAP
tion and miles (9,654 km) or annually, whichever laboratory.
M920) comes first.

a. Replace hydraulic fluid filters (all mod-
els .

NOTE

To drain hydraulic reservoir, remove bot-
tom drain plug.

b. Drain reservoir using drain plug.

c. Refill hydraulic reservoir using OE/
HDO.

d. Inspect PTO Hydraulic pump for leaks
or obvious damage.

b. AOAP indicates
changes required.

3-10.18 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Item Interval | tern To Be Procedure Not Mission
No. Inspected Capable If:
40 Annual Tires NOTE

Rotate  tires (refer to TM
9-2610-200-14, [paragraph Z-9).]

WARNING

sChanging tire pressure or wheel aline-
ment, out of the recommended specifica-
tions, may adversely affect the vehicle’s
handling characteristics. Loss of vehicle
control may result in serious injury or
death and damage to equipment.

Never mix radial tires and bias ply tires on
the same axle. If radial tires are used in
combination with bias ply tires on a vehi-
cle, the radial tires must be placed on the
rear axle only. Failure to do this may
cause damage to equipment or injury to
personnel.

NOTE

Vehicle must be up on jack stands for the
following checks.

a. Inspect tires for uneven wear and bal-
ance.

NOTE
If vehicle is new, and has been driven
less than 3,000 miles (4,800 km), it is not
necessary to aline wheels unless abnor-
mal handling is reported.

b. Check alinement of front and rear
wheels (see TM 9-2320-280-20-1, para-
graph(s) 8-7 and 8-8).

a. Tires exhibit ex-
cessive or uneven
wear or balance.

b. Front or rear
wheel are out of
alinement.

Change 4 3-10.19
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

Item Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
41 Annual Front NOTE
Wheel Do not remove wheels from hubs. Use
Bearings truck wheel lift to remove wheels and hub
as an assembly.
NOTE
M915 Only Seé _paragraph 10}13 for bearing re-
moval and installation.
NOTE
Mo16/ Seé paragraph 1014 for bearing re-
M920 moval and installation.
a. Remove, clean and re-pack with GAA
front wheel bearings.
b. Check wheel bearings for looseness, b. Loose, damaged
damage or wear [[paragraph 10-13] b). or worn is evident.
c. Clean hub and brake shoe assemblies
with brake cleaning solvent.
NOTE
If hub has one gouge or grooves, turn hub
into Direct Support for resurfacing.
d. Check brake drums for obvious d. Deep grooves or
grooves and uneven wear. uneven wear Is evi-
dent.
e. Check that brake shoe linings are not e. Brake shoe lin-
worn less than 1/4 inch. ings worn less than
1/4 inch.
42 Annual | Axle Brake NOTE
Cam-Shaft When using a grease gun, apply lubricant
and Slack to the fitting until clean lubricant
Adjuster squeezes out of the part being lubricated.
Lubricate GAA No.1 -4 axle brake cam- Fitting will not purge
shafts and slack adjusters. old lubricant out of
component.

3-10.20 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

[tem
No.

Interval

tern To Be
Inspected

Procedure

Not Mission
Capabile If:

43

44

45

Annual

Annual

Annual

Rear Axles

Forward
Rear Axle
Oil Filter

Starter

a. Inspect each input and output shaft
seal for damage and leaks.

NOTE

Do not remove wheels from hubs. Use
truck wheel lift to remove wheels and hub
as an assembly.

b. Remove, clean, and check wheel
bearings for damage or wear [paragraphl

c. Clean hub and brake shoe assemblies
with brake cleaning solvent.

NOTE

If hub has one gouge or grove, turn hub
into Direct Support for resurfacing.

d. Check brake drums for obvious
grooves and uneven wear.

Change forward rear axle oil filter (parad
graph[8-13).

a. Remove starter [(paragraph 5-32)).

b. Remove three socket head screws
and add three to five drops of OE/HDO to
each reservoir.

SOCKET HEAD SCREWS

b. Wheel bearings
loose, damaged, or
worn.

d. Deep grooves or
uneven wear is evi-
dent.

Change 4 3-10.21
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Table 3-1. Unit Level Preventive Maintenance Checks And Services M915-M920

NOTE

See_paragraph 10-16 for bearing re-
moval and installation.

a. Remove, clean, and repack with GAA
the pusher axle wheel bearing.

Item | Interval | tern To Be Procedure Not Mission
No. Inspected Capable If:
45 | Annual Starter WARNING
Continued Adhesives, solvents, and sealing com-
pounds can burn easily, can give off
harmful vapors, and are harmful to skin
and clothing. To avoid injury or death,
keep away from fire and use in well-venti-
lated area. If adhesive, solvents, or seal-
ing compund get on skin or clothing,
wash immediately with soap and water.
c. Clean drive and drive spline and apply
a thin coat of grease (GAA).
46 Annual Speed- Lubricate speedometer with GAA.
ometer
47 Annual Pusher NOTE
Axle Do not remove wheels from hubs. Use
Wheel truck wheel lift to remove wheels and hub
Bearing as an assembly.
(M920)

3-10.22 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Sewices M915-M920

Item [ Interval |ltem To Be Procedure Not Mission
No. Inspected Capable If:
47 Annual Pusher b. Check wheel bearings for looseness,
Axle damage, or wear (paragraph 10-16b).
Wheel
Bearing c. Clean hub and brake shoe assemblies
(M920) with brake cleaning solvent.
Continued NOTE
If hub has one gouge or groove, turn hub
into Direct Support for resurfacing.
d. Check brake drums for obvious
grooves and uneven wear.
e. Check that brake shoe linings are not
worn less than 1/4 inch.
48 | Annual | Front Stop- NOTE
master Off-Highway (M916/M920 as applica-
Wedge ble). Change grease whenever seals are
Brakes replaced or when brakes are relined.
and Cham-
|t\J/|egr§oM916/ Lubricate stopmaster wedge brake cham-

bers annually or whenever seals are re-
placed or brakes are relined with GAA.

Change 4 3-10.23
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[Table 3-11 Unit Level Preventive Maintenance Checks And Services M915-M920

ftem | Interval |ltem To Be Procedure Not Mission
No. Inspected Capable If:
49 Annual Front NOTE
Wheel Pressure gun shouid be heid on fittings
Knuckle until new grease appears. This will as-
sure that all the old contaminated grease
has been forced out.

Lubricate wheel knuckie with GAA. Fitings will not
purge old lubricant
out of component.

‘\\
Q ~=> KNUCKLE LUBE FITTINGS
T~ -7
NS
\\
N TIE ROD
50 Annual | Cardan Lubricate cardan universal joint with GAA. Fittings ~ will  not
Universal purge old lubricant
Joint out of component.
MS16/
M920

3-10.24 Change 4
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Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

[tem
No.

Interval

Item To Be
Inspected

Procedure

Not Mission
Capable If:

FINAL ROAD TEST

After all services and inspections have
been completed, take vehicle on a short
road test to make sure all corrections have
been accomplished. Correct any defects or
malfunctions that occur during this test.

During road test:

1. Listen for any noises.
2. Check steering operation.
3. Check brake operation.

4. Check transmission operation; all
ranges.

5. Check engine retarder (JACOBS
ENGINE BRAKE) operation (TM
9-2320-273-10)!

6. Note any loss of power or rough run-
ning engine.

7. Check driveline lockup system op-
eration (TM 9-2320-273-10)!

Change 4 3-10.25
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Table 3-1. Unit Level Preventive Maintenance Checks And Service M915-M920

Item [ Interval | Item To Be Procedure Not Mission
No. Inspected Capable If:
51 | Biennially | Transfer Drain oil from transfer case at drain plug.

Case Refill with OE/HDO at fill plug.
(M916 and
M920
Only)
FILL POINT (1) b
FILL POINT (2)
V
DRAINS
52 | Biennially | Tie Rod Inspect tie rod for looseness. Any looseness is
Ends evident.
(M915
Only)
53 | Biennially [ Front Stop- NOTE
master On-Highway (M916/M920 as applica-
Wedge ble). Change grease whenever seals are
Brakes replaced, or when brakes are relined.
and Cham-
bers Lubricate stopmaster wedge brake cham-
M916/ bers annually or whenever seals are re-
M920 placed or brakes are relined with GAA.

3-10.26 Change 4




T™ 9-2320-273-20

Table 3-1. Unit Level Preventive Maintenance Checks and Services M915-M920

Item | Interval [ Item To Be Procedure Not Mission
No. Inspected Capable If:
54 | Biennially| Rear Axles NOTE
Change lubricant in new or rebuilt axles
within 1000 miles (1600 km) but no
sooner than 500 miles (800 km). Follow-
ing initial drain, change lubricant every
12,000 miles (19,300 km) or 2 years of
service, whichever comes first. During all
lubricant changes, remove metal parti-
cles from magnetic drain and filler plugs.
Drain and refill all axle differentials with Differentials have
GO. not been drained
within specified in-
terval.
55 | Biennially Front NOTE
Axles Change lubricant in new or rebuilt axles
M916/ within 1000 miles (1600 km) but no
M920 sooner than 500 miles (800 km). Follow-

ing initial drain, change lubricant every
12,000 miles (19,300 km) or 2 years of
service, whichever comes first. During all
lubricant changes, remove metal parti-
cles from magnetic drain and filler plugs.

Drain and refill front axle differential with
GO.

Differentials have
not been drained
within specified in-
terval.

Change 4 3-10.27
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PMCS PARTS LIST

M915 THROUGH M920 SERIES TRUCK (CHASSIS)

3-10.28 Change 4

ITEM PART STOCK NOMENCLATURE  QTY REMARKS
NO NUMBER NUMBER
Semi-Annual (6,000 Miles)
| 286718 2940-01-081-1391 DESSICANT PACK 1
LF6070 2940-01-019-4513 ENG-FF-OIL-FTR 1
C175AP 2940-00-316-1413 ENG-BP-OIL-FTR 1
Annual (12,000 Miles)

| 286718 2940-01-081-1391 DESSICANT PACK 1

2 LF6070 2940-01-019-4513 ENG-FF-OIL-FTR 1

3 C175AP 2940-00-316-1413 ENG-BP-OIL-FTR 1

4 FS1212 2910-01-146-1099 FUEL FILTER |

5 250C127S 2940-01-065-8396 INT-AIR-FILTER | DON'T REUSE

6 250C128S 2940-01-066-1327 EXT-AIR-FILTER | CLEAN 5X ONLY
7 3280-V-5040 2940-00-221-3470 F-RR-AXLE FTR | M915 ONLY

8 WF2071 4330-00-274-4712 ENG-WTR-FILTER 1 KIT OPTION

Biennial (24,000 Miles)

| 286718 2940-01-081-1391 DESSICANT PACK |

2 LF6070 2940-01-019-4513 ENG-FF-OIL-FTR |

3 C175AP 2940-00-316-1413 ENG-BP-OIL-FTR 1

4 FS1212 2910-01-146-1099 FUEL FILTER |

5 250C127S 2940-01-065-8396 INT-AIR-FILTER | DON'T REUSE

6 250C128S 2940-01-066-1327 EXT-AIR-FILTER | CLEAN 5X ONLY
7 3280-V-5040 2940-00-221-3470 F-RR AXLE FTR 1 M9150NLY

8 WF2071 4330-00-274-4712 ENG-WTR-FILTER 1 KIT OPTION

9 ERS27549 2530-00-445-4420 P/S PUMP FTR | AS REQUIRED
10 S58 2910-00-545-1350 WINCH-HYD-FTR 1 M916/M9200NLY
1 A-1205-L-1338 5330-01-082-7965 SEAL, WHL BRNG 2 M915FRONT AXLE
12 2208-M-819 5330-01-082-8595 HUB GASKET 2 M915FRONT AXLE
13 839495 5330-00-409-5771 SEAL, IN BRNG 4 915 TANDEM AXLE



ITEM PART
NO NUMBER

Biennial (24,000 Miles) - Continued

STOCK

TM 9-2320-273-20

NOMENCLATURE QTY REMARKS

14 A-1205-N-612

15 1229-X-518

16 2208-X-440

17 **2499 (78500)
*A-1205-Y-1533
*1199-T-3166
*A-1205-T-774
‘A-1205-U-619

*1244U879

*2208-W-413

5330-00-807-8123
5310-00-800-0695
5330-00-580-6567
5330-01-330-5412
5330-01-088-9142
5330-01-090-2106
2540-00-938-8160
5330-01-076-2886
5330-01-075-0790
5330-00-255-0310

(*Part of kit identified above with **)

18 1205-P-1212
19 2208-P-796

5330-01-090-2107
5330-01-273-9944

SEAL, OUT BRNG
STAR WASHERS
GASKET, HUB
SEALS, WH BRNG
SEAL, WHL BRNG
SEAL, WHL BRNG
SEAL, IN BRNG
SEAL, OUT BRNG
SEAL, WHL BRNG
HUB GASKET

SEAL, IN BRNG
HUB GASKET

N BB DD PMD

915 TANDEM AXLE
915 TANDEM AXLE
915 TANDEM AXLE
915 TANDEM AXLE
M916-M920 F. AX
M916-M920 F. AX
M916-M920 T. AX
M916-M920 T. AX
M916-M920 T. AX
M916-M920 T. AX

PUSHER AXLE
PUSHER AXLE

Change 4 3-10.29
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LUBRICATION TABLE

3-3,000 Miles or 3 months,
whichever occurs first

12-12,000 Miles or 12 months,
whichever occurs first

24-24,000 Miles or 24 months,
whichever occurs first

REFILL EXPECTED TEMPERATURES
LUBRICANTS CAPACITY +40°F t0 -15°F ] ]
(SEE NOTE 20) (APPR) Above +32°F (See Note 19) O°F t0-65°F
OE/HDO, AND OEA (ARC-
TIC GRADEE—OIL 11 GAL WITH OE/HDO 30 OE/HDO 10 OEA
ENGIN BOTH FILTERS
OE/HDO-10, AND QEA
ARCTIC GRADEB—OIL 32 QUARTS
DEXRON* ATF _PREFERRED) WITH EXTERNAL | OE/HDO 10 OE/HDO 10 OEA
SEENOTE 11E
TRANSMISSION
GO LUBRICANT
MULTIPURPOSE SEE NOTE 7C | GO 85/140 GO 80/90 GO 75
(-40°F LIMIT)
EP 75W-90,SHC 75W-90, (-40°F t0-65°F)
R P.A.Q. 75W 140 PER
M|L-L-2105CE)
DIFFERENTIALS
AR08, AP o
EDEXRON* ATE PREFERRED) 2 QUARTS ALL TEMPERATURES
(SEE NOTE 4B D - Dail
POWER STEERING y
GAA-GREASE W - Weekly, as required depend-
AUTOMOTIVE & AS REQUIRED ing upon use
ARTILLERY ,
CWII-LUBR, CHAIN EX 11000 Mlesorl ¢
EBEED GEAR AND VIRE AS REQUIRED month, whichever occurs first

FOR ARTIC OPERATION REFER TO FM 9-207

INTERVAL D W
MAN-HOURS .3 1

TOTAL MAN-HOURS

24
3.2

NOTE: The man-hours shown above have been established on an individual vehicle basis and hence
are not applicable at maintenance facilities where production line methods are employed.

3-10.30 Change 4
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Section |V TROUBLESHOOTING SYMPTOM INDEX

3-8. INTRODUCTION.

Detailed troubleshooting procedures are provided in chapters 4 thru 12 of this manual. The proce-
dures are arranged by subsystem categories under Malfunction Symptoms. The following composite
Malfunction Symptom Index provides a cross reference to the troubleshooting procedures contained

in the other chapters.

Table 3-2. Composite Troubleshooting Symptom Index

Troubleshooting Procedures
Malfunction
Table Number

BACKUP LAMPS.

Backup lamp(s) inoperative. 5-12 1
BATTERY SYSTEM.

All electrical systems are weak. 5-1 1
Engine fails to crank or cranks slowly. 5-1

Batteries do not hold a charge. 5-1

BLACKOUT LIGHTING SYSTEM.

All blackout lamps inoperative. 5-13 1
One blackout marker, headlamp, tail lamp, or

stop lamp inoperative. 5-13 2
Trailer blackout lamps inoperative. 5-13 3
CHARGINGCIRCUIT.

Batteries are being undercharged or overcharged. 5-5 1
COMPRESSED AIR AND BRAKE SYSTEMS.

Insufficient air pressure. 0-1 1
Excessive system pressure indicated. 9-1 2
Park brakes will not release. 9-1 3
Trailer brakes will not release. 9-1 4
Service brakes will not release (one wheel only). 9-1 5
Service brakes will not apply. 9-1 6

3-11
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Table 3-2. Composite Troubleshooting Symptom Index (Continued).

COMPRESSED AIR AND BRAKE SYSTEMS (Continued).

No service brakes on trailer only.

Trailer hand control unit will not apply trailer
service braes.

Park brakes will not apply.

Service brakes are weak or slow responding
(all wheels).

Front service brakes are weak or slow responding.
Rear service brakes are uneven or erratic.

Service brakes are uneven or erratic on one or
more wheels.

Brakes overheat.
Stop lamps do not operate, brakes function normally.

Pressure gage(s) not indicating or not accurate,
brakes normal.

Air horn does not operate.
Windshield wipers are inoperative.
Interaxle differential lockup inoperative.

Engine will not crank.

Engine will crank but not start.
Engine stops, not seized.
Engine stops, seized.

High oil consumption.
Intermittent loss of power.
Sudden loss of power.

Gradual loss of power, no smoke.
Slow deceleration, engine “floats”.

Troubleshooting Procedures

Table

9-1

9-1
9-1

9-1
9-1
9-1

9-1
9-1
9-1

9-1
9-1
9-1
9-1

Malfunction
Number

10
11
12

13
14
15

16
17
18
19

—

© 00 N O o M W DN
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Table 3-2. Composite Troubleshooting Symptop Index (Continued).

T™M 9-2320-273-20

ENGINE (Continued).

Erratic idle speed.

Excessive exhaust smoke during acceleration.
Excessive exhaust smoke throughout speed range.
High fuel consumption.

Low oil pressure.

No cab heat.

Excessive exhaust noise.

Exhaust fumes in cab.

Engine overheats

ENGINE RETARDER CONTROLS.

No retarding action.

Retard inoperative in one or two selector position.

ETHER QUICK-START CONTROLS.

Solenoid cannot be heard to click when ether
button is pushed.

Towing pintle does not pivot or latch,
or jaw is stuck.

Excessive jerking of towed trailer.

Excessive noise or popping sounds from fifth
wheel when turning.

{HEADLAMPS. |

Both headlamps blink on and off.
One headlamp inoperative.

Both headlamps inoperative.
High beam indicator inoperative.

Troubleshooting IProcedures

Table

4-1

41
41
41
4-1
41

41

5-4
5-4

111
111

111

Malfunction
Number

10
11
12
13
14
15
16
17
18

A W N =
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Table 3-2. Composite Troubleshooting Symptom Index (Continued).

Troubleshooting Procedures
Malfunction

Table Number
INSTRUMENTS AND INDICATORS.
Differential lockup lamp inoperative. 5.7 1
Park brake lamp inoperative. 5.7 2
Instrument panel gages inoperative. 5.7 3
Tachograph clock is inoperative. 5.7 4
Indicator/illumination lamp out. 5.7 5
MARKER LAMPS.
Front marker lamps inoperative. 5-9 1
Intermediate marker lamps inoperative. 5-9 2
Rear marker lamps inoperative. 5-9 3
All marker lamps inoperative. 5-9 4
MISCELLANEQOUS ELECTRICAL.
Electric horn inoperative. 5.14 |
Personnel heater fan inoperative. 5.14
Dome lamp inoperative. 5.14
Work lamps inoperative. 5.14 485
Cigar lighter inoperative. 5.14 6
Winterization kit malfunctioning. 5-14
[PARKING AND TAIL LAMPS.
Single lamp inoperative. 5-10 1
Front lamps inoperative. 5-10
Rear lamps inoperative. 5-10 3
POWER TAKEOFF.
PTO will not engage. 12-2
PTO is excessively noisy. 12-2 2
POWER TRANSFER CASE..
Power transfer case does not turn front axle
propeller shaft. 7-1 1
Excessive heat buildup. 7-1 2
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Table 3-2. Composite Troubleshooting Symptom Index (Continued).

Troubleshooting Procedures
Malfunction
Table Number
POWER TRANSFER CASE (Continued).
Lubricant leaking. 7-1 3
Transfer case noisy (oil level okay). 7-1 4
PROPELLER SHAFTS AND AXLES.
Excessive shaft noise or vibration. 8-1 1
Excessive backlash. 8-2 1
Continuous axle or wheel noise. 8-2 2
Lubricant leaking. 8-2 3
Excessive or uneven tire wear. 8-2 4
STARTER SYSTEM.
Starter fails to crank or cranks too slowly. 52 !
Starting motor is noisy and engagement is erratic 5-2 2
STEERING.[
Front tires wearing unevenly. 10-2 1
Hard steering. 10-2 2
Vehicle wanders or pulls to one side. 10-2 3
Lost motion or excessive play in steering wheel. 10-2 4
Temporary increase in effort when turning
steering wheel. 10-2 5
Vehicle does not fully steer from stop to stop. 10-2 6
STOP_AND _TURN SIGNAL LAMPS.
Turn signals inoperative. 5-11 1
Stop lamps inoperative. 5-11 2
SUSPENSION.
Vehicle wanders or shimmies. 10-3 1
Pusher axle will not raise or lower. 10-3
Rear axle assembly not tracking properly. 10-3
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Table 3-2. Composite Troubleshooting Symptom Index (Continued).

TRANSMISSION.

Selector lever cannot be moved from NEUTRAL
position.

Engine does not turn driveshaft in any speed,
forward or reverse.

Engine turns driveshaft in some gears, but not others.
Engine does not turn power takeoff in NEUTRAL.

Truck moves when engine is at low idle and transmission
in gear.

Transmission housing breather shows an air leak
after the shift is complete.

Transmission feels like it is engaged, then not engaged,
then engaged again — Transmission is also noisy.

Transmission has a decrease in oil level with an
increase in oil in the engine.

Transmission gears make noise during a shift,

WARNING LAMPS AND ALARMS.

Engine temperature warning lamp inoperative.
Engine oil pressure low warning lamp inoperative.

Low air pressure warning lamp and/or buzzer
inoperative.

Backup alarm is inoperative.

WHEELS AND TIRES.

Tires wearing unevenly.

Noisy or bumping sound while traveling on the road.

Winch operates in one direction only.
Winch does not operate in either direction.
Winch operates at one speed only.

Winch will not hold suspended load.

Troubleshooting Procedures

Table

6-1

6-1
6-1
6-1

6-1

6-1

6-1

6-1
6-1

5-6
5-6

5-6
5-6

10-1
10-1

12-1
12-1
12-1
12-1

Malfunction
Number

A W N~
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Section V TORQUE INSTRUCTIONS

3-9. Use these guidelines when tightening bolts and capscrews:

a. If the text gives a specific torque value, use it.
b. Never torque engine capscrew beyond the values given for grade 5 in[table 3-3
¢.  If no torque is specified, refer to[fable_3-3 for torque value.

CAUTION

Never torque an engine capscrew beyond
the value given for grade 5, even if it is
marked as grade 6, 7 or 8.

3-17
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Table 3-3. Standard Capscrew Markings and Torque.

Current Useage Much Used Much Used Used at Times Used at Times
Minimum Tensile To 1/2-69,000 (476) To 3/4-120,000 (827) To 5/8-140,000 (965) 150,000 (1034)
Strength PSI To 3/4-64,000 (421) To 1-115,000 (793) To 3/4-133,000 (917)

MPa To 1-55,000 (379)

Quality of Material Indeterminate Minimum Commercial Medium Commercial Best Commercial
SAE Grade Number lor2 5 6or7 8

Capscrew Head Markings

l,

Manufacturer's marks

o B
These are all SAE @ @@ ® o @

Grade 5 (3 line)

Capscrew Body Size Torque Torque Torque Torque
(Inches) - (Thread) Lb-Ft (N-m) Lb-Ft (Nem) Lb-Ft (Nem) Lb-Ft (Nem)
1/4-20 557; 8 11% 10(14) 12216%
-28 6(8 10(14 14(19
5/16-18 11(15) 17(23) 19(26) 24(33)
-24 13(18) 19(26) 27(37)
3/8 - 16 18(24) 31(42) 34(46) 44(60)
-24 20(27) 35(47) 49(66)
7/16 - 14 28(38) 49(66) 55(75) 70(95)
-20 30(41) 55(75) 78(106)
1/2-13 39(53) 75(102] 85(115) 105(142)
-20 41(56) 85(115) 120(163)
9/16 - 12 51(69) 110(149) 120(163) 155(210)
-18 55(75) 120(163) 170(231)
5/8 - 11 83(113) 150(203) 167(226) 210(285)
-18 95(129) 170(231) 240(325)
3/4-10 105(142) 270(366) 280(380) 375(508)
-16 115(156) 295(400) 420(569)
7/8 - 9 160(217) 395(536) 440(597) 605(820)
-14 175(237) 435(590) 675(915)
I -8 2351319. 590(800) 660(895) 910(1234)
-14 250(339 660(895) 990(1342)

1. Always use the torque values listed above when definite specifications are not available.

Note: Do not use standard values in place of those specified in other sections of this manual; special attention should
be observed when using SAE Grade 6, 7 and 8 capscrews.

2. The above is based on use of clean and dry threads.
3. Reduce torque by 10% when engine oil is used as a lubricant.
4. Reduce torque by 20% if new plated capscrews are used.

Caution: Capscrews threaded into aluminum may require reductions in torque of 30% or more, unless inserts are used. A 074608
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CHAPTER 4
ENGINE AND ENGINE SYSTEMS MAINTENANCE

4-1. OVERVIEW.

This chapter provides you with the following information related to engine maintenance:

All required special tools and equipment

a

b. Other technical manuals

c Troubleshooting procedures
d

Maintenance procedures

Section | REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

4-2. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and
Equipment (MTOE) applicable to your unit.

4-3. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT.

The special tools, TM DE, and support equipment required for the engine maintenance procedures
described in this chapter are limited to the oil filter strap wrench. (Refer to Organizational Mainte-
nance RPSTL, TM 9-2320-273-20P for tool description and illustration.)

4-4. SPARES AND REPAIR PARTS.

Spares and repair parts are listed and illustrated in the Repair Parts and Special Tools List covering
Organizational Maintenance for this equipment (TM 9-2320-273-20P).

Section [I TROUBLESHOOTING

4-5. INTRODUCTION.

Procedures for troubleshooting the engine and engine systems are given[in_table]4-1. These proce-
dures are limited to isolation of faulty components that can be repaired or replaced at the Organiza-
tional Maintenance level. (For repair and replacement, see section Ill in this chapter.) A complaint
by the operator may have a variety of causes, singly or in combination. For example, in cases where
internal engine parts have failed, the true cause can usually be found in one or more of the fluid
systems and less frequently in the internal parts themselves. Therefore, a thorough repair would
include the investigation and discovery of the faulty system.
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Table 4-1. Engine and Engine Systems Troubleshooting.

MALFUNCTION.
TEST OR INSPECTION.
CORRECTIVE ACTION.

1. ENGINE WILL NOT CRANK:
Step 1.  Check battery condition.
Test, charge, or replace as indicated by hydrometer [para 5-7).
Step 2. Check battery cables and terminals for loose or dirty connections.
Clean and tighten connections.
Step 3.  Check electrical starting system.
a.  Troubleshoot starting system [[para 5-8).
b.  Notify Direct Support Maintenance.
2. ENGINE WILL CRANK BUT NOT START:
Step 1.  Check fuel level in tank.
Add fuel, if required.
Step 2.  Check fuel solenoid shutoff valve.
Repair, if required [para 4-16).
Step 3.  Check for leaking fuel lines.
Tighten connections or replace fuel lines as required [(para_4-20).
Step 4. Check for air cleaner element restriction.
Service air cleaner element [(para_4-24).
Step 5. Check for white exhaust smoke.
Use cold weather starting aid (Refer to TM 9-2320-273-10),
Step 6. Check for dirty fuel filter.
Service fuel filter (para 4-18).
Step 7.  Check for congealed fuel (cold weather).
Check fuel specifications (Refer td_TM 9-2320-273-10)!
3. ENGINE STOPS, NOT SEIZED:
Step 1. Refer to steps 1 thru 7 of Malfunction 2 above.
Step 2.  Check for obstructed air vent in fuel tank.
Remove air vent [para 4-23), then clean.
4. ENGINE STOPS, SEIZED:

Refer problem to Direct Support Maintenance.
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Table 4-1. Engine and Engine Systems Troubleshooting (Continued).

MALFUNCTION.
TEST OR INSPECTION.

CORRECTIVE ACTION.

5. HIGH OIL CONSUMPTION:

Step 1.

Step 2.

Step 3.

Check for overfilling.
a.  Check oil level.
b. Determine that you have proper dipstick by matching against known
proper configuration.
Check service records to determine that proper viscosity of oil is in use. (Refer to
LO 9-2320-273-12.)
Check engine for external oil leaks with engine running.

Refer to Direct Support Maintenance for repair of oil leaks.

6. INTERMITTENT LOSS OF POWER:

Step 1.
Step 2.

Step 3.

Refer to steps 1, 3 and 4 of Malfunction 2.
Check fuel tank air vent.

Remove air vent (refer to[para 4-23); then clean.
Refer to step 6 of Malfunction 2.

Refer to Direct Support Maintenance.

7. SUDDEN LOSS OF POWER:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Check fuel level in tank.
Check for exhaust restriction.
a.  Check for loose baffles. Replace muffler if damaged[{para_4-37).
b.  Check for damaged exhaust stack. Replace.
Check for dirty fuel filter.
Service fuel filter (para 4-18).
Check for leaking fuel lines.
Tighten connections or replace fuel lines as required [para 4-20).
Check for air cleaner element restriction.
Service air cleaner element as necessary [(para 4-24).
Check for congealed fuel (cold weather).

Check fuel specification (refer tol TM 9-2320-273-10)!
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Table 4-1. Engine and Engine Systems Troubleshooting (Continued).

MALFUNCTION.

TEST OR INSPECTION.
CORRECTIVE ACTION.

8.

10.

11.

12.

13.

GRADUAL LOSS OF POWER, NO SMOKE:
Step 1.  Check for leaking fuel lines.

Tighten connections or replace fuel lines as required [(para_4-20).
Step 2.  Check for air intake restriction.

Service air intake as necessary [(para 4-25).
Step 3.  Check for worn accelerator rod linkage.

Adjust and replace worn parts [para 4-21).
Step 4.  Check for congealed fuel (cold weather).

Check fuel specification (refer tol TM 9-2320-273-10)
SLOW DECELERATION, ENGINE “FLOATS":

Check for air leaks in fuel pump supply lines.

Service supply lines as necessary [[para 4-20).

ERRATIC IDLE SPEED:
Check for air leaks in fuel pump supply lines.

Service supply lines as necessary [(para 4-20).
EXCESSIVE EXHAUST SMOKE DURING ACCELERATION:
Step 1. Check for dirty fuel filter.

Service fuel filter (para 4-18).
Step 2. Check for air crossover tube leaks[(para 4-28).

a.  Repair air crossover tube leaks (para 4-28).

b. Refer to Direct Support Maintenance.
EXCESSIVE EXHAUST SMOKE THROUGHOUT SPEED RANGE:
Step 1.  Check for dirty air cleaner element.

Clean or replace element[(para 4-24).
Step 2.  Check for poor quality fuel.

a.  Check fuel specification. (Refer to. TM 9-2320-273-10).

b. Refer to Direct Support Maintenance.
HIGH FUEL CONSUMPTION:
Step 1.  Check for poor quality fuel.

a. Check fuel specification trefer to TM 9-2320-273-10).

b.  Notify Direct Support Maintenance.
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Table 4-1. Engine and Engine Systems Troubleshooting (Continued).

MALFUNCTION.

TEST OR INSPECTION.
CORRECTIVE ACTION.

14.

15.

16.

17.

18.

LOW OIL PRESSURE:
Step1. Check oil level.
Fill to proper level (Refer to Lubrication Order LO 9-2320-273-12)
Step 2.  Check filter.
Replace filter [para 4-14).
Step 3.  Check for defective oil pressure gage.
Test pressure with a gage that is known to be good [(para 5-59). If test gage
indicates correct pressure, replace gage. If low or no pressure is indicated,
notify Direct Support Maintenance.
NO CAB HEAT:
Step 1.  Check for closed heater water control valve.
Open valve [(para 4-50).
Step 2.  Check for air in heater.
Bleed air from heater [para _4-50).
Step 3.  Check for low coolant level.
Fill to proper level and check for leaks [para 4-42).
Step 4. Check thermostat and thermal control (engine running cold).
Replace thermostat [(para_4-43).
EXCESSIVE EXHAUST NOISE:
Step 1.  Check for defective exhaust pipe or gasket(s).
Replace defective item[{para 4-34 thru 4-38, as applicable).
Step 2. Check for defective muffler.
Replace muffler [(para 4-37).
EXHAUST FUMES IN CAB:
Check for loose or defective manifold or leaks in pipes.
Replace pipe[(para 4-34 thru 4-38, as applicable) or refer to Direct Support
Maintenance if manifold is defective.
ENGINE OVERHEATS:
Step 1.  Check coolant level.

Add coolant until sight glass is full.
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Table 4-1. Engine and Engine Systems Troubleshooting (Continued).

MALFUNCTION.

TEST OR INSPECTION.
CORRECTIVE ACTION.

18. ENGINE OVERHEATS (Continued):
Step 2.  Check for loose or broken fan belts.
Tighten or replace belts [([para 4-45).
Step 3. Check thermostat.
Replace thermostat [(para 4-43).

Step 4. With engine running and radiator cap removed, check for proper coolant flow.

a.
b.

Check for clogged radiator hose. Clean or replace hoses[(para 4-39).
Replace water pump_(para 4-53).

Step 5. Check fan clutch actuator.

a
b.

C.

Check actuator tubes. Replace if necessarl_(para 4-48 or 4-49).
Replace actuator (para 4-45 or 4-47).
Replace fan clutch_(para 4-45).

Refer problem to Direct Support Maintenance.
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Section Il MAINTENANCE PROCEDURES

4-6. INTRODUCTION

This section provides Organizational Level maintenance procedures for the engine and engine systems.
To find a specific maintenance procedure, see one of the following lists of task summaries:

a. Engine Oil System Maintenance

b.  Fuel and Air Intake System Maintenance [para 4-8).
¢.  Engine Retarder Brake Maintenance [para 4-9).

d.  Ether Quick-Start System Maintenance [para 4-10).

e. Exhaust System Maintenance [para 4-17).
f. Cooling System Maintenance [[para 4-12).
g.  Alternator Drive System Maintenance (para 4-13).
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4-7. ENGINE OIL SYSTEM MAINTENANCE TASK SUMMARY.

INITIAL SETUP

APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT

None.

SPECIAL TOOLS

None.
MATERIALS/PARTS (P/N)

Oil, 40 qts (Refer to[Appendix C).
Containers, Five Gallon (3).

Rags.

Bypass Filter Element, 2122 (37099).
Cover Gasket, 4311 (37099).

Primary Filter Element, 299670 (15434).

Tape, Antiseizing Item 14,[Appendix Cl

PERSONNEL REWIRED
One (MOS-63B20).

REFERENCES (TM)
M9-2320-273-20P.
TM9-2320-273-10.

LO 9-2320-273-12
REFERENCES (TROUBLESHOOTING)

Table 4-1.

EQUIPMENT
CONDITION PARA. CONDITION DESCRIPTION
11-14A or C. Left Front Fender Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle parked on level ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
Engine Oil Service: 4-14 4-1

A. Draining oil. 4-14A

B. Removal of primary filter. 4-14B

C. Inspection of filter adapter. 4-14C

D. Installation of primary filter. 4-14D

E. Removal of bypass filter. 4-14E

F.  Bypass filter inspection. 4-14F

G. Inspection/replacement of oil lines 4-14G

4-8
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4-7. ENGINE OIL SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
1. Engine Oil Service (Continued):
H. Installation of bypass filter element. 4-14H
l. Replenishing oil. 4-14|
J.  Checking for leaks. 4-14)
2. Breather Tube Maintenance: 4-15
A. Removal. 4-15A
B. Cleaning. 4-15B
C. Inspection. 4-15C
D. Installation. 4-15D
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4-8. FUEL AND AIR INTAKE SYSTEM MAINTENANCE TASK SUMMARY.

INITIAL SETUP

APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Shield (2910-00-064-7787).

O-Ring (5330-00-081-9299).
Masking Tape.

Marking Pencil.

Fuel Filter (2910-00-174-5822).
O-Ring, 213079 (15434).
Container (1 gt.

Tachometer RPM Drive Cable
MA280J20000 (34623).

PERSONNEL REQUIRED

One, two or three (MOS-63B20).

REFERENCES (TM)

T™M 9-2320-273-20P.
TM 9-2320-273-10.

EQUIPMENT

CONDITION PARA

CONDITION DESCRIPTION

5-37A._
11-14 A or C.
4-22A.
12-12A.

Batteries Disconnected.

Left Front Fender Removed.

Hand Throttle Cable Disconnected
at Throttle Mounting Bracket.
Winch Throttle Cable Disconnected
at Throttle Mounting Bracket
(M916 and M920).

Outer Filter Element V250C128,
Inner Filter Element V250C127.
Container(s) (AR for fuel).

Liquid Teflon (Appendix C).

Soap Solution.
Dry Cleaning Solvent SD-2 [Appendix C).
Gasket (5330-00-951-3538).
Cap Seal Ring (5330-00-961-9470).
Cotter Pin (3), 103362 (24617).

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle parked on level ground.

Work in well ventilated area.

Darkened area for filter check.

Work area must be clean as dirt in the air
passages can damage the turbocharger and
engine.

REFERENCES (TROUBLESHOOTING) GENERAL SAFETY INSTRUCTIONS
Table 4-1. Engine off.
Transmission in Neutral.
Park brake set.
LIST OF TASKS
TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
L Fuel Solenold Shutoff Valve Maintenance: 4-16 4-1
A. Removal. 4-16A
B. Installation. 4-16B
C. Operational Check. 4-16C
2. Fuel Pump Screen Maintenance: 4-17
A. Removal. 4-17A
B. Cleaning. 4-178
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4-8. FUEL AND AIR INTAKE SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK
NO. TASK REF
2. Fuel Pump Screen Maintenance (Continued):
C. Installation. 4-17C
D. Checking for leaks. 4-17D
3. Fuel Filter Maintenance: 4-18
A. Removal. 4-18A
B. Installation. 4-18B
C. Checking for leaks. 4-18C
4, Tachograph RPM Cable Maintenance: 4-19
A. Removal. 4-19A
B. Installation. 4-19B
C. Operational check. 4-19C
5. Lines, Hoses, and Fittings Maintenance 4-20
6. Accelerator Pedal and Rod Maintenance: 4-21
A. Removal. 4-21A
B. Installation. 4-21B
C. Checking idle speed. 4-21C
7. Hand Throttle Linkage Maintenance: 4-22
A. Removal. 4-22A
B. Cleaning and inspection. 4-22B
C. Installation. 4-22C
D. Checking idle speed. 4-22D
8. Fuel Tank Maintenance: 4-23
A. Removal. 4-23A
B. Installation. 4-23B
C.  Checking for leaks. 4-23C

TROUBLESHOOTING
REF (TABLE)

4-1

4-1

4-1

4-1
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4-8. FUEL AND AIR INTAKE SYSTEM MAINTENANCE TASK SUMMARY (Continued

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
9. Air Cleaner Element Maintenance: 4-24 4-1
A. Removal. 4-24A
B. Cleaning. 4-24B
C. Installation 4-24C
10. Air Cleaner Assembly Maintenance: 4-25 4-1
A. Removal of filter assembly. 4-25A
B. Removal of brackets & fittings. 4-25B
C. installation of brackets & fittings. 4-25C
D. Installation of filter assembly. 4-25D
11. Air Cleaner Restriction Indicator Maintenance: 4-26
A. Removal of indicator. 4-26A
B. Installation of indicator. 4-26B
C Removal of tube and filter. 4-26C
D Installation of tube and filter. 4-26D
12. Turbo Air Inlet Maintenance: 4-27
A Removal. 4-27A
B Inspection. 4-27B
C. Installation. 4-27C
D. Checking for leaks. 4-27D
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4-9. ENGINE RETARDER BRAKE MAINTENANCE TASK SUMMARY.

INITIAL SETUP

APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT

None.

SPECIAL TOOLS

None.

MATERIALS/PARTS (P/N)

Dry cleaning solvent (Refer to[Appendix C).

Crossover tube gasket (center cover only) (216487).
Gasket, rocker arm housing (3009999).

PERSONNEL REQUIRED

One, or two (MOS-63B20).
REFERENCES (TM)

TM9-2320-273-10.
TM9-2320-273-20P.

REFERENCES (TROUBLESHOOTING)

EQUIPMENT

CONDITION PARA

4-15A.
4-27A.
4-28A&B.

SPECIAL ENVIRONMENTAL CONDITIONS

CONDITION DESCRIPTION

Breather tube removed.
Turbo air inlet removed.
Rocker arm housing covers
removed.

Work area must be clean, as dirt in the

Table 5-4. turbocharger and engine can cause damage.
Vehicle parked on level ground.
GENERAL SAFETY INSTRUCTIONS
Engine off; transmission in neutral.
Park brake set.
LIST OF TASKS
TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
1. Rocker Arm Housing Covers Maintenance: 4-28 5-4
A. Removal of crossover tube. 428A
B Removal of cover. 4-28B
C. Cleaning. 4-28C
D Installation of cover. 4-28D
E. Installation of crossover tube. 4-28E
2. Engine Retarder Brake Maintenance: 4-29 5-4
Inspection. 4-29
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4-10. ETHER QUICK-START SYSTEM MAINTENANCE TASK SUMMARY.

INITIAL SETUP
APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT

None.

SPECIAL TOOLS

None.
MATERIALS/PARTS (P/N)

Ether cylinder (2910-01-072-1783).
Solenoid valve, 913032-04 (06991).
Atomizer, 91302406 (06991).

PERSONNEL REQUIRED
Two (MOS-63B20)
REFERENCES (TM)
TM9-2320-273-10.
TM9-2320-273-20P.

REFERENCES (TROUBLESHOOTING)

EQUIPMENT
CONDITION PARA

4-30A.
911A.

CONDITION DESCRIPTION

Ether Cylinder Removed.
Alcohol Evaporator Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Work in well ventilated area.

Vehicle parked on level ground.

Coolant temperature must be below 50°F
or ether button will not function.

Table 5-3.
anie GENERAL SAFETY INSTRUCTIONS
Ether is highly explosive, dispose of
cylinder properly. Be alert for the strong odor
of spilled ether. Guard against flame or sparks
in work area. Engine off; transmission in
neutral. Park brake set.
LIST OF TASKS
TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
Ether Cylinder Maintenance: 4-30 5-3
A. Removal. 4-30A
B. Installation. 4-30B
C. Operational check. 4-30C
Solenoid Valve Maintenance: 4-31 5-3
A. Removal. 4-31 A
B. Installation. 4-31B
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4-10. ETHER QUICK-START SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
3. Atomizer Maintenance: 4-32 5-3
A. Removal. 4-32A
B. Installation and operational check. 4-32B
4. Ether Tube Maintenance: 4-33 5-3
A Removal. 4-33A
B Inspection. 4-33B
C. Installation, 4-33C
D. Operational check. 4-33D
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4-11. EXHAUST SYSTEM MAINTENANCE TASK SUMMARY.

None.
TEST EQUIPMENT

None.
SPECIAL TOOLS
None.

MATERIALS/PARTS (PIN)

Locknut (M916/M920) M 1219B-20002 (34623).
Couplings (5) 5.0-1236 BJ (76700).
(3) 5.0-1256 LJ [76700).
5.0-1259 LJ (76700).

PERSONNEL REQUIRED
One or two (MOS-63B20).

REFERENCES (TM)

TM9-2320-273-10.
TM9-2320-273-20P.

REFERENCES (TROUBLESHOOTING)

INITIAL SETUP EQUIPMENT
APPLICABLE CONFIGURATIONS CONDITION PARA
All.

CONDITION DESCRIPTION

None.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle parked on level ground.

Table 4-1.
GENERAL SAFETY INSTRUCTIONS
Wait until exhaust components are cool.
Engine off; transmission in neutral.
Park brake set.
LIST OF TASKS
TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
1. Turbo Outlet Pipe Maintenance: 4-34 4-1
A. Removal. 4-34A
B. Inspection of mating flanges. 4-34B
C. Installation. 4-34C
D. Checking for leaks. 4-34D
2. Flex Pipes Maintenance: 4-35 4-1
A. Removal. 4-35A
B. Inspection of mating flanges. 4-35B
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4-11.

EXHAUST SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
2. Flex Tubes Maintenance (Continued):
C. Installation. 4-35C
D. Checking for leaks. 4-35D
3, Muffler Inlet Pipe Maintenance: 4-36 4-1
A. Removal. 4-36A
B. Inspection of mating flanges. 4-36B
C. Installation. 4-36C
D. Checking for leaks. 4-36D
4. Muffler Maintenance: 4-37 4-1
A. Removal. 4-37A
B.  Inspection of mating flanges. 4-37B
C. Installation. 4-37C
D. Checking for leaks. 4-37D
5. Exhaust Stack Maintenance: 4-38
A. Removal. 4-38
B.  Inspection of mating flanges and rain 4-38B
cap.
C. Installation. 4-38C
D. Checking for leaks. 4-38D
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4-12. COOLING SYSTEM MAINTENANCE TASK SUMMARY.

INITIAL SETUP EQUIPMENT
APPLICABLE CONFIGURATIONS CONDITION PARA CONDITION DESCRIPTION
All. 4-41A. Upper fan shroud removed.
4-42A. Coolant drained.
TEST EQUIPMENT 4-49A, 4-51A. 4-47A. Water pump belt removed.
4-46A. Fan clutch “actuator removed.
Belt tension gage. 4-25A. Air cleaner removed.
4-41A. Upper shroud & fan removed.
SPECIAL TOOLS 4-44A. Fan removed.
4-45A. Fan belts removed.
Thermostat mandrel No. 139. 6-10A. Transmission oil cooler hoses removed.
5-73A. Water temperature switch wire removed.
MATERIALS/PARTS (P/N) 4-27A. Turbo air inlet removed
11-29A, 11-32A. Hood removed
Insulators (2) CBA24-500 (76005) 11-16E. Brush guard removed (M916/M920).
Liquid teflon (refer to appendix C). 11-16A. Grille removed.
Container (60 gt min). 10-22A. Steering pump cooler hoses removed.
Gasket (6620-00-047-281 1).
Rubber seal (5330-00-864-5422). SPECIAL ENVIRONMENTAL CONDITIONS
O-Rings (4) (5330-00-506-4874).
Sealing rings (6) (5330-00-143-8369). Vehicle parked on level ground.
Gasket, 210859 (15434).
Soap solution. GENERAL SAFETY INSTRUCTIONS
Gasket, 3011931 (15434).
Gasket, 208132 (15434). Engine off; transmission in neutral.
Gasket, water pump to engine block Park brake set.

(5330-01 -066-5350) .
Gasket, water pump to heater manifold
208132 (15434).

PERSONNEL REQUIRED

One or two (MOS-63B20).

REFERENCES (TM)

T™M 9-2320-273-10.
T™ 9-2320-273-20P.

REFERENCES (TROUBLESHOOTING)

Table 4-1.
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4-12. COOLING SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
1. Radiator Hoses Maintenance: 4-39 4-1

A. Inspection. 4-39A
B. Removal. 4-39B
C. Installation. 4-39C
2. Radiator Maintenance: 4-40 4-1
A.  Removal. 4-40A
B. Installation. 4-40B
3. Fan Shrouds Maintenance: 4-41
A. Removal. 4-41A
B. Installation. 4-41B
4. Coolant System Maintenance: 4-42 4-1
A. Drain. 4-42A
B. Inspection/installation of draincocks 4-42B
C. Replenishing coolant, 4-42C
D. Checking for leaks. 4-42D
5. Thermostat and Housing Maintenance: 4-43 4-1
A. Removal. 4-43A
B. Testing. 4-43B
C. Installation. 4-43C
D. Operational check. 4-43D
6. Fan Maintenance: 4-44 4-1
A. Removal. 4-44A
B. Installation. 4-44B
C. Operational check. 4-44C
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4-12. COOLING SYSTEM MAINTENANCE TASK SUMMARY (Continued).
LIST OF TASKS
TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
7. Fan Clutch and Belts Maintenance: 4-45
A. Removal. 4-45A
B. Inspection. 4-45B
C. Installation. 4-45C
D. Adjustment. 4-45D
8. Fan Clutch Actuator Maintenance (M915, M916,
M917, M918, and M920): 4-46 4-1
A. Removal. 4-46A
B. Inspection of air tubes. 4-46B
C. Installation. 4-46C
D. Operational check. 4-46 D
9. Fan Clutch Actuator and Valve
Maintenance (M919): 4-47 4-1
A. Removal. 4-47A
B. Inspection of air tubes. 4-47B
C. Installation. 4-47C
D. Operational check. 4-47D
10. Fan Clutch Actuator Tubes Maintenance
(M915, M916, M917, M918, and M920): 4-48 4-1
A. Removal. 4-48A
B. Installation. 4-48B
C. Checking for leaks. 4-48C
11. Fan Clutch Actuator Tubes Maintenance (M919): 4-49 4-1
A. Removal. 4-49A
B. Inspection. 4-49B
C. Installation. 4-49C
D. Checking for leaks. 4-49D
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4-12. COOLING SYSTEM MAINTENANCE TASK SUMMARY (Continued).

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
12. Heater Shutoff Valve Maintenance: 4-50 4-1

A. Removal. 4-50A
B. Installation. 4-50B
C. Bleeding heater. 4-50C
13. Water Pump Belt Maintenance: 4-51
A. Removal. 4-51 A
B. Installation. 4-51 B
C. Adjustment. 4-51C
14. Water Manifold Maintenance: 4-52
A. Removal. 4-52A
B. Inspection. 4-52B
C. Installation. 4-52C
15. Water Pump Maintenance: 4-53 4-1
A. Removal. 4-53A
B. Installation. 4-53B
16. | ‘Water Pump Idler Pulley Maintenance: 4-54
A. Removal. 4-54A
B. Installation. 4-54B
C. Operational check. 4-54C
NOTE
Maintenance procedures for the
water temperature switch and
transmitter are given in
section ll.
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4-13. ALTERNATOR DRIVE SYSTEM MAINTENANCE TASK SUMMARY.

INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT

Belt tension gage.
SPECIAL TOOLS
None.

MATERIALS/PARTS (PIN)

None.

PERSONNEL REQUIRED
One (MOS-63B20)

REFERENCES (TM)
TM9-2320-273-10

REFERENCES (TROUBLESHOOTING)
Table 4-1.

EQUIPMENT
CONDITION PARA CONDITION DESCRIPTION
None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle parked on level ground.

GENERAL SAFETY INSTRUCTIONS

Engine off; transmission in neutral.
Park brake set.

LIST OF TASKS

TASK TASK TROUBLESHOOTING
NO. TASK REF REF (TABLE)
1 Alternator Belts Maintenance: 4-35

A. Removal. 4-55A

B. Installation. 4-55B

C. Adjustment 4-55C
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OIL SYSTEM

4-14. ENGINE OIL SERVICE.

MIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Draining Oil. (15) g. Inspection/Replacement of Oil Lines. (1

b . Removal of Primary Filter. (10) h. Installation of Bypass Filter. (1

c. Inspection of Filter Adapter. (5) i. Replenishing Oil. (15)

d. Installation of Primary Filter, (10) j. Checking for Leaks. (1
Removal of Bypass Filter. (10)

(

Bypass Filter Inspection. 5) 105 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION

All, 11-14 A or C. Left Fender Removed.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Oil, 40 Qts (Refer to[Appendix C).
Containers (Three 5-gal buckets).
Rag, Wiping.

Bypass Filter Element, 2122 (37099).
Cover Gasket, 4311 (37099).
Primary Oil Filter, 299670 (15434).
Liquid Teflon (Refer to[Appendix C).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCES (TM)

GENERAL SAFETY INSTRUCTIONS

T™M 9-2320-273-20P.

LO 9-2320-273-12. Engine OFF.
TM 9-2320-273-10. Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4.1.
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OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM ACTION REMARKS

A. DRAINING OIL.

NOTE
Place container under crankcase drain plug (31)
to catch oil.
1. Vent plug 2) and Unscrew and remove. Allow sufficient time for
washer (3). oil to drain from bypass
filter to crankcase.
2. Drain plug (31). a. Unscrew and remove. Oil should be drained
b. Allow all oil to drain out. from a warm engine.
c. Inspect magnet for foreign
particles and wipe clean. Stop flow by reinserting
d. Screw in and tighten plug to change containers.

9. MOUNTING STUD (8}
16. MOUNTING

BRACKET (2)
11. NUT (8}
12. BOLT (8)

13.  LOCKWASHER (8)
14. LOCKWASHER (8)

15 NLIT (Q)

13, NV 107

16. DRAINCOCK
17. WASHER
18. CONNECTOR
19. CONNECTOR
20. FiLTER TO
PUMP LINE
21. FILTER TO
SUMP LINE
22. ELBOW (2)
23. CANNISTER
24. MOUNTING
BRACKET CLAMP

L
el
SCTD
i
El
U\

1. FILLER PLUG 25. FLANGE

2. VENT PLUG 26. ORIFICE

3. WASHER 27. BLEEDER HOLE

4, COVER 28. PACK HOLD DOWN

5. COVER GASKET ASSEMBLY

6. CLAMPING RING 29. FILTER ADAPTER

7. CLAMPING BOLT {2) 30. PRIMARY FILTER

8. BYPASS FILTER 31. DRAINPLUG
ELEMENT 32. DIPSTICK

l TA 074609
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OIL SYSTEM
4-14. ENGINE OIL SERVICE (Continued).

LOCATIONATEM

REMARKS

16 NOTE: OIL
SAMPLE TAKEN

LEGEND: 18 19 AT THIS POINT

1. FILLER PLUG 12. BOLT (8) 23. CANISTER

2. VENTPLUG 13. LOCKWASHER (8) 24. MOUNTING

3. WASHER 14. LOCKWASHER (8) BRACKET CLAMP

4. COVER 15. NUT (8) 25. FLANGE

5. COVER GASKET 16. DRAIN COCK 26. ORIFICE

6. CLAMPING RING 17. WASHER 27. BLEEDER HOLE

7. CLAMPING BOLT (2) 18. CONNECTOR 28. PACK HOLD DOWN

8. BYPASSFILTER 19. CONNECTOR ASSEMBLY
ELEMENT 20. FILTERTO 29. FILTER ADAPTER

9. MOUNTING STUD (8) PUMP LINE 30. PRIMARY FILTER

10. MOUNTING 21. FILTERTO 31. DRAINPLUG
BRACKET (2) SUMP LINE 32. DIPSTICK

11.  NUT (8) 22. ELBOW (2)

TA 2372198,
J\
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TM 9-2320-273-20

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM ACTION

REMARKS

A.1l. OIL SAMPLE FOR ANALYSIS.l

NOTE

Before beginning this task check engine
oil level according to Operator's manual
(TM_9-2320-273-10)!

Start engine (see TM 9-2320-273-10),
warm vehicle to normal operating range
and stop engine.

1. Draincock (16). a. Unscrew and loosen.

b. When completed with
task 1., use the proper
bottle and take oil sample
from the oil bypass filter
drain valve as shown in
illustration on page 4-26,
item 16.

c. Check oil level to insure
proper level after sampling.

B. REMOVAL OF PRIMARY FILTER.

NOTE

Place container under primary filter (30)
to catch oil.

3. Primary filter (30). Unscrew using filter wrench.
Throw filter away.

C. INSPECTION OF FILTER ADAPTER.]

4. Filter adapter (29). Inspect for:
a. Cracks.
b. Nicks.
c. Damaged threads.

When taking a sample, first
use a container to drain a
small amount of oil to clean
the valve assembly.

If adapter is defective, notify
Direct Support.
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OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM ACTION REMARKS

ID. INSTALLATION OF PRIMARY FILTER.

5. New primary filter (30). a. Apply lube to seal. Do not use filter wrench,
b. Screw into filter adapter
(29) and tighten by hand,

[E. REMOVAL OF BYPASS FILTER.

NOTE

Place container under bypass filter draincock
(16) to catch oll,

6. Bypass filter draincock (16) a. Remove and allow oil to
and washer (17). drain out.
b. Screw in and tighten.

7. Two clamping bolts (7). Unscrew and remove.
8. Clamping ring (6). Remove.
9. Cover (4) and cover gasket (5). Remove. Discard cover gasket (5).

10. Pack hold down assembly (28).  Unscrew and remove.

11. Bypass filter element (8). Remove and discard.

12. Filter to pump line (20) and Unscrew and remove
filter to sump line (21). from two elbows (22).

13. Eight bolts (12), lockwashers Unscrew and remove.

(13) and nuts (11).
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T™ 9-2320-273-20

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:
1. FILLERPLUG 12.
2. VENTPLUG 13.
3. WASHER 14.
4. COVER 15.
5. COVER GASKET 6.
6. CLAMPING RING 17.
7. CLAMPING BOLT (2) 18.
8. BYPASSFILTER 19.
ELEMENT 20.
9. MOUNTING STUD (8)
10. MOUNTING 21.
BRACKET (2)
11. NUT (8) 22.

BOLT (8)
LOCKWASHER (8)
LOCKWASHER (8)
NUT (8)
DRAINCOCK
WASHER
CONNECTOR
CONNECTOR
FILTER TO

PUMP LINE
FILTER TO

SUMP LINE
ELBOW (2)

(=g e lVAL Y

23.
24.

25.
26.
27.
28.

29.
30.
31.
32.

CANISTER
MOUNTING
BRACKET CLAMP
FLANGE

ORIFICE
BLEEDER HOLE
PACK HOLD DOWN
ASSEMBLY
FILTER ADAPTER
PRIMARY FILTER
DRAIN PLUG
DIPSTICK
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OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM

ACTION

REMARKS

E. REMOVAL OF BYPASS FILTER {Continued).

14. Two mounting bracket
clamps (24).

15. Two elbows (22).

16. Eight nuts (15) and lock-
washers (14).

F. BYPASS FILTER INSPECTION.

17. Orifice (26) and bleeder
hole (27).

18. Mounting brackets (10),
clamps (24), canister (23)
and elbows (22).

Lift off and remove canister
(23).

Unscrew from canister (23).

Unscrew and remove two
mounting brackets (10) from
eight mounting studs (9) at
firewall.

Holes should not be blocked.
Clean out with a piece of wire
if necessary.

Inspect for:

a. Damage,

b. Looseness,

c. Stains from leaks.
d. Crossed threads.

'G. INSPECTION/REPLACEMENT OF OIL LINES.]

19. Filter to pump line (20)
and filter to sump line (24).

20. Two connectors (18) and 19).

21. Filter to pump line (20) and
filter to sump line (21).

a. Unscrew from two
connectors (18).

b. Inspect for:
1. Cracks.
2. Stains from leaks.
3. Kinks.
4. End fitting damage.

Q

. Unscrew from oil pump
and oil sump.
b. Coat threads with liquid
teflon.
c. Screw into oil pump and
oil sump.

Screw onto connectors (18)
and (19).

Replace any damaged
components if necessary.

Replace if threads are
damaged.
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OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:

1. FILLERPLUG 12. BOLT (8) 23. CANISTER

2. VENTPLUG 13. LOCKWASHER (8) 24. MOUNTING

3. WASHER 14, LOCKWASHER (8) BRACKET CLAMP

4. COVER 15. NUT (8} 25. FLANGE

5. COVER GASKET 16. DRAINCOCK 26. ORIFICE

6. CLAMPING RING 17. WASHER 27. BLEEDER HOLE

7. CLAMPING BOLT (2) 18. CONNECTOR 28. PACK HOLD DOWN

8. BYPASSFILTER 19. CONNECTOR ASSEMBLY
ELEMENT 20. FILTER TO 29. FILTER ADAPTER

9. MOUNTING STUD (8) PUMP LINE 30 PRIMARY FILTER

10. MOUNTING 21. FILTERTO 3 DRAIN PLUG
BRACKET (2) SUMP LINE 32. DIPSTICK

11. NUT (8) 22. ELBOW (2)

TA 074611
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OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM ACTION REMARKS

H. INSTALLATION OF BYPASS FILTER.

22. Two mounting brackets (10). a. Position over eight mounting
studs (9).
b. Secure with eight lockwashers
(14) and nuts (15).

23. Two elbows (22). a. Coat threads with liquid teflon.
b. Screw into canister (23).

24. Canister (23). Secure to two mounting brackets
(10) with two clamps (24), eight
bolts (12). lockwashers (13), and

nuts(11).
25. Filter to pump line (20) and Screw onto two elbows (22).
and filter to sump line (21).
26. Bypass filter element (8). Place into canister (23).
27. Pack hold down assembly a. Place thru center of bypass
(28). filter element (8) in canister
(23).
b. Screw all the way down to the
stop.
28. Cover (4) and new cover Set in place on canister flange (25).
gasket (5).
29. Clamping ring (6). a. Position over cover (4) and
canister flange (25).
b. Secure with two clamping bolts
(7); draw up bolts until they
stop against shoulder.
30. Vent plug (2) and washer (3). Install at cover (4) and tighten.

I. REPLENISHING OIL.

31. Filler cap (1). a. Remove.
b. Pour oil thru filler cap opening.  See LO 9-2320-273-12.
c. Tighten filler cap. OEA IF SUB-ZERO.

J. CHECKING FOR LEAKS.

32. Engine. a. Start up. See TM 9-2320-273-10.
b. Run 3-5 minutes, shut
off and let set 8-10 minutes.
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OIL SYSTEM

4-14. ENGINE OlL SERVICE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:

1. FILLERPLUG 12. BOLT (8) 23. CANISTER

2. VENT PLUG 13. LOCKWASHER (8) 24. MOUNTING

3. WASHER 14. LOCKWASHER (8) BRACKET CLAMP

4. COVER 15. NUT (8) 256. FLANGE

5. COVER GASKET 16. DRAINCOCK 26. ORIFICE

8. CLAMPING RING 17. WASHER 27. BLEEDER HOLE

7. CLAMPING BOLT (2) 18. CONNECTOR 28. PACK HOLD DOWN

8. BYPASSFILTER 19. CONNECTOR ASSEMBLY
ELEMENT 20. FILTER TO 29. FILTER ADAPTER

. MOUNTING STUD (8) PUMP LINE 30. PRIMARY FILTER

10. MOUNTING 21. FILTER TO 31. DRAINPLUG
BRACKET (2) SUMP LINE 32. DIPSTICK

11. NUT (8) 22. ELBOW (2}

TA 075364
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T™M 9-2320-273-20

OIL SYSTEM

4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM ACTION

REMARKS

J. CHECKING FOR LEAKS (Continued).

33. Dipstick (32).
Should be near “H” mark.

34. Primary filter (30), drain plug Check for leaks.
(31), connectors (18) and (19),
two elbows (22), drain cock (16),
cover (4), filter to pump line
(20) and filter to sump line (21).

Pull out and check oil level.

If oil level is far above or
below mark, check to be
sure you have the correct
dipstick for the NTC 400
engine.

Tighten as necessary.
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OIL SYSTEM

T™M 9-2320-273-20

!
4-14. ENGINE OIL SERVICE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:

1. FILLERPLUG 12.

2. VENT PLUG 13.

3. WASHER 14.

4. COVER 15.

5. COVER GASKET 16.

6. CLAMPING RING 17.

7. CLAMPING BOLT (2) 18.

8. BYPASSFILTER 19.
ELEMENT 20.

9. MOUNTING STUD (8}

10. MOUNTING 21.
BRACKET (2)

11. NUT (8} 22.

BOLT (8)
LOCKWASHER (8)
LOCKWASHER (8)
NUT (8)
DRAINCOCK
WASHER
CONNECTOR
CONNECTOR
FILTER TO

PUMP LINE
FILTER TO

SUMP LINE
ELBOW (2)

23.
24,

25.
26.
27.
28.

29.
30.
31.
32.

CANISTER
MOUNTING
BRACKET CLAMP
FLANGE

ORIFICE
BLEEDER HOLE
PACK HOLD DOWN
ASSEMBLY
FILTER ADAPTER
PRIMARY FILTER
DRAIN PLUG
DIPSTICK

TA 075635
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T™M 9-2320-273-20

OIL SYSTEM

4-15. BREATHER TUBE MAINTENANCE.

a. Removal. (5)
b.  Cleaning. (15)
c. Inspection. (5)
d. Installation. (5)

30 Minutes Total.

] _HIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

INITIAL SETUP
APPLICABLE CONFIGURATIONS
All.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (PIN)

None.

PERSONNEL REQUIRED

One (MOS-63B20).

REFERENCES (TM)

None.

TROUBLESHOOTING REFERENCES

None.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.

4-34




OIL SYSTEM

™M 9-2320-273-20

4-15. BREATHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.

1. Two clamps (2), and line (1).

2. Tube (6).

5/

Remove by loosening capscrews (5).
and pulling tube (6) out of loop

clamp (4).

~ N4

/ Y o A

L

N

Remove from breather cup (3).

r'_°1' ’l T V———
=, A/ i
g ) —

LEGEND:

LINE

oaswWN =

TUBE

CLAMP (2)

DREATULCD

LN UAr

LOOP CLAMP
CAPSCREW

MNAD

TA 074612
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T™M 9-2320-273-20

OIL SYSTEM

4-15. BREATHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. CLEANING

3. Tube (6). immerse and flush in solvent.

C. INSPECTION.

4. Tube (6). Check for: a. Cracks. If tube (6) is defective,
b. Nicks. replace.
c. Dents.

5. Line (1). Check for cracks. If line (1) is defective,

replace.

D. INSTALLATION.

6. Line (1). Attach to breather tube cap (3).

7. Clamps (2). Put on line (1).

8. Tube (6). Push into line (1) and loop clamp (4).

9. Clamps (2). Tighten capscrew (5).

Put into place.
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OIL SYSTEM

TM 9-2320-273-20

4-15. BREATHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
2
\
1 /\?
§\. iL
/ P + 2 G
/ ? /\L\
' T T
Condl] S
— [ T'O
[' F T T
Lo 0 =3
B Nl
l[_—-\ u __H I
| —
=t / ———
5 \JLLU LEGEND:
4 1. LINE
2. CLAMP (2)
3. BREATHER CAP
4. LOOP CLAMP
5. CAPSCREW
6. TUBE
. TA 074612




TM 92320-273-20

FUEL AND AIR INTAKE

4-16. FUEL SOLENOID SHUTOFF VALVE MAINTENANCE.

THIS TASK COVERS: (Approximate TIME REQUIRED FOLLOWS TASK Description.)

a. Removal. (10)
b. Installation. (10)
c. Operational Check. (5)

25 Minutes Total.

INITIAL SETUP
APPLICABLE CONFIGURATIONS

All.
TEST EQUIPMENT
None.

SPECIAL TOOLS

None.

MATERIALS/PARTS (PIN)

Shield (2910-00-084-7787).
O-Ring (5330-00-081-9299).
Gasket (5330-00-951-3538).
Masking Tape.
Marking Pencil.

PERSONNEL REQUIRED

Two (MOS-63B20). (2nd mechanic turns
engine run switch in part C.).

REFERENCES (TM)

TM 9-2320-273-10.
T™M 9-2320-273-20P.

TROUBLESHOOTING REFERENCES

Table 4-1.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

11-14 Aor C. Left Fender Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Work in Well Ventilated Area.
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-16. FUEL SOLENOID SHUTOFF VALVE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
A. REMOVAL.
1. Two nuts (11) and Unscrew and remove. Hold rear nut with wrench
washers (10). as front nut is being loosened.
2. Two wires (9). Remove from terminals (14). Mark wires for installation

reference, using masking
tape and marking pencil.

3. Four screws (12) and washers (13). Unscrew and remove.

-

1
2. WASHER (2) 14’w
3. WASHER (2)

4. VALVE w

5. SPRING WASHER 12

6. O-RING

7. SHIELD e

8

. CoIL Ovb‘
ASSEMBLY
9. WIRE (2)

10. WASHER (2)
11, NUT (2)
12. SCREW (4)

cﬁ\? \H Ei | %
13. WASHER (4) q“U j] ﬁﬁ
14, TERMINAL (2) . ({@,
15. GASKET 1 s :
16. VALVE W El /1

TA 074614
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T™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-16. FUEL SOLENOID SHUTOFF VALVE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

'A. REMOVAL (Continued).

4. Coil assembly (8), shield (7), a. Remove.
O-ring (6), spring washer (5), b. Throw away shield (7),
and valve (4). and O-ring (6).

5. Two screws (1), and Unscrew and remove.

two washers (2 and 3).

6. Valve (16), and gasket (15). a. Remove valve.
b. Throw away gasket.

B. INSTALLATION.

7. Gasket (15), valve (16), a. Hold gasket (15) and
two washers (2 and 3), and valve (16), in place and
two screws (1). insert two screws (1)

and washers (2 and 3).
b. Tighten screws (1).

8. Cail assembly (8), shield (7), Hold in place. Insert four
O-ring (6), spring washer (5), screws (12), and washers (13).
and valve (4).

9. Four mounting screws (12), Tighten.
and washers (13).

10. Two wires (9). Attach to terminals (14).

11, Nuts (11), and washers (10). Install on terminals and tighten.

C. OPERATIONAL CHECK.

12. INSTRUMENT PANEL/ Turn ON, and OFF again. 2nd mechanic.
engine run switch.

13. Coil assembly (8). Listen for “click” when 1st mechanic.
run switch is turned ON
or OFF.

14. Engine. Start up (see TM 9-2320- Engine will not start unless
273-10). solenoid is working.

15. Coil assembly (8). Check valve for leaks.
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™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-16 FUFI SOOI ENOID SHUTOEFE VAL VE MAINTENANCE (Caontinied)

LOCATION/ITEM ACTION REMARKS

LEGEND:

SCREW (2)
WASHER (2)
WASHER (2)
VALVE
SPRING WASHER
O-RING
SHIELD

COIL
ASSEMBLY

9. WIRE (2)

10. WASHER (2}
11. NUT (2)

12.  SCREW (4)

13.  WASHER (4)
14. TERMINAL (2)
15. GASKET

16. VALVE

NN =

TA 074615
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

1-17. FUEL PUMP SCREEN MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (10)
b. Cleaning. (10)
c. Installation. (10)

d. Checking for Leaks. (' 5)
35 Minutes Total,

|_INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION

All. 11-14 A or C. Left Fender Removed.
TEST EQUIPMENT

None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Cap Seal Ring (5330-00-961-9470).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS

One (MOS-63B20). Work in Well Ventilated Area.
Vehicle Parked on Level Ground.

REFERENCES (TM)

GENERAL SAFETY INSTRUCTIONS

TM 9-2320-273-10.

TM 9-2320-273-20P. Engine OFF.
Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES

None.
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™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

1-17. FUEL PUMP SCREEN MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Filter screen cap (1). Unscrew and remove.
2. Cap seal ring (2), filter a. Take out.
spring (3), and fuel filter b. Throw away cap seal ring (2).

screen assembly (4).

B. CLEANING.

3. Fuel filter screen assembly (4). Clean.

LEGEND: u

FILTER SCREEN
CAP SEAL RING
FILTER SPRING
FUEL FILTER
SCREEN ASSEMBLY

Rl S S

TA 074616
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-17. FUEL PUMP SCREEN MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

C. INSTALLATION.

4. Fuel filter screen assembly (4). Drop into place. Opening must be down.
5. Filter spring (3) and new cap Set into place.

seal ring (2).
6. Filter screen cap (1). Screw in.

D. CHECKING FOR LEAKS.

7. Engine. Start up (see TM 9-2320-273-10).
8. Filter screen cap (1). Look for leaking around edges.
NOTE

Follow-on maintenance required. Install
left fender; refer to |para 11-14
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™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-17. FUEL PUMP SCREEN MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

1

1

2. CAPSEAL RING

3. FILTER SPRING

4. FUELFILTER
SCREEN ASSEMBLY

TA 074617
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-18. FUEL FILTER MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (5)
b. Installation. (20)
c. Checking for leaks. ( 5)

20 Minutes Total.

L INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT

None.

SPECIAL TOOLS
None.

MATERIAL/PARTS (P/N)

Fuel Filter (2910-00-174-5822).
O-Ring, 213079 (15434).
Container (1qt).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)

TM9-2320-273-20P.
TM9-2320-273-10.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION

11-14 Aor C. Left Fender Removal.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.
Work in Well Ventilated Area.

GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral.
Park Brake Set.
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-18. FUEL FILTER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
A. REMOVAL .
1. Fuel filter (4). a.  Open draincock (3) and Unscrew draincock for use in
drain fuel into suitable new replacement filter.
container.

b. Unscrew and remove.

2. 0O-ring (2). Remove and throw away.

B. INSTALLATION.

Install draincock (3).

Fill with clean fuel.

Install new O-ring (2).

Screw in until seal just Do not tighten with wrench.
touches filter head (1).

e. Screw in one-half turn

to three-fourths turn

3. New fuel filter (4).

o ooe

more.

1
=) [( )

3

!
!

LEGEND:
. FILTER HEAD

O-RING 3
DRAIN COCK
FUEL FILTER

Swn

TA 074618
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-18. FUEL FILTER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

C. CHECKING FOR LEAKS.

4.  Engine. Start up (see TM 9-2320-273-10)!
5. Fuel filter (4). Check for leaks.
NOTE

Follow-on maintenance action required:

Install left fender; refer to para 11-14

\\\ LEGEND:

FILTER HEAD

O-RING

DRAIN COCK

FUEL FILTER
TA 074618
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-19. TACHOGRAPH RPM CABLE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (4)
b. Installation. (6)
c. Operational Check. (2)

12 Minutes Total.

LINITIAL SETUP
APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)

TM9-2320-273-10.
TM9-2320-273-20P.

TROUBLESHOOTING REFERENCES
None.

Tachometer RPM Cable, MA280J20000 (34623).

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION
5-37A. Disconnect Batteries.
11-14 A or C. Left Fender Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral.
Park Brake Set.
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-19. TACHOGRAPH RPM CABLE MAINTENANCE (Continued).

LOCATION/TEM ACTION REMARKS
WARNING
Do not work behind dash panel until batteries
are disconnected.
A. REMOVAL.

1. Two quarter-turn screws

Q).

2. Tachograph RPM cable (3).

Loosen. Lower panel.

a. Disconnect from RPM
port (2) of tachograph.

b. Remove capscrew and
clamp (5).

Closest cable to the
lowered panel.
Tachograph RPM cable
may be tied to the heater
water control valve cable;
if so remove tie.

LEGEND:

1. QUARTER-TURN

SCREW (2)
2. RPMPORT
3. TACHOGRAPH
RPM CABLE
4. TACHOGRAPH
DRIVE
5. CAPSCREW
AND CLAMP
TA 074620
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-19. TACHOGRAPH RPM CABLE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL (Continued).|

c. Unscrew from tachograph
drive (4) on fuel pump.
d. Pull through firewall and

remove.
[B. INSTALLATION.
3. Tachograph RPM cable (3). a. Screw into tachograph Avoid bending the cable
drive (4) on fuel pump. sharply. For proper opera-
b. Thread free end through tion, cable should be as
firewall. straight as possible.
c. Install capscrew and
clamp (5).

d. Connect to “RPM” port
(2) of tachograph.
e. Replace cable tie.
4. Two quarter-turn screws (1). Close panel; tighten screws.

[C. OPERATIONAL CHECK.

5. Engine. Start up (see TM9-2320-273-
10).
6. Tachometer. Check for appropriate

reading (580-620 rpm if
engine is idling normally)
and responsiveness to
changes in engine speed.
7. Engine. Shut down (se€ TM 9-2320-273-10).

NOTE

Follow-on maintenance action required:

a. Connect batteries; refer to[para 5-37B.
b. Install left fender; refer to
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-19. TACHOGRAPH RPM CABLE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

\ LEGEND:

1. QUARTER-TURN
SCREW (2)

2. RPMPORT

3. TACHOGRAPH

RPM CABLE
4. TACHOGRAPH
DRIVE
5. CAPSCREW
AND CLAMP

TA 074621
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-20. LINES, HOSES AND FITTINGS MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

1 INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Liquid Teflon (see[Appendix C).
Soap Solution.

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS

One (MOS-63B20). Work in Well Ventilated Area.
Vehicle Parked on Level Ground.

REFERENCES (TM)
TMOoII0 27310, GENERAL SAFETY INSTRUCTIONS

TM9-2320-273-20P. Engine Off;, Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-20. LINES, HOSES, AND FITTINGS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

NOTE

The illustration below identifies all
exterior lines and hoses of the fuel sys-
tem. No special instructions or tools
are needed if you follow standard shop
practice techniques. During installation,
observe the following:

1. Line-to-block fittings. Coat pipes with liquid teflon
before insertion.

2. Line-to-line fittings. Screw together.

3. Air line. Check for leakage with soap
solution.

4. Hose-to-line fittings. Clamp securely.

After installation, start up engine (see
TM9-2320-273-10) 'and check for leaks.

AIR ACTUATING LINE FUEL DELIVERY LINE MANIFOLD FUEL
E RETURN LINE

FUEL PUMP
RETURN LINE

FUEL PUMP
SUPPLY LINE

TA 074622
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
a. Removal. (15)
b. Installation. (15)
c. Checking Idle Speed. ( 3)

33 Minutes Total.

LINITIAL SETUP EQUIPMENT CONDITION

APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION

All. 4-22A. Hand Throttle Cable Disconnected
at Throttle Mounting Bracket.

TEST EQUIPMENT 12-12A, Winch Throttle Cable Disconnected

None. at Throttle Mounting Bracket

SPECIAL TOOLS (M916 and M920)_

None.

MATERIALS/PARTS (P/N)

Cotter pin (3), 103362 (24617).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS

One (MOS-63B20). Vehicle-Parked on Level Ground.

REFERENCES (TM)

TM9-2320-273-10. GENERAL SAFETY INSTRUCTIONS

Engine Off.
Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-27. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

NOTE

Any time you repair or replace a part in this
system, check that idle speed is correct {part

C).
[A. REMOVAL. |
1. Cotter pins (1) and (4). Remove and pull out clevis pin Discard cotter pins (1)
(3) and straight pin (7); liftout  and (4).
pedal (2).
LEGEND:
1. COTTERPIN 34. THROTTLE MOUNTING 1
2. PEDAL BRACKET
3. CLEVISPIN 35. LOCKWASHER (2)
4. COTTERPIN 36. BOLT (2)
5. BOLT {2} 37. FORK
6. BRACKET 38. CLEVISPIN
7. STRAIGHT PIN 39. COTTERPIN
8. BOLT (2} 40. PIVOT LEVER
9. BOLT 41. FLANGED
10. NUT (2) BEARING
11. PEDAL STOP 42. BELLCRANK
BRACKET BRACKET
12. LOCKWASHER (2) 43. FLANGED
13. NUT(2) BEARING
14. FLAT WASHER 44. BOLT (4)
16. LOCKNUT 45. FLAT WASHER (4)
16.  LOCKNUT 46. NUT (4)
17.  FLAT WASHER 47. ACCELERATOR
18. LOCKWASHER SEAL
AND NUT (2) 48. SEAL RETAINER
19.  SPRING 49. ROD
20. LEVER 50. SCREW (3}
21. NUT
22. WASHER
23. BALL STUD
24.  NUT
25. BELLCRANK IR s
ROD i 2 ]
26. NUT - //Q L
27. BALL STUD - S -
28. SPRING L
29. NUT
30. WASHER S ;
31. BRACKET B
32. FUEL PUMP CE
LEVER i
33. NYLON FLANGED
BUSHING TA 074623
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

[A. REMOVAL (Continued).

2. Two bolts (5), lockwashers
and nuts (18).

3. Two bolts (8), lockwashers
(12), and nuts (13).

4. Bolt (9) and two nuts (10).

5. Three screws (50).

6. Cotter pin (39).

7. Locknut (16) and flat
washer (17).

8. Four bolts (44), flat washers
(45) and nuts (46).

9. Spring (19).

10. Nut (21 ) and washer (22).

11. Nut (29) and washer (30).

12. Ball stud (23) and (27)
along with nuts (24) and (26).

13. Spring (28).

Unscrew and remove bracket

(6).

Unscrew and remove pedal stop
bracket (11),

Count number of threads
before disassembly.

Unscrew and remove from
pedal stop bracket (11 ).

Unscrew and remove seal
retainer (48) and accelerator
seal (47).

Remove and pull out clevis pin
(38); lift out rod (49).

Discard cotter pin (39).

Unscrew and remove pivot
lever (40), flanged bearing
(41), and flanged bearing (43).

Unscrew and remove bellcrank
bracket (42).

Unhook from lever (20) and
attachment point to cab at
other end of spring,

Unscrew and remove lever (20).
Unscrew from ball stud (27). Remove items (23 thru
(27) as an assembly.
Count number of threads
before disassembly to

maintain idle speed set-
ting.

Unscrew from bellcrank rod
(25).

Unhook from bracket (3)
located at fuel pump lever

(32), and from throttle
mounting bracket (34).
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-21, ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
LEGEND:
1. COTTERPIN 34. THROTTLE MOUNTING :
2. PEDAL BRACKET
3. CLEVISPIN 35. LOCKWASHER (2)
4. COTTERPIN 36. BOLT (2)
5. BOLT (2) 37. FORK
6. BRACKET 38. CLEVISPIN
7. STRAIGHT PIN 39. COTTERPIN
8. BOLT (2) 40. PIVOT LEVER
9. BOLT 41. FLANGED
10. NUT2) BEARING
11. PEDAL STOP 42. BELLCRANK
BRACKET BRACKET
12. LOCKWASHER (2} 43. FLANGED
13. NUT (2) BEARING
14. FLAT WASHER 44. BOLT (4)
15. LOCKNUT 45. FLAT WASHER (4)
16. LOCKNUT 46. NUT (4)
17. FLAT WASHER 47. ACCELERATOR
18. LOCKWASHER SEAL
AND NUT (2) 48. SEAL RETAINER
19. SPRING 49. ROD
20. LEVER 50. SCREW (3)
2i. NUT
22. WASHER
23. BALL STUD
24. NUT
25. BELLCRANK
ROD
26. NUT
27. BALLSTUD -
28. SPRING n
29. NUT
30. WASHER
31. BRACKET
32. FUEL PUMP
LEVER
33. NYLON FLANGED
BUSHING

TA 075636
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T™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

IA. REMOVAL (Continued).

14. Locknut ( 15) and flatwasher
(14).

15. Two bolts (36) and lockwashers
(35).

[B. INSTALLATION.

17. Nylon flanged bushing (33) and
fork (37).

18. Spring (28).
19. Nuts (24) and (26) along

with ball stud (23) and (27),

20. Ball stud (27).

21. Ball stud (23).

22. Bellcrank bracket (42).

23. Flanged bearing (41 ) and
(43).

24. Pivot lever (40).

16. Throttle mounting bracket (34).

Unscrew and remove fork (37)
and nylon flanged bushing
(33).

Unscrew and remove throttle
mounting bracket (34).

Position against side of engine
and install with two bolts (36)
and lockwashers (35).

Attach to throttle mounting
bracket (34) with flat washer
(14) and locknut (15).

Hook to bracket (31), located
at fuel pump lever (32), and
to throttle mounting bracket (34).

Screw onto bellcrank rod (25).

a. Insert threaded end thru
bracket (31).

b. Attach with washer (30) and
nut (29).

a. Insert threaded end thru
lever (20).

b. Attach with washer (22)
and nut (21 ).

Attach to cab with four bolts
(44), flat washers (45) and nuts
(46).

Position in either end of guide
tube in bellcrank bracket (42).

a. Insert threaded end thru
flanged bearing (41 ), bell-
crank bracket (42), flanged
bearing (43) and lever (20).

b. Secure with flat washer (17)
and locknut (16).
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSTALLATION (Continued).

25. Spring (19). Hook to lever (20) and cab
attachment point.
26. Rod (49). a. Insert up thru cab floor From underneath cab
opening until mounting floor.

hole alines with that in
pivot lever (40).
b. Insert clevis pin (38).
c. Secure with new cotter

in (39).
LEGEND: Pin (39)
1. COTTER PIN 34. THROTTLE MOUNTING
2. PEDAL BRACKET )
3. CLEVIS PIN 35. LOCKWASHER (2)
4. COTTER PIN 36. BOLT (2) {
S BRAcKe 26 GLEVIS PIN 5
6. BRACKET :
7. STRAIGHT PIN 39. COTTER PIN oeE— 3 \g
8. BOLT (2) 40. PIVOT LEVER s [ et
9. BOLT 41. FLANGED 50 = —_|
10. NUT (2) BEARING 4 4545 B | e
11. PEDAL STOP 42. BELLCRANK
BRACKET BRACKET
12. LOCKWASHER (2) 43. FLANGED
13. NUT (2) BEARING
14. FLAT WASHER ~ 44. BOLT (4)
15. LOCKNUT 45. FLAT WASHER (4)
16. LOCKNUT 46. NUT (4)
17. FLAT WASHER ~ 47. ACCELERATOR
18. LOCKWASHER SEAL
AND NUT (2) 48. SEAL RETAINER
19. SPRING 49. ROD
20. LEVER 50. SCREW (3)
21. NUT
22. WASHER
23. BALL STUD
24. NUT L
25. BELLCRANK LT
ROD T
26. NUT Ty
27. BALL STUD LT
28. SPRING e -
29. NUT L
30. WASHER A 2y
31. BRACKET e
32. FUEL PUMP
LEVER RS
33. NYLON FLANGED
BUSHING TA 075637
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

B. INSTALLATION (Continued).

27. Accelerator seal (47) and
and seal retainer (48).

28. Bolt (9) and two nuts (10).

29. Pedal stop bracket (11).

30. Bracket (6).

31. Pedal (2).

C. CHECKING IDLE SPEED.

32. Engine.

33. Nut (29), washer (30)
and bracket (31).

34. Ball stud (27).

Slide over rod (49) and secure to  From inside cab.

cab floor with three screws (50).

Install thru pedal stop bracket Screw nuts (10) onto

(12). bolt (9) the same num-
ber of threads you
counted in step A. 4.

Attach to cab floor with two
bolts (8), lockwashers (12) and
nuts (13).

Install to cab floor with two
bolts (5), lockwashers and
nuts (18).

a. Install to bracket (6) with
straight pin (7) and new
cotter pin (4).

b. Install to rod (49) with clevis
pin (3) and new cotter pin (1).

a. Start up (see TM 9-2320-273-
20).

b. With engine warmed to normal
operating temperature, check to
see that tachometer reads 580-
620 rpm with your foot off
the accelerator pedal.

¢. Shut down. If idle speed was below

580 rpm or above 620

rpm proceed to step 33.

Unscrew from ball stud (27).

a. Loosen nut (26).

b. Turn counterclockwise to
increase idle speed or clock-
wise to decrease idle speed.

c. Lock in position with nut
(26).

d. Reconnect to bracket (31)
with washer (30) and nut
(29).
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-21. ACCELERATOR PEDAL AND ROD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

C. CHECKING IDLE SPEED (Continued).

35. Engine. a. Start up (see TM 9-2320-273-
10).
b. Verify that idle speed is Readjust as necessary.
within the correct rpm range.

Follow on maintenance required:

a. Reconnect hand throttle cable
at throttle mounting bracket;
refer to [para 4-22C.

b. Reconnect winch throttle
cable at throttle mounting

LEGEND: bracket; refer to[para 12-12C.
(M916 and M920 only).

1. COTTER PIN
2 PEDAL 33. NYLSON (IZLANGED 1
BUSHIN
ZQ{: 85§¥'§RPF',T‘N 34. THROCTTLE MOUNTING
BRACKET
2_‘ BB%LATC,EZE)T 35. LOCKWASHER (2) 5
7. STRAIGHT PIN 36. BOLT (2) \g
8. BOLT (2) 37. FORK
9 BOLT 38. CLEVIS PIN ]
10. NUT (2) 39. COTTER PIN
11. PEDAL STOP 40. PIVOT LEVER
BRACKET 41. FLANGED
12. LOCKWASHER (2) BEARING
13. NUT (2) 42. BELLCRANK
14, FLAT WASHER BRACKET
15.  LOCKNUT 43.  FLANGED
16.  LOCKNUT BEARING
17. FLAT WASHER 44. BOLT (4)
18. LOCKWASHER 45. FLAT WASHER (4)
AND NUT (2) 46. NUT (4)
19. SPRING 47. ACCELERATOR
20. LEVER SEAL
21. NUT 48. SEAL RETAINER
22. WASHER 49.  ROD 19
23. BALL STUD 50. SCREW (3)
24. NUT
25. BELLCRANK |
ROD \ 3
26. NUT .
27. BALL STUD
28. SPRING
29. NUT "
30. WASHER
31. BRACKET
32. FUEL PUMP
LEVER TA 075638




T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-22. HAND THROTTLE LINKAGE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a.. Removal. (20)
b. Cleaning and Inspection.( 53
c. Installation. (30
d. Checking Idle Speed.  ( 2)

57 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle on Level Ground.

REFERENCES (TM)
R EUBIERT GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-22. HAND THROTTLE LINKAGE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Setscrew (6). Unscrew and remove from
pivot lever (5).
2. Two locknuts (8) and washers (9). Unscrew and remove.
3. Hand throttle cable (3). Pull through bracket (4).
4. Two screws (12). a. Remove from heater Screws are located on
control panel (13). each end.

b. Remove back of heater
control panel (13).

LEGEND:

THROTTLE KNOB
LOCKNUT
HAND THROTTLE
CABLE
BRACKET
PIVOT LEVER
SET SCREW
CABLE WIRE
LOCKNUT (2)

8 \
7 \\
\\\\_ FIREWALL
6 n . WASHER (2)
\\ 10. STAR WASHER
11.  LOCKNUT

12. SCREW (2)
13. HEATER CONTROL

@ N

©®Noo s

TA 074625
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-22. HAND THROTTLE LINKAGE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL (Continued).

5. Locknut (11) and starwasher

(10).

6. Hand throttle cable (3).

7. Locknut (2).

B. CLEANING AND INSPECTION.

8. Hand throttle cable (3).

C. INSTALLATION.

9.

10.

11.

12.

13.

14.

15.

16.

Locknut (2).

Hand throttle cable (3).
Locknut (11) and starwasher
(10

Hand throttle cable (3).

Heater control panel (13).

Two locknuts (8) and
washers (9).

Setscrew (6).

Throttle knob (1).

Unscrew and remove from
hand throttle cable (3).

Pull from firewall and heater
control panel (13).

Unscrew and remove from
hand throttle cable (3).

Wipe clean and inspect for:

a.Kinked cable.

b. Cable end crossed or
burred threads.

Screw onto hand throttle
cable (3).

Install thru front of heater
control panel (13).

Screw onto hand throttle
cable (3).

Insert end thru firewall
and bracket.

a. Install back of panel.
b. Install two screws (12)
and tighten.

a. Install and tighten.

b. It may be necessary to
either loosen or tighten
the locknut (8) on the
outer bracket face.

Install and tighten to lock
cable wire (7).

Remove and lubricate hand
throttle cable (3) per LO 9-
2320-273-12.

Replace as necessary.
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-22. HAND THROTTLE LINKAGE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
D. CHECKING IDLE SPEED.
17. Engine. a. Start up (see TM 9-2320-
273-10).
b. With engine warmed up
check that:
(1) Engine idles at 580.
620 rpm when throttle
knob (1) is pushed
completely in.
(2) Idle speed increases as
soon as you begin to
pull out on throttle
knob (1). (Turning knob
counterclockwise  will
also increase rpm.)
13
1
LEGEND:
1. THROTTLE KNOB
2. LOCKNUT
3. HAND THROTTLE
CABLE
2 4. BRACKET
5. PIVOT LEVER
7 6. SET SCREW
7.  CABLE WIRE
6 9. WASHER (2)
10. STAR WASHER
11, LOCKNUT
12. SCREW (2)
13.  HEATER CONTROL

PANEL

TA 074626
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-23. FUEL TANK MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (35)
b. Installation. (40)
c. Checking for Leaks. (5)

80 Minutes Total.

L_INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT

None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Containers for Fuel (AR).
Masking Tape.
Marking Pencil.

PERSONNEL REQUIRED
Three (MOS-63B20).

REFERENCES (TM)

T™M 9-2320-273-10.
TM 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

SD-2 Dry Cleaning Solvent (Refer to[Appendix C).

EQUIPMENT CONDITION
PARAGRAPH

CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Work in Well Ventilated Area.
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral.
Park Brake Set.
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FUEL AND AIR INTAKE SYSTEM.

TM 9-2320-273-20

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

CAUTION

Be sure that tank is supported so that it
will not fall when straps (26) are removed.

A. REMOVAL.

NOTE
Place container under drain plug (28) to
catch fuel.
7 &

~ (&

LM: 29 &\ J g/ 28 27

1. NUT (12} 8. NUT (2} 15. FUEL CAP

2. BOLT(12) 9. HOSE CLAMP (2} 16. FUEL SENDER
3. NUT {6) 10. BOLT (2} FLANGE

4. LOCKWASHER (6) 11. BRACKET (2) 17. TERMINAL (2)
5. WASHER (2} 12. BOLT (2) 18. WASHER (4)

6. NUT (23 13. WASHER (2) 19. PHILLIPS

7. WASHER (2) 14. UPPER T-BOLT (3) HEAD SCREW

SLOTTED

HEAD SCREW

FUEL CAP

GASKET

FUEL CAP

CHAIN

FUEL CAP

RETAINER

ELBOW (2)

FUEL FILL
NECK

26. STRAP (3)

27. FUEL TANK

28. DRAIN PLUG

29. INSULATOR (3)

30. LOWER T-BOLT (S

31. AIR VENT

32. J-BRACKET (3)

33. FUEL LINE {2)

TA 074627
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

REMOVAL (Continued).

10.

11.

12.

13.

14.

. Drain Plug (28).

. Two fuel lines (33).

Two elbows (24).

Phillips head screw (19), slot-
ted head screw (20) and four
washers (18).

. Six nuts (3) and lockwashers

(4).

. Fuel tank (27).

. Two bolts (10), washers (7),

and nuts (8).

Two bolts (12), washers (13),
washers (5), and nuts (6).

Twelve bolts (2) and nuts (1).

Air vent (31).

Three insulators (29).

Fuel cap (15).

Fuel cap gasket (21) and
fuel cap chain (22).

Fuel sender flange (16) with
fuel sender attached.

a. Remove and allow fuel to
drain into container.
b. Screw back into tank.

Unscrew from two elbows (24). Mark locations for reassembly.

Unscrew and remove from fuel
tank (27).

Mark wire locations for
reassembly.

Unscrew and remove two ter-
minals (17).

Unscrew and remove three

straps (26).

Lower from vehicle to ground.

Unscrew and remove two hose Slide hose clamps (9) off
clamps (9) from two brackets two fuel lines (33).

(11).

Unscrew and remove two
brackets (11).

Unscrew and remove three
J-brackets (32).

Run wire thru vent hole
to ensure free air flow.

Unscrew from fuel tank (27).

Remove from three straps (26). Replace if rubber is crack-
ed or deteriorated.

Unscrew and pull out to point
where fuel cap retainer (23)
catches on fuel filter screen
inside tank.

Replace as necessary by
unhooking chain from in-
side of fuel cap (15) and
replacing, use needle
nose pliers to open chain
link.

Inspect for damage.

Remove; refer to para 5-79A.
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

25

|
8 2 27
LEGEND:

1. NUT (12) 8. NUT (2) 16. FUEL CAP
2. BOLT (12) 9 HOSE CLAMP (2) 16, FUEL SENDER
3. NUT (6) 10. BOLT (2) FLANGE
4. LOCKWASHER (6) 11. BRACKET (2) 17, TERMINAL (2)
5. WASHER (2) 12. BOLT (2) 18. WASHER (4)
6. NUT (2) 13 WASHER (2) 19, PHILLIPS
7. WASHER (2) 1a. UPPER T-BOLT (3) HEAD SCREW

23.

24,
25.

26.
27.
28.
29.
30.
31.
32.

33.

SLOTTED
HEAD SCREW
FUEL CAP
GASKET

FUEL CAP
CHAIN

FUEL CAP
RETAINER
ELBOW (2)
FUEL FiLL
NECK

STRAP (3)
FUEL TANK
DRAIN PLUG
INSULATOR (3)
LOWER T-BOLT (3)
AIR VENT
J-BRACKET (3)
FUEL LINE (2}

TA 074

*
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T™ 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

B. INSTALLATION.

15. Fuel sender flange (16) with
fuel sender attached.

16. Fuel cap {15) with fuel cap
gasket (21), fuel cap chain (22),
and fuel cap retainer (23).

17. Three insulators (29).
18. Air vent (31).

19. Three J-brackets (32).

20. Two brackets (11).

21. Two hose clamps (9).

22. Fuel tank (27).

23. Three strap (26) with three
insulators (29).

24. Two terminals (17).

25. Two elbows (24).

Install; refer to [para 5-79B.

Position on fuel fill neck (25)
and screw fuel cap (15) on.

Install on three straps (26).
Screw into fuel tank (27).

Aline mounting holes to frame
and install with twelve bolts
(2) and nuts (1).

Install to two J-brackets (32)
with two bolts (12), washers
(13), washers (5), and nuts
(6).

a. Slide over two fuel lines (33).

b. Secure to two brackets (11)
with two bolts (10), washers
(7) and nuts (8).

Raise into position against three
J-brackets (26).

a. Insert three lower T-bolts
(30) thru bottom of three
J-brackets (32) and secure
with three lockwashers (4)
and nuts (3).

b. Insert three upper T-bolts
(14) thru top center hole of
three J-brackets (32) and
secure with three lockwash-
ers (4) and nuts (3).

Position on fuel sender flange
(16) and install with phillips
head screw (19), slotted head
screw (20) and four washers
(18).

a. Apply liquid teflon to
threads.
b. Screw into fuel tank (27).

Install to the two forward
most J-brackets.

Install as you marked at
disassembly.
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FUEL AND AIR INTAKE SYSTEM.

T™ 9-2320-273-20

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:

1.
2.
3.
4.
5.
6.
7.

NUT (12)

BOLT (12}

NUT (8)
LOCKWASHER (6)
WASHER (2)

10.
1.
12.
13.

1A

14,

NUT (2)

HOSE CLAMP (2)
BOLT (2)
BRACKET (2)
BOLT (2)

15.
16.

17.
18.

FUEL CAP
FUEL SENDER
FLANGE
TERMINAL (2}
WASHER (4)
PHILLIPS

LICAM QRO
AcAL oLnovy

26.
27.
28
29.
30.
31.
32.

21

[N

SLOTTED

HEAD SCREW

FUEL CAP

GASKET

FUEL CAP

CHAIN

FUEL CAP

RETAINER

ELBOW (2)

FUEL FILL

NECK

STRAP (3)

FUEL TANK

DRAIN PLUG

INSULATOR (3)

LOWER T-BOLT (3)

AIR VENT

J-BRACKET (3)
E

CitcCtr 1 1AL

I X
FUCL LINE {Z]

TA 075639
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

B.

INSTALLATION (Continued).

26.

Two fuel lines (33).

CHECKING FOR LEAKS.

27.

28.

29.

30.

31.

Fuel fill neck (25).

Fuel cap (15).

Engine.

Fuel tank (27), two fuel
lines (33), and two elbows
(24).

Engine.

Screw onto two elbows (24).

Remove fuel cap (15) from
fuel fill neck (25). Fill tank
with fuel (see TM 9-2320-
273-10).

Put on and tighten to fuel
fill neck (25).

Start up (see TM 9-2320-
273-10).

Check for leaks.

Shut down (see TM 9-2320-
273-10).

NOTE

Install as you marked at
disassembly.

Be sure drain plug (28)
is tightened.

Retighten as necessary.

For other fuel line locations refer to[para 4-20]
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-23. FUEL TANK MAINTENANCE (Continued).

LOCATION/TEM ACTION REMARKS
- 8 9
7 i
6 )
Ty g Bl
3 4 AV/'/ Q) ‘ 15 = 18
2 . 16
\ @ \L@‘ \ NG % \ 1 .g_g(é e
- 12 k]—;V
1‘“@\ ' S g 14 %\21 \ Qf)‘
A - ‘s
m,.w Coml .~ - 9 S
IS T N\
A » s NEe
(( ey =
M‘? o] M P
33 File nﬂl :
T2 20. SLOTTED
HEAD SCREW
3 4 31 \ 21. FUEL CAP
/ 7 m\ :
30 ’ GASKET
22.  FUEL CAP
/A__ N ﬂ , CHAIN
~ ‘( 25 23 FUEL CAP
e b6 RETAINER
29 Q\_‘ ! o 27 24. ELBOW (2)
- 28 25. FUEL FILL
LEGEND: v S NECK
26. STRAP (3)
1. NUT(12) 8 NUT (2) 15. FUEL CAP 27. FUEL TANK
2. BOLT (12) 9. HOSE CLAMP (2)  16. FUEL SENDER 28. DRAIN PLUG
3. NUT {6) 10. BOLT (2) FLANGE 29. INSULATOR (3)
4. LOCKWASHER (6) 11. BRACKET (2) 17. TERMINAL (2) 30. LOWER T-BOLT (3
5. WASHER (2) 12. BOLT (2) WASHER (4) 31.  AIR VENT
6. NUT(2) 13. WASHER (2) 19. PHILLIPS 32. J-BRACKET (3}
7. WASHER (2) 14. UPPER T-BOLT (3) HEAD SCREW 33. FUEL LINE (2)
TA 075640
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-24. AIR CLEANER ELEMENT MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.

a. Removal. (10)
b. Cleaning. (15)
c. Installation. (15)

40 Minutes Total.

| INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Inner Filter Element (If Outside Filter Has
Been Cleaned Five Times.) (250C127).
Outer Filter Element (250C128).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS

One (MOS-63B20). Darkened Area for Element Check.
Vehicle Parked on Level Ground.

REFERENCES (TM)
T™M 9-2320-273-20P. GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-24. AIR CLEANER ELEMENT MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Handle (1) and retainer bar (2). Unscrew handle, slide bar out
of slots and remove.

2. Outer filter element (3). Grasp bands on face and pull
out of canister (7).

CAUTION

Do not clean inner element. Do not remove
unless to replace with a new element. This
should be done after the outside filter has
been cleaned five times.

3. Inner filter element (6). Remove if necessary, by un- Rubber seal at opposite end
screwing wing nut (4) and may stick making removal
removing rubber backed difficult. Grasp end and work
washer (5). back and forth to free.

LEGEND:

HANDLE

. RETAINER BAR

. OUTER FILTER
ELEMENT

. WING NUT
RUBBER BACKED
WASHER

6. INNER FILTER

ELEMENT
7. CANISTER
8. BOOT

WN =

o A

TA 074629
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-24. AIR CLEANER ELEMENT MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

Compressed air used for cleaning purposes will not
exceed 30 psi. Use only with effective chip guard-
ing and personal protective equipment (goggles/
shield, gloves, etc.).

B. CLEANING.

4. Outer filter element (3).

Q

. Tap element to shake dust

loose.

b. Insert compressor air nozzle Pressure should not exceed
into element to blow out 30 psi.
dust.

c. Wash in water with mild Skip this step if filter seems
non-sudsing detergent. clean and after steps a and b.
Rinse gently with clean
water and allow to air dry.

(Replace after five
washings.)

d. Shine light inside element. If element is damaged,

Watch outside for light replace.

shining through leaks.

5. Canister (7). a. Squeeze boot (8) together
to release trapped dust.
b. Wipe inside of canister (7)
clean.

C. INSTALLATION. |

6. Inner filter element (6). If removed, install new element
by positioning rubber backed
washer (5) over stud and screw
on wing nut (4).

7. Outer filter element (3). Place in canister (7).
8. Retainer bar (2), and handle Slide through slots and
1). tighten.
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FUEL AND AIR INTAKE SYSTEM.

™

9-2320-273-20

4-24. AIR CLEANER ELEMENT MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:

N

HANDLE
RETAINER BAR
OUTER FILTER
ELEMENT
WING NUT
RUBBER BACKED
WASHER
INNER FILTER
ELEMENT
CANISTER
BOOT

TA 074630

4-79



TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-25. AIR CLEANER ASSEMBLY MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal of Filter Assembly. (5)
b. Removal of Brackets and Fittings. (5)
c. Installation of Brackets and Fittings. (5)
d. Installation of Filter Assembly. (5)

20 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None

MATERIALS/PARTS (P/N)

None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
Two (MOS-63820). Vehicle Parked on Level Ground.

REFERENCES (TM)
None. GENERAL SAFETY INSTRUCTIONS

Engine Off, Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.




T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-25. AIR CLEANER ASSEMBLY MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL OF FILTER ASSEMBLY.

1. Turbo air inlet pipe (7). Loosen clamp (6). at filter dis-
charge and remove inlet pipe.

2. Restriction indicator tube (3). Disconnect flare nut (4) from
elbow (5).

3. Air intake pipe (15). Loosen clamps (17) and slide
boot (16) off air intake pipe (15).

4. Four nuts (11) and four Remove from three studs (8)

lockwashers (10). and bolt (9).
5. Filter assembly (1). Remove.

B. REMOVAL OF BRACKETS AND FITTINGS (REPLACEMENT OF UNIT ONLY).

6. Two capscrews (12) and two Remove.
nuts and lockwashers (13).
7. Two brackets (14). Spread and remove.
8. Nipple filter (2). Remove with elbow (5) attached.
1 LEGEND:
3
/ 1. FILTER ASSEMBLY
2 2. NIPPLE FILTER
/ 3. RESTRICTION
/ INDICATOR TUBE
4 / 4.  FLARE NUT
N /P ELBOW
z 5 5.CLAMP (2)
‘ 6 7. TURBO AIR INLET
j PIPE
8. STUD (3)
9. BOLT
10. LOCKWASHER (4)
1. NUT (4)
12. CAPSCREW (2)
13. NUT AND

LOCKWASHER (2)
14. BRACKET (2)
15.  AIR INTAKE PIPE
16. BOOT
17. CLAMP (2)

TA 074631
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-25. AIR CLEANER ASSEMBLY MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

IC. INSTALLATION OF BRACKETS AND FITTINGS (IF REMOVED).

9. Nipple filter (2). Install with elbow (5) attached.

10. Two brackets (14). Spread and position on air
filter assembly (1).

11. Two capscrews (12) and two Install finger tight.

nuts and lockwashers (13).

D. INSTALLATION OF FILTER ASSEMBLY.

12. Filter assembly (1). Place on three studs (8), and If brackets are removed it
bolt (9), install four lock- may be necessary to reposi-
washers (10) and nuts (11). tion them to fit over studs.

Tighten nuts at this time.

13. Air intake pipe (15). Slide boot (16) over air intake
pipe (15) position and tighten
two clamps (17).

14. Restriction indicator Connect flare nut (4) to elbow

tube (3). (5) and tighten.
15. Turbo air inlet pipe (7). Install over filter discharge.

Position and tighten clamps (6).
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FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-25. AIR CLEANER ASSEMBLYIWAINTENANCE (Continued).

LOCATION/ITEM

REMARKS

LEGEND:

1
2.
3.

. FILTER ASSEMBLY
NIPPLE FILTER
RESTRICTION
INDICATOR TUBE
FLARE NUT
ELBOW
CLAMP (2)

TURBO AIR INLET
PIPE
. STUD (3)

No ok

oo

10.
11.
12.
13.

14.
15.
16.
17.

BOLT
LOCKWASHER (4)
NUT (4)
CAPSCREW (2)
NUT AND
LOCKWASHER (2)
BRACKET (2)
AIR INTAKE PIPE
BOOT

CLAMP (2)

TA 074632

4-83




T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-26. AIR CLEANER RESTRICTION INDICATOR MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal of Indicator. (2
b. Installation of Indicator. )
c. Removal of Tube and Filter. (5)
d. Installation of Tube and Filter. (6)

15 Minutes Total.

| INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCES (TM)
Nore GENERAL SAFETY INSTRUCTIONS

Engine Off; Transmission in Neutral
Park Brake Set.

TROUBLESHOOTING REFERENCES
None.
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-26. AIR CLEANER RESTRICTION INDICATOR MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

lA. INDICATOR REMOVAL.

1. Flare nut (4).

2. Two screws (1) and
starwashers (11).

3. Restriction indicator (2).

BRACKET MOUNTED TO
INSTRUMENT PANEL

1

\

e
/@7\ -

AIR CLEANER

Reach behind bracket and un-
screw nut from compression
adapter (3). Disconnect tube (5).

Unscrew and remove.

If replacing indicator remove
compression adapter (3).

Remove.

E G
/
\

\_—

FIREWALL

LEGEND:

<
/

—_

SCREW (2)
RESTRICTION
INDICATOR
COMPRESSION
ADAPTER
FLARE NUT
TUBE
GROMMET
FLARE NUT
FITTING
ELBOW

NIPPLE FILTER
STAR WASHER (2}

N

w

AIR INLET PIPE

~oPoNoums

—_

TA 074633
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-26. AIR CLEANER RESTRICTION INDICATOR MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

B. INDICATOR INSTALLATION.

4. Restriction indicator (2).

5. Two screws (1) and
starwashers (11).

6. Flare nut (4).

Position on bracket.

Screw in and tighten. If new indicator is being
installed screw in and tighten
compression adapter (3),
into restriction indicator (2).

NOTE
If you plan to remove tube (5) and nipple
filter (10), go directly to step 7, if not do
step 6.

Screw onto compression
adapter (3) and tighten.

C. TUBE AND FILTER REMOVAL.

7. Flare nut (7).

8. Nipple filter (10).

Unscrew. Disconnect tube

(5).

Unscrew and remove from air
cleaner with elbow (9) and
fitting (8).

9. Tube (5) and grommet (6). Remove from firewall.

4-86




FUEL AND AIR INTAKE SYSTEM.

T™M 9-2320-273-20

4-26. AIR CLEANER RESTRICTION INDICATOR MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

D. TUBE AND FILTER INSTALLATION.

10. Nipple filter (10), elbow
(9) and fitting (8).

Screw onto air cleaner.

11. Flare nut (7). Screw onto connector (8).

12. Tube (5) and grommet (6). Install grommet.

through firewall.

Insert tube

13. Flare nut (4). Screw onto adapter (3).

BRACKET MOUNTED TO
INSTRUMENT PANEL . 2

"\<£/_é~ \\,
N A=) /

N S

/
~

/

|

\

\

-
cOCouoob

AIR INLET PIPE

Reach behind bracket.

FIREWALL

LEGEND:

SCREW (2)
RESTRICTION
INDICATOR
COMPRESSION
ADAPTER
FLARE NUT
TUBE
GROMMET

C1 ADRE NEHIT
rLANnCavuwi

FITTING

P N I & wll v

NIPPLE FILTER
STAR WASHER (2)

TA 074634
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T™M 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM

4-27. TURBO AIR INLET MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. 4
b. Inspection. (5
c. Installation. (6)
d. Checking for Leaks.  (2)

17 Minutes Total.

|_INITIAL SETUP
APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
None.

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)
TM 9-2320-273-10.

TROUBLESHOOTING REFERENCES
None.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Work Area Must be Clean as Dirt in the Air Passages
Can Damage the Turbocharger and Engine.
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.
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FUEL AND AIR INTAKE SYSTEM.

™M 9-2320-273-20

4-27 TURBO AIR INLET MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

CAUTION

Dirt in the air passages can severely damage
the turbocharger and engine. Be sure your
work area is clean. Clean parts before
installation. Cover openings to keep out dust

while you are working.

A. REMOVAL.

1. Six clamps (6). Loosen.
2. Clamp (4), hose (3). Loosen and remove.
3. Three elbow pipes (2), (7), Remove.

and (9); three straight pipes
(5), (8) and (9), and two
boots (10) and (13).

B. INSPECTION.

4. Three elbow pipes (2), (7), Inspect for
and (9); three straight pipes a. cracks
(5), (8) and (9), and two b. leaks
boots (10) and (13). c. blockage

Replace, if necessary.

LEGEND:

AIR CLEANER
. ELBOW PIPE
HOSE

CLAMP

. STRAIGHT PIPE

. CLAMP (6)
ELBOW PIPE
STRAIGHT PIPE
STRAIGHT PIPE
10. BOOT

11. ELBOW PIPE

12. TURBOCHARGER
13.  BOOT

CONOIPWNE

TA 074635
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TM 9-2320-273-20

FUEL AND AIR INTAKE SYSTEM.

4-27. TURBO AIR INLET MAINTENANCE (Continued).

13

12

LOCATION/ITEM ACTION REMARKS
C. INSTALLATION.
5. Two straight pipes Insert into elbow pipes
(5) and (8). (2), (7) and (11).
6. Straight pipe (9). Insert into two boots (10)
and (13).
7. Two elbow pipes (2) and (11). Attach to turbocharger (12)
and air cleaner (1).
8. Six clamps (6). Tighten to 32-36 Ib-in
(3.6-4.1 Nem).
D. CHECKING FOR LEAKS.
9. Engine. Start up (see TM 9-2320-273-10).
WARNING
During normal operation, the turbocharger
and outlet pipe can become very hot. Be
careful not to touch these components with
your bare hands. These components may
be hot enough to cause severe burns.
! 2 3 4 5 6
LEGEND:
- e 8 1. AIR CLEANER
N / 9 2. ELBOW PIPE
¥ - / 3. HOSE
B S 4. CLAMP
4 ] —— =, 5. STRAIGHT PIPE
(4 6. CLAMP (6)
1 7. ELBOW PIPE
10 8. STRAIGHT PIPE
9. STRAIGHT PIPE

=
o

BOOT

11. ELBOW PIPE

12. TURBOCHARGER
13. BOOT

TA 074636
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TM 9-2320-273-20

ENGINE RETARDER BRAKE

4-28. ROCKER ARM HOUSING COVERS MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

Removal of Crossover Tube. (5)

Removal of Cover. (5)
Cleaning. (20)
Installation of Cover. (5)

Installation of Crossover Tube( 5)
40 Minutes Total.

INITIAL SETUP
APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Dry Cleaning Solvent (Refer to[Appendix C).
Gasket for Crossover Tube

(Center Cover Only.) (216487).

Gasket for Rocker Arm Housing

(3009999).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)
TM 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 5-4.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION
4-15A. Breather Tube Removed
4-27A. (For Center Cover Only).

Turbo Air Inlet Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Work Area Must be Clean as Dirt in the Turbocharger
and Engine Can Cause Damage.
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.
Transmission in Neutral.

Park Brake Set.
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ENGINE RETARDER BRAKE.

TM 9-2320-273-20

4-28. ROCKER ARM HOUSING COVERS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

CAUTION

Do not allow SD-2 dry cleaning solvents to
come in contact with seals on flexible
hoses. These cleaners may damage leather,
rubber, and synthetic materials.

A. REMOVAL OF CROSSOVER TUBE (FOR CENTER COVER, ONLY).

1. Ether atomizer line (1). Unscrew and remove.
2. Four capscrews (2), washers Unscrew and remove. At this time tachograph
(3), and gasket (4). Throw away gasket (4). cable and hose are free
enough to move out of
way.

%ﬁ_

-

=0 ocoNOMAWN

LEGEND:

ETHER ATOMIZER
LINE
CAPSCREW (4)

WACUED {41
VWAOMCN (&)

GASKET

UPPER CLAMP
CROSSOVER TUBE
CAPSCREW (5) _
WASHER (5)
ROCKER ARM
HOUSING COVER
GASKET

ENGINE RETARDER

LiM IR
nuuvoling

TA 074637
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TM 9-2320-273-20

ENGINE RETARDER BRAKE.

4-28. ROCKER ARM HOUSING COVERS MAINTENANCE (Continued).

REMARKS

C. CLEANING.

LOCATION/ITEM ACTION

A. REMOVAL OF CROSSOVER TUBE (Continued).
3. Upper clamp (5). Loosen.
4. Crossover tube (6). Remove.
B. REMOVAL OF COVER.
5. Five capscrews (7), Unscrew and remove.

and washers (8).
6. Rocker arm housing cover (9). Lift off.
7. Gasket (10). Take off and throw away.

8. Rocker arm housing cover (9). Clean with dry cleaning solvent.

9. Engine retarder housing (11). Wipe grease from rim where
gasket (10) rests.

D. INSTALLATION OF COVER.|

10. New gasket (10). Set in place on engine retarder
housing (11).

11. Rocker arm housing cover (9). Set onto gasket (10).

12. Capscrews (7) and washers (8). Tighten to 15 Ib-ft (20 Nem)
with torque wrench.

E. INSTALLATION OF CROSSOVER TUBE (CENTER COVER ONLY).

13. Crossover tube (6) and new Hold in place and attach

crossover tube gasket (4). with capscrews (2) and

washers (3).

14. Upper clamp (5). Tighten.

15. Crossover tube capscrews (2). Tighten.

16. Ether atomizer line (1). Connect and tighten.

If rubber connector
is damaged, replace.

Clamp down tachograph
cable and hose at this
time.
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T™M 9-2320-273-20

ENGINE RETARDER BRAKE.

4-28. ROCKER ARM HOUSING COVERS MAINTENANCE (Continued).
LOCATION/ITEM ACTION REMARKS

NOTE

Follow-on maintenance action required
if center cover was removed:

a. Install breather tube; refer to [para 4-15D.
b. Install turbo air inlet; refer to )

11

10

N

'O O
@)
-
/
[
)/
Py

Q

LEGEND:

—_

ETHER ATOMIZER
LINE

CAPSCREW (4)
WASHER (4)
GASKET

UPPER CLAMP
CROSSOVER TUBE
CAPSCREW (5)
WASHER (5)
ROCKER ARM
HOUSING COVER
GASKET

ENGINE RETARDER
HOUSING

O 0O O O

~o LoNooRWN

-

TA 074638
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T™M 9-2320-273-20

ENGINE RETARDER BRAKE

4-29. ENGINE RETARDER BRAKE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
Inspection, (20)
20 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. 4-28A. Remove Crossover Tube.
4-28B. Rocker Arm Housing
TEST EQUIPMENT Covers.
None.
SPECIAL TOOLS
None.
MATERIALS/PARTS (P/N)
None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
Two (MOS-63B20). Work Area Must be Clean as Dirt in the Turbocharger
and Engine can Cause Damage.
Vehicle Parked on Level Ground.
REFERENCES (TM)
GENERAL SAFETY INSTRUCTIONS
TM 9-2320-273-10.

Engine OFF.
Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 5-4.
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™ 9-2320-273-20

ENGINE RETARDER BRAKE

4-29, ENGINE RETARDER BRAKE MAINTENANCE (Continued)

LOCATION/ITEM ACTION REMARKS

WARNING

During normal operation the turbocharger
and outlet pipe can become very hot. Be
careful not to touch these components

with your bare hands. These components
may be hot enough to cause serious burns.

CAUTION

You will be operating the engine with
cover removed. Be absolutely certain that
work area is clean and dust-free. Do not
allow dirt, tools, or engine parts to fall
into engine.

LEGEND:

1. ENGINE RETARDER ARMATURES
2. ENGINE RETARDER PEDAL
3. ENGINE RETARDER SWITCH

TA 074639
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T™M 9-2320-273-20

ENGINE RETARDER BRAKE.

4-29. ENGINE RETARDER BRAKE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

INSPECTION.
1. Engine.

2. Six engine retarder armatures

(1).

3. Cab/Engine Retarder
Switch (3).

4. Engine retarder armatures (1).

Start up (see TM 9-2320-273-
10) (1st mechanic).

Bleed brakes by pressing each
engine retarder armature five
or six times in a row. (2nd
mechanic).

a. Keep engine retarder pedal

(2) pressed down to actu-
ate engine retarder switch

©)

b. Start with dash selector Refer tol TM 9-2320-273-10.
switch at LOW.

c. Move to MED.

d. Move to HIGH. (1st
mechanic).

Observe that: If brake does not work

a. When dash selector switch properly, refer problem to
is at LOW center arma- Direct Support Maintenance.

ture remains down.

b. When dash selector switch
is moved to MED, center
armature comes up, arma-
ture on ends go down.

c. When dash selector switch
is on HIGH, all armatures
go down.

NOTE

Follow-on maintenance action required:
a. Install rocker arm housing covers, and
crossover tube/ para 4-28D and E.

4-98




T™M 9-2320-273-20

ENGINE RETARDER BRAKE.

4-29. ENGINE RETARDER BRAKE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:
1. ENGINE RETARDER ARMATURES

2. ENGINE RETARDER PEDAL
3. ENGINE RETARDER SWITCH

TA 074640
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TM 9-2320-273-20

ETHER QUICK-START SYSTEM

4-30. ETHER CYLINDER MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (5
b. Installation. (10;

c. Check Operation. ( 5)
20 Minutes Total.

| INITIAL SETUP
APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Ether Cylinder (2910-01-072-1783).

PERSONNEL REQUIRED

Two (MOS-63B20).
(2nd Mechanic Operates

Cab Control in Part C).
REFERENCES (TM)

TM 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 5-3.

EQUIPMENT CONDITION
PARAGRAPH

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

1. Coolant Temperature Must be Below 50°F or Ether
Solenoid Valve Will Not Function.

2. Work in a Well Ventilated Area Away From Sparks or
Flame.

3. Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Ether is Highly Explosive.

Be Alert for the Strong Odor of Spilled Ether.
Guard Against Flame or Sparks in Work Area.
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-30. ETHER CYLINDER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

WARNING

Ether is highly explosive. Dispose of cylinder
properly. Be alert for the strong odor of
spilled ether. Guard against flame or sparks

in work area.

A. REMOVAL.

1. Clamp (4). Loosen.

It may be necessary to
hold fitting (5) with
open-end wrench.

Unscrew from fitting (5)

2. Ether cylinder (1).
and lift out.

NOTE

Check neck of cylinder for dirt or
lint prior to installation.

B. INSTALLATION. |

3. Ether cylinder (1). Screw into fitting (5).

Tighten.

4. Clamp (4).

LEGEND:
1. ETHER CYLINDER

2 2. CROSSOVER TUBE
3. ATOMIZER LINE
4. CLAMP
5. FITTING

TA 074641
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TM 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-30. ETHER CYLINDER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

NOTE

Coolant temperature must be below 50°F
or solenoid valve will not function.

C. OPERATIONAL CHECK.

5. Atomizer Line (3). Unscrew from crossover
tube (2).
6. INSTRUMENT PANEL/ Turn On. Refer. TM 9-2320-273-10
Engine run switch. 2nd Mechanic.
7. INSTRUMENT PANEL/ Push and release.
Ether button
8. Atomizer Line (3) Observe ether mist. If mist is not observed,
check ether temperature
switch (para 5-74), solenoid
valve [para 4-31), ether tube
(para4-33), and atomizer
(para 4-32).
9. INSTRUMENT PANEL/ After check, turn OFF. 2nd Mechanic.
Engine run switch.
10. Atomizer Line (3). Screw into crossover
tube (2).
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TM 9-2320-273-20

ETHER QUICK-START SYSTEM.

430 _ETHER CYLINDER MAINTENANCE (Pnnfinllnd)
LOCATION/ITEM ACTION REMARKS

LEGEND:

ETHER CYLINDER

1.

2. CROSSOVER TUBE
3. ATOMIZER LINE
4.
5.

CLAMP
FITTING

TA 074642
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T™M 9-2320-273-20

ETHER QUICK START SYSTEM

4-31. SOLENOID VALVE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (20)
b. Installation. (25)

45 Minutes Total.

INITIAL SETUP
APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS {P/N)
Solenoid Valve, 913032-04 (06991).

PERSONNEL REQUIRED

Two (MOS-63B20).

(2nd Mechanic Operates
Cab Control in Part C of|Para 4-30})
REFERENCES (TM)

T™ 9-2320-273-20P

TROUBLESHOOTING REFERENCES
Table 5-3.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION
4-30A. Ether Cylinder Removed.
9-11A. Remove Alcohol Evaporator.

SPECIAL ENVIRONMENTAL CONDITIONS

Coolant Temperature Must be Below 50°F or Ether

Solenoid Valve Will Not Function.

Work in a Well Ventilated Area Away From Sparks or Flame.

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Ether is Highly Explosive.

Be Alert for the Strong Odor of Spilled Ether.
Guard Against Flame or Sparks in Work Area.
Engine OFF; Transmission in Neutral.

Park Brake Set.
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM

4-31. SOLENOID VALVE MAINTENANCE (Continued).
LOCATION/ITEM ACTION REMARKS

WARNING

Ether is highly explosive. Be alert for
the strong odor of spilled ether. Guard
against flames or sparks in work area.

A. REMOVAL.
1. Two wires (10). Unplug from quick-disconnect (9).
2. Ether tube (7). Unscrew from solenoid valve (8).

2
LEGEND: %ﬁ\ /@\
. MOUNTING BRACKET SR A 3
2. NUT X MO ~—
3. SPACER (2) \ ( .
4. BRACKET 10 N _\
5. WASHER (2) o =
6. BOLT (2)
7. ETHER TUBE
8. SOLENOID VALVE / (@\‘\ :
9. QUICK DISCONNECT S —_
10. WIRE (2) ﬁ P 6
11. BOLT /@
% e N
8 TN 7
TA 074643
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-31. SOLENOID VALVE MAINTENANCE {Continued).

LOCATION/ITEM ACTION REMARKS

lA. REMOVAL (Continued). |

3. Two bolts (6), washers (5), Unscrew and remove.
and spacers (3).

4. Bolt (11) and nut (2). Unscrew and remove bracket (4)
with solenoid valve (8) attached
from mounting bracket (1).

B. INSTALLATION.

5. Bracket (4) with solenoid Mount to engine with two bolts
valve (8) attached. (6), washers (5), and spacers
3).
6. Bolt (11) and nut (2). Mount thru bracket (4) and
mounting bracket (1) and tighten.
7. Ether tube (7). Screw onto solenoid valve (8).
8. Quick disconnect (9). Plug in two wires (10).
NOTE

Follow-on maintenance required:
Install ether cylinder and check operation;

seé para 4-30 B and C.
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-31. SOLENOID VALVE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

N7 e
R | )

LEGEND:

MOUNTING BRACKET
NUT

SPACER (2)
BRACKET

WASHER (2)

BOLT (2)

ETHER TUBE
SOLENOID VALVE
QUICK DISCONNECT
WIRE (2)

BOLT

W o

[EENN

TA 074644
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM

4-32. ATOMIZER MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
a. Removal. 2
b. Installation and Operational Check. (3)

5 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Atomizer, 91302406 (06991)

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS

Two (MOS-63B20). Coolant Temperature Must Be Below 50°F or Ether

(2nd Mechanic Operates Cab Solenoid Valve Will Not Function.

Controls in Part B.) Work in a Well Ventilated Area Away from Sparks or Flame.
REFERENCES (TM) Vehicle Parked on Level Ground.

None GENERAL SAFETY INSTRUCTIONS

Ether is Highly Explosive.
Be Alert for the Strong Odor of Spilled Ether.
Guard Against Flame or Sparks in Work Area.
Engine OFF: Transmission in Neutral.
TROUBLESHOOTING REFERENCES Park Brake Set.

Table 5-3.
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T™M 9-2320-273-20
ETHER QUICK-START SYSTEM.

4-32. ATOMIZER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Atomizer (2). a. Unscrew ether tube (3)

and remove.
b. Unscrew from crossover
tube (1).

LEGEND:

1. CROSSOVER TUBE
2. ATOMIZER
3. ETHER TUBE

TA 074645
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-32. ATOMIZER MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

NOTE

B. INSTALLATION AND OPERATIONAL CHECK.

2. Ether tube (3).
INSTRUMENT PANEL/
3. Ether button.
4. Atomizer (2).

INSTRUMENT PANEL/

5. Engine run switch.

6. Atomizer (2).

7. Ether tube (3).

Screw on atomizer (2).

Push (2nd mechanic).

Observe ether mist from
atomizer (2) (2nd mechanic).

Engine run switch OFF
(2nd mechanic).

a. Remove from ether tube

@3).

b. Screw into crossover tube

).

Screw into atomizer (2).

Coolant temperature must be below 50°F
or solenoid valve will not function.

Engine run switch must be ON

If mist is not observed, check
ether temperature switch
@:, ether cylinder
para 4-30), solenoid valve
-31), and ether tube

(para 4-31]
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-32. ATOMIZER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:
1. CROSSOVER TUBE

2. ATOMIZER
3. ETHER TUBE

TA 074646
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T™M 9-2320-273-20

ETHER QUICK-START MAINTENANCE.

4-33. ETHER TUBE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (10
b. Inspection. (5)
c. Installation. (10)

d. Operational Check. (5
30 Minutes Total.

INITIAL SETUP
APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Liquid Teflon (Refer to[Appendix C).

PERSONNEL REQUIRED
Two (MOS-63B20).

(2nd Mechanic Operates Cab
Controls in Part D.)

REFERENCES (TM)
None.

TROUBLESHOOTING REFERENCES
Table 5-3.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Coolant Temperature Must be Below 50°F

or Ether Solenoid Valve Will Not Function.

Work in a Well Ventilated Area Away From Sparks or Flame.
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Ether is Highly Explosive. Be Alert for the Strong Odor of

Spilled Ether. Guard Against Flame or Sparks in Work Area.
Engine OFF.

Transmission in Neutral.
Park Brake Set.
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-33. ETHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Ether tube (3). a. Unscrew from atomizer (2).
b. Unscrew from solenoid valve

(4).

2. Atomizer (2). Unscrew from crossover tube (1).

LEGEND:

1. CROSSOVER TUBE
2. ATOMIZER

3. ETHER TUBE

4. SOLENOID VALVE

TA 074647
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-33. ETHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSPECTION.

3. Ether tube (3), solenoid Look for: Replace, if necessary.
valve (4), atomizer (2). a. Cracks.
b. Leaks.
c. Kinks.
d. Damaged fittings.

C. INSTALLATION.

4. Ether tube (3). a. Screw onto solenoid valve

(4).
b. Screw onto atomizer (2).

NOTE

Coolant temperature must be below 50°F
or solenoid valve will not function.

D. OPERATIONAL CHECK.

5. INSTRUMENT PANEL/ Push (2nd mechanic). Engine run switch must be ON.
Ether button.
6. Atomizer (2). Observe ether mist If mist is not observed, check
(1st mechanic). ether temperature switch

[para 5-74) ether cylinder
[para 4-30), so!enoid valve
[para_4-31), and atomizer

(para 4-32).
7. INSTRUMENT/PANEL. Turn OFF (2nd mechanic).
Engine run switch.

8. Atomizer (2). a. Unscrew from ether

tube (3).

b. Screw into crossover

tube (1).

9. Ether tube (3). Screw onto atomizer (2).
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T™M 9-2320-273-20

ETHER QUICK-START SYSTEM.

4-33. ETHER TUBE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:

1. CROSSOVER TUBE
2. ATOMIZER

3. ETHER TUBE

4. SOLENOID VALVE

TA 074648
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T™M 9-2320-273-20

EXHAUST SYSTEM.

4-34. TURBO OUTLET PIPE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
a Removal. (5
b. Inspection of Mating Flanges.  ( 5)
c. Installation. (10)
d. Checking for Leaks. (5)

25 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/IN)

Coupling, 5-0-1259LJ(76700).
Coupling (3), 5-0-1236BJ (76700).
Locknut (M916/M920) M/219 B-20002 (34623).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCES (TM)

T™M 92320-273-10. GENERAL SAFETY INSTRUCTIONS
TM 9-2320-273-20P. Wait Until Exhaust Components are Cool.
Engine OFF.

Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-34. TURBO OUTLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

WARNING

During normal operation, the exhaust pipes
and muffler can become very hot. Be careful
not to touch these components with your
bare hands. Do not allow your body to come
in contact with the hot pipes or muffler. Ex-
haust system components may be hot enough
to cause serious burns.

LEGEND:

© ®

10.
1.
12.
13.

Noo s N~

FLEX PIPE
COUPLING
SPACER

WWACILIC DY 19y

WASHER (Z)
CLAMP NUT (2)
BRACKET
TURBOCHARGER
QUTLET PIPE
CLAMP
TURBOCHARGER
OUTLET
LOCKNUT

BOLT

COUPLING NUT (2)
U-CLAMP

TA 074649
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T™M 9-2320-273-20

EXHAUST SYSTEM.

4-34. TURBO OUTLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL

1. Locknut (10) and bolt (11).

2. Two coupling nuts (12).
3. Two clamp nuts (5) and

washers (4).

4. Turbocharger outlet pipe
(7).

5. Coupling (2).

Unscrew and remove clamp
(8).

Loosen.

Unscrew and remove U-clamp
(13) and spacer (3) from
bracket (6).

Remove.

Remove and discard.

B. INSPECTION OF MATING FLANGES.

6. End of turbocharger outlet
(9), turbocharger outlet pipe

(7), and flex pipe (2).

C. INSTALLATION.

7. Turbocharger outlet pipe (7),

U-clamp (13), spacer (3).

8. Turbocharger outlet (9).

9. New coupling (2).

10. Two clamp nuts (5).

D. CHECKING FOR LEAKS

11. Engine.

Check for:
a. Burrs.

b. Cracks.
c. Distortion.

Position at bracket (6) and
install with two washers (4)
and clamp nuts (5).

a. Aline with turbocharger
outlet pipe (7).

b. Secure with clamp (8), bolt
(11), and locknut (10).

a. Position at connection of
flex pipe (1) and turbo-
charger outlet pipe (7).

b. Secure with two new coup-
ling nuts (12).

Tighten.

Start up (see TM 9-2320-
273-10).

Replace locknut (10).

Replace (1) and (7) if neces-
sary, or refer to Direct
Support for (9).

Do not tighten clamp nuts
(5) yet.

Use torque wrench and
tighten to 45 Ib-ft (61 N-m).
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-34. TURBO OUTLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

D. CHECKING FOR LEAKS (Continued).

12. Coupling (2) and clamp (8). Listen for leaks.

13. Engine.

13

Shut down (see TM 9-2320-
273-10).

Tighten two coupling nuts
(12) or locknut (10) as
necessary.

LEGEND:
1. FLEXPIPE
2. COUPLING
3. SPACER
4. WASHER (2)
5. CLAMP NUT (2)
6. BRACKET
7. TURBOCHARGER
OUTLET PIPE
8. CLAMP
9. TURBOCHARGER
OUTLET
10. LOCKNUT
11. BOLT
12, COUPLING NUT (2}
13. U-CLAMP

TA 074650
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TM 9-2320-273-20

EXHAUST SYSTEM.

4-35. FLEX PIPES MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (5)
b. Inspection of Mating Flanges. ( 5)
c.Installation. (10)
d.Checking for Leaks. (5
25 Minutes Total.
INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (PIN)

Couplings (3), 5.0-1236BJ (76700).
Coupling, 5.0-1259LJ (76700).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCES (TM)
T LTI IED GENERAL SAFETY INSTRUCTIONS

Wait Until Exhaust Components are Cool.
Engine OFF.

Transmission in Neutral.

Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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T™M 9-2320-273-20

EXHAUST SYSTEM.

4-35. FLEX PIPES MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

WARNING

During normal operation, the exhaust pipes
and muffler can become very hot. Be care-
ful not to touch these components with your
bare hands. Do not allow your body to come
in contact with the hot pipes or muffler.
Exhaust system components may be hot
enough to cause serious burns.

3
4
™~ 5
LEGEND:
1. MUFFLER
2. COUPLING NUT (8)
3. FLEXPIPE
4. COUPLING (3)
5. MUFFLER INLET
PIPE
6. FLEXPIPE
7. TURBOCHARGER
6 OUTLET PIPE
8. COUPLING

TA 074651
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TM 9-2320-273-20

EXHAUST SYSTEM.

4-35. FLEX PIPES MAINTENANCE

(Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.
1. Eight coupling nuts (2).

2. Flex pipes (3) and (6).

3. Three couplings (4) and
coupling (8).

Loosen and slide three coup-
lings (4) and coupling (8) onto

flex pipes (3) and (6).
Remove.

Remove and discard.

[B. INSPECTION OF MATING FLANGES.

4. Turbocharger outlet pipe (7),
muffler inlet pipe (5),
muffler (1), and flex pipes
(3) and (6).

[ c. INsTALLATION. |

5. Three new couplings (4)
and coupling (8).

6. Flex pipes (3) and (6).

7. Three new couplings (4)
and coupling (8).

8. Eight coupling nuts (2).

| D. CHECKING FOR LEAKS.

9. Engine.

10. Flex pipes (3) and (6);
three couplings (4) and
coupling (8).

11. Engine.

Inspect pipes and pipe ends
for:

a. Cracks.

b. Distortion.

c. Burring.

Slide onto flex pipes
(3) and (6).

Put in place.

Slide into position over
connections.

Tighten to 45 Ib-ft

(61 N-m) with torque
wrench.

Start up (see TM 9-2320-
273-10).

Listen for leaks

Shut down (see TM 9-2320-
273-10).

Replace if necessary.

Retighten coupling nuts
(2) as necessary.
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EXHAUST SYSTEM,

™ 9-2320-273-20

4-35. FLEX TUBES MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

LEGEND:

1.
2.
3.
4,
5.

MUFFLER
COUPLING NUT (8)
FLEX PIiPE
COUPLING (3)
MUFFLER INLET
PIPE

FLEX PIPE

TURBOCHARGER
QUTLET PIPE

e

8. COUPLING

No

TA 074652
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T™M 9-2320-273-20

EXHAUST SYSTEM.

4-36. MUFFLER INLET PIPE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal.
b. Inspection of Mating Flanges. (' 5)
c.Installation. (10)
d. Checking for Leaks. (5.

26 Minutes Total.

(6)

L INITIAL SETUP
APPLICABLE CONFIGURATIONS

All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N}
Coupling (2), 5.0-1236BJ (76700).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)

TM 9-2320-273-10.
T™ 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Wait Until Exhaust Components are Cool.
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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EXHAUST SYSTEM.

TM 9-2320-273-20

4-36. MUFFLER INLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
WARNING
During normal operation, the exhaust
pipes and muffler can become very hot.
Be careful not to touch these com-
ponents with your bare hands. Do not
allow your body to come in contact
with the hot pipes or muffler. Exhaust
system components may be hot enough
to cause serious burns.
LEGEND:
1. FLEXPIPE
2. BRACKET NUT (2)
3. BRACKET BOLT (2)
4. BRACKET
5. FLEXPIPE
6. COUPLING
7. U-CLAMP NUT (2)
‘ 8. SPACER
> 9. U-CLAMP
N 10. MUFFLER INLET
PIPE
11. U-CLAMP
12. SPACER
] 13.  U-CLAMP NUT (2)
15 16 / -~ 14, BRACKET
18 - 9 15. BRACKET NUT (2)
16. BRACKET BOLT (2)
17 o 17.  COUPLING
3 18. COUPLING NUT (4)

TA 074653
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™

9-2320-273-20

EXHAUST SYSTEM.

4-36. MUFFLER INLET PIPE MAINTENANCE (Continued).

inlet pipe (10) and secure
to bracket (14) with two
U-clamp nuts (13).

LOCATION/TEM ACTION REMARKS
A. REMOVAL.
1. Two U-clamp nuts (7). Unscrew and remove spacer
(8) and U-clamp (9).
2. Two bracket bolts (3) and Unscrew and remove bracket
two bracket nuts (2). (4).
3. Two U-clamp nuts (13). Unscrew and remove spacer
(12) and U-clamp (11).
4. Two bracket bolts (16) and Unscrew and remove bracket
two bracket nuts (15). (14).
5. Four coupling nuts (18). Loosen and slide couplings
(6) and (17) onto muffler
inlet pipe (10).
6. Mulffler inlet pipe (10). Remove.
7. Couplings (6) and (17). Slide from muffler inlet pipe Discard couplings.
(10).
B. INSPECTION OF MATING FLANGES.
8. Flex pipes (1) and (5) and Inspect pipes for: Replace as necessary,
muffler inlet pipe (10). a. Burrs,
b. Cracks.
c. Distortion.
C. INSTALLATION.
9. Two new couplings (6) Slide onto muffler inlet
and (17). pipe (10).
10. Muffler inlet pipe (10). Set in position and slide
couplings (6) and (17)
over ends of flex pipes
(1) and (5).
11. Bracket (14). Install to vehicle with two
bracket bolts (16) and
bracket nuts (15).
12. U-clamp (11) and spacer (12). Position around muffler
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-36. MUFFLER INLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

el A

LEGEND:

-~
—_

COXNONEWN

FLEX PIPE
BRACKET NUT (2)
BRACKET BOLT (2)
BRACKET

FLEX PIPE
COUPLING
U-CLAMP NUT (2)
SPACER

U-CLAMP
MUFFLER INLET
PIPE

U-CLAMP

SPACER

U-CLAMP NUT (2)
BRACKET
BRACKET NUT (2)
BRACKET BOLT (2)

COUPLING
COUPLING NUT (4

AU &

TA 074654
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T™M 9-2320-273-20

EXHAUST SYSTEM.

4-36. MUFFLER INLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

C. INSTALLATION (Continued).

13. Bracket (4). Install to vehicle with two
bracket bolts (3) and
bracket nuts (2).

14. U-clamp (9) and spacer (8). Position around muffler
inlet pipe (10) and secure
to bracket (4) with two
U-clamp nuts (7).

15. Four coupling nuts (18). Tighten to 45 Ib-ft (61
N-m) with torque wrench.

D. CHECKING FOR LEAKS.

16. Engine. Start up (see TM 9-2320-273-
10).

17. Muffler inlet pipe (10). Listen for leaks.

18. Engine. Shut down (see TM 9-2320-
273-10).
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-36. MUFFLER INLET PIPE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

LEGEND:

COLOXONOON A WLN =

FLEX RIPE
BRACKET NUT (2)
BRACKETY BOLT (2)
BRACKET

FLEX PIPE
COUPLING
U-CLAMP NUT (2)
SPACER

U-CLAMP
MUFFLER INLET
PIPE

U-CLAMP

SPACER

U-CLAMP NUT (2)
BRACKET
BRACKET NUT (2}
BRACKET BOLT (2}
COUPLING
COUPLING NUT (4)

TA 075641
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™ 9-2320-273-20

EXHAUST SYSTEM

4-37. MUFFLER MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a.Removal. (10)
b.Inspection of Mating Flanges.  (5)
c.Installation. (10)
d. Checking for Leaks. (5)

30 Minutes Total.

[ INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT

None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/IN)

Coupling, 5.0-1259LJ (76700).

PERSONNEL REQUIRED
Two (MOS-63B20).

REFERENCES (TM)

TM 9-2320-273-10.
T™M 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Wait Until Exhaust Components Are Cool.
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-37. MUFFLER MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

|A. REMOVAL.

1. Two coupling nuts (17).

2. Two U-clamp nuts (5) and

U-clamp washers (4).

—
m
(]
m
2
lw}

BRACKET BOLT (4)
INSULATOR (4)
U-CLAMP BRACKET
U-CLAMP WASHER (2)
U-CLAMP NUT (2)
U-CLAMP BRACKET
BRACKET BOLT (4)
BRACKET WASHER (4)
INSULATOR (4)

10. MUFFLER

11. SPACER

12. U-CLAMP

13. EXHAUST STACK

14. U-CLAMP WASHER (2)
15. FLEXPIPE

CONOOTH WM =

16. COUPLING
17. COUPLING NUT (2)
18. U-CLAMP

19. SPACER
20. U-CLAMP NUT (2)
21. BRACKET WASHER (4)

WARING

During normal operation the exhaust pipes
and muffler can become very hot. Be care-
ful not to touch these components with your
bare hands, Do not allow your body to come
in contact with the hot pipes or muffler. Ex-
haust system components may be hot enough
to cause serious burns.

Loosen and slide coupling (16)
down over flex pipe (15).

Unscrew and remove U-clamp
(2) and spacer (11).

TA 07465¢
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EXHAUST SYSTEM.

4-37. MUFFLER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
A. REMOVAL (Continued).
3. Four bracket bolts (7), bracket Unscrew and remove U-
washers (8) and insulators (9). clamp bracket (6).
4. Two U-clamp nuts (20) and Unscrew and remove U-
U-clamp washers (14). clamp (18) and spacer (19).
5. Muffler (10) and exhaust Remove from flex pipe (15). If muffler (10) is to be re-
stack (13). placed, pull exhaust stack
(23) from muffler.
6. Four bracket bolts (1), bracket Unscrew and remove U-
washers (21), and insulators (2). clamp bracket (3).
7. Coupling (16). Slide off of flex tube (15). Discard coupling (16).
B. INSPECTION OF MATING FLANGES.
8. Flex pipe (15), muffler (10), Inspect pipe ends for: Replace as necessary.
and exhaust stack (13). a. Burrs.
b. Cracks.
c. Distortion.
C. INSTALLATION.
9. Four insulators (2) and U- a. Position to cab.
clamp bracket (3). b. Install with four bracket
bolts (1) and bracket
washers (21).
10. Four insulators (9) and a. Position to cab.
U-clamp bracket (6). b. Install with four bracket
bolts (7) and bracket
washers (8),
11. New coupling (16). Slide over flex pipe (15).
12. Exhaust stack (13). Slide into top of muffler (10). If removed.
13. Muffler (10) and exhaust Slide into flex pipe (15).
stack (13).
14. Coupling (16). Slide up over connection of
muffler (10) and flex pipe (15).
15. Two coupling nuts (17). Tighten to 45 Ib-ft (61 N-m)
with torque wrench.
16. U-clamp (18) and spacer (19). Position around muffler (10)

at U-clamp bracket (3).
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EXHAUST SYSTEM.

T™M 9-2320-273-20

4-37. MUFFLER MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

—_ =

SOV NOO R WN =

BRACKET BOLT {4)
INSULATOR (4)
U-CLAMP BRACKET
U-CLAMP WASHER (2)
U-CLAMP NUT (2)
U-CLAMP BRACKET
BRACKET BOLT (4)
BRACKET WASHER (4)
INSULATOR (4)
MUFFLER

SPACER

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

U-CLAMP

EXHAUST STACK
U-CLAMP WASHER (2)
FLEX PIPE )
COUPLING

COUPLING NUT (2)
U-CLAMP

SPACER

U-CLAMP NUT (2)
BRACKET WASHER (4)

TA 074656
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EXHAUST SYSTEM.

4-37. MUFFLER MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

C. INSTALLATION (Continued).

17. Two-U-clamp washers (14)
and U-clamp nuts (20).

19. Two U-clamp washers (4)
and U-clamp nuts (5).

D. CHECKING FOR LEAKS.

20. Engine.

21. Muffler (10).

22. Engine.

18. U-clamp (12) and spacer (11).

Screw onto U-clamp (18)
and tighten.

Position around muffler (10)
and exhaust stack (13) at
U-clamp bracket (6).

Screw onto U-clamp (12)
and tighten.

Start up (see TM 9-2320-
273-10).

If muffler is leaking, you
will hear a hissing sound.

Shut down (see TM 9-2320-
273-10).

Tighten connections as
necessary.
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™™ 9-2320-273-20

EXHAUST SYSTEM

4-37. MUFFLER MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

" , 1213 //\\\\

1 K

(®
1 )

aﬁé

LEGEND:
1. BRACKET BOLT (4) 12. U-CLAMP
2. INSULATOR (4) 13. EXHAUST STACK
3. U-CLAMP BRACKET 14. U-CLAMP WASHER (2)
4. U-CLAMP WASHER (2) 15. FLEXPIPE
5. U-CLAMP NUT (2) 16. COUPLING
6. U-CLAMP BRACKET 17. COUPLING NUT (2)
7. BRACKET BOLT (4) 18. U-CLAMP
8. BRACKET WASHER (4) 19. SPACER
9. INSULATOR (4) 20. U-CLAMP NUT (2)
10. MUFFLER 21. BRACKET WASHER (4)
11. SPACER

TA 074656
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EXHAUST SYSTEM.

4-38. EXHAUST STACK MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REWIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (5)
b. Inspection of Mating Flanges and Rain Cap.  (5)
c. Installation. (5)
d. Checking for Leaks. 5

20 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIAL/PARTS (P/N)

None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCES (TM)

TV 9-2320-273-10. GENERAL SAFETY INSTRUCTIONS
Wait Until Exhaust Components are Cool.
Engine OFF.

Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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EXHAUST SYSTEM.

™ 9-2320-273-20

4-38. EXHAUST STACK MAINTENANCE (Continued).

W

" ‘E\VK

LOCATION/ITEM ACTION REMARKS
WARING
During normal operation, the exhaust pipes
and muffler can become very hot. Be careful
not to touch these components with your
bare hands. Do not allow your body to come
in contact with the hot pipes or muffler.
Exhaust system components may be hot
enough to cause serious burns.
A. REMOVAL.
1. Two U-clamp nuts (4). Loosen.
2. Exhaust stack (5). Lift up out of U-clamp and
muffler (3).
N s e~
/\ LEGEND:
RAIN CAP
NUT
MUFFLER

oORLON=

U-CLAMP NUT (2)
EXHAUST STACK
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EXHAUST SYSTEM.

4-38. EXHAUST STACK MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL (Continued).

3. Nut (2).

L(Jn)screw and remove rain cap
1).

[B. INSPECTION OF MATING FLANGES AND RAIN CAP. |

4. Exhaust stack (5) and
muffler (3).

5. Rain cap (1)

C. INSTALLATION.

6. Rain cap (1).

7. Exhaust stack (5).

8. Two U-clamp nuts (4).

D. CHECKING FOR LEAKS.

9. Engine.

10. Exhaust stack (5).

11. Engine.

Inspect ends for:
a. Burrs.

b. Cracks.

c. Distortions.

Check for free movement

and a good seal to top of
exhaust stack (5).

Position on exhaust stack
(5) and tighten nut (2).

Slide into muffler (3).

Tighten.

Start up (see TM 9-2320-
273-10).

Listen for leaks, and
tighten U-clamp nuts (4)
as necessary.

Shut down (see TM 9-2320-
273-10).

Replace if necessary.

Replace if necessary.
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EXHAUST SYSTEM.

4-38. EXHAUST STACK MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:

1.
2.
3.
4.
5.

RAIN CAP

NUT

MUFFLER
U-CLAMP NUT (2)

st AL A

ol sl g 3 falVd
EAFRAUSI o1 AULRN

TA 074658
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COOLING SYSTEM.

4-39. RADIATOR HOSES MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
a.Inspection. (10)
b. Removal. (15)

)

c. Installation. 20
45 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. 4-42A. Coolant Drained.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Liquid Teflon (Refer to[Appendix C).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20), Vehicle Parked on Level Ground.

REFERENCES (TM)
None. GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.

4-140



COOLING SYSTEM.

T™M 9-2320-273-20

4-39. RADIATOR HOSES MAINTENANCE (Continued).

LOCATION/TEM ACTION REMARKS
A. Inspection.
1. Radiator inlet hose (3), water Check for: If hoses or tube are leaking
pump aeration hose (5), over- a, Cracks. or damaged, replace.
flow hose (8), two radiator b. Kinks.

outlet hoses (13), radiator
outlet tube (14) and radiator
aeration hose (18).

LEGEND:

1. INLET ELBOW
2. HOSE CLAMP (6

3. RADIATOR INLET HOSE

4. HOSE CLAMP

c. Stains (may indicate leaks).

11. LOCKWASHER (2)

12. CAPSCREW (2)

13. RADIATOR OUTLET HOSE (2)
14. RADIATOR OUTLET TUBE

5. WATER PUMP AERATION HOSE 15. FRONT WATER MANIFOLD

6. RADIATOR
7. HOSE CLAMP

B. OVERFLOW HOSE

9. HOSE RETAINER (2)
10. FLAT WASHER (2)

16. REDUCER (2)

17. CONNECTOR E(2)

18. RADIATOR AERATION HOSE
19. OUTLET FITTING

20. OUTLET HOUSING

TA211959

Change 1
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COOLING SYSTEM.

4-39. RADIATOR HOSES MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

B. REMOVAL.

2. Two hose clamps (2).

3. Hose clamp (4) and hose
clamp (7).

4. Two connectors (17).

5. Two reducers (16).

6. Four hose clamps (2).

7. Two capscrews (12),
lockwashers (11), and
flat washers (10).

8. Overflow hose (8).

C. INSTALLATION.

9. Overflow hose (8).

10. Two hose retainers (9).

Unscrew and remove radiator
inlet hose (3).

Unscrew and remove water
pump aeration hose (5).

Unscrew and remove radiator
aeration hose (18).

Unscrew from radiator (6)
and front water manifold
(15).

Unscrew and remove two
radiator outlet hoses (13)
and radiator outlet tube
(14).

Unscrew and remove two
hose retainers (9).

Remove by twisting and
pulling from barb fitting.

Turn and push onto barb
fitting on side of radiator
fill neck.

Position around overflow
hose (8) and secure to
side of radiator (6) with
two capscrews (12), lock-
washers (11), and flat
washers (10).
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TM 9-2320-273-20

COOLING SYSTEM.

4-39. RADIATOR HOSES MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

(.
&

6
8
6

1
1
1

LEGEND:

1. INLET ELBOW
2. HOSE CLAMP (6

3. RADIATOR INLET HOSE

4. HOSE CLAMP

5. WATER PUMP AERATION HOSE
6. RADIATOR

7. HOSE CLAMP

8. OVERFLOW HOSE

9. HOSE RETAINER (2)

10. FLAT WASHER (2)

11. LOCKWASHER (2}

12. CAPSCREW (2)

13. RADIATOR OUTLET HOSE (2)
14. RADIATOR OUTLET TUBE
15. FRONT WATER MANIFOLD
16. REDUCER (2)

17. CONNECTOR (2)

18. RADIATOR AERATION HOSE
19. OUTLET FITTING

20. OUTLET HOUSING

TA211960 |m
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TM 9-2320-273-20

COOLING SYSTEM.

4-39. RADIATOR HOSES MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

C. INSTALLATION (Continued).

11. Two radiator outlet hoses a. Slide radiator outlet hose
(13), radiator outlet tube (14), (13) over ends of radiator
and four hose clamps (2). outlet tube (14).

b. Slide four hose clamps
(2) over radiator outlet
hoses (13).

c. Slide one radiator outlet
hose (13) over outlet fit-
ting (19) and secure with
two hose clamps (2).

d. Slide other radiator out.
let hose (13) over outlet
of radiator (6) and secure
with two hose clamps (2).

12. Two reducers (16). a. Apply liquid teflon to threads.
b. Screw into top of radiator (6)
and front water manifold (15).

13. Radiator aeration hose (18) Screw connectors (17) into two
with two connectors (17). reducers (16).

14. Water pump aeration hose (5), a. Slide hose clamps (4) and (7)
hose clamp (4), and hose over water pump aeration
clamp (7). hose (5).

b. Secure water pump aeration
hose (5) to top of radiator (6)
and top of outlet housing (20)
with hose clamps (4) and (7).

15. Radiator inlet hose (3) and a. Slide hose clamps (2) over
two hose clamps (2). radiator inlet hose (3).

b. Secure radiator inlet hose (3)
to top of radiator (6) and
inlet elbow (1) with two hose
clamps (2).

NOTE

Follow-on maintenance required:

Install draincock, fill with coolant, and check
for leaks; refer to para 4-429, C, and D.

Fill with Arctic Anti-Freeze if sub-zero
conditions are anticipated.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-39. RADIATOR HOSES

MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

20

N

LEGEND:
1. INLET ELBOW 11. LOCKWASHER (2)
2. HOSE CLAMP (6) 12. CAPSCREW (2)
3. RADIATOR INLET HOSE 13. RADIATOR OUTLET HOSE (2)
4. HOSE CLAMP 14. RADIATOR OUTLET TUBE
5. WATER PUMP AERATION HOSE 15. FRONT WATER MANIFOLD
6. RADIATOR 16. REDUCER {2)
7. HOSE CLAMP 17. CONNECTOR (2)
8. OVERFLOW HOSE 18. RADIATOR AERATION HOSE
9. HOSE RETAINER (2) 19, OUTLET FITTING
10. FLAT WASHER (2) 20. OUTLET HOUSING
TA211961
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TM 9-2320-273-20

COOLING SYSTEM.

4-40. RADIATOR MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.

a. Removal. (25)
b. Installation. (30)

55 Minutes Total.

LINITIAL SETUP

APPLICABLE CONFIGURATIONS
All,

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Insulators (2) CBA 24-500 (76005).
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED
Two (MOS-63B20).

REFERENCES (TM)
TM 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION

4-42A. Drain Coolant.

11-32A. Hood Removed,

11-16E. Brush Guard Removed
(M916 thru M920).

11-16A. Grille Removed.

10-22A. Steering Pump Cooler Hoses
Removed.

6-10A. Transmission Oil Cooler

Hoses Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-40. RADIATOR MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

A. REMOVAL.

Unscrew fitting from con-
nector in radiator top tank.

1. Radiator aeration hose (9).

Loosen and remove inlet hose
(3), pump aeration hose (18)
and outlet hose (17) from
radiator (15).

2. Three hose clamps (1), (2),
and (16).

Loosen. Slide boot (20) onto
air filter inlet tube (21).

3. Two clamps (19).

4. Two nuts (8) and washers (7). Loosen and remove.

Loosen and remove.

5. Two nuts (10) and
washers (11).

LEGEND:

. HOSE CLAMP

. HOSE CLAMP

INLET HOSE

. ROD ARM (2)

FAN

. CAPSCREW (6)

WASHER (2)

. NUT (2)

. RADIATOR AERATION
HOSE

10. NUT 1,2)

11. WASHER (2)

12. SUPPORT

13. INSULATOR (2)

14.  MOUNTING STUD (2)

15. RADIATOR

16. HOSE CLAMP

17. OUTLET HOSE

18. PUMP AERATION HOSE

19. CLAMP (2)

20. BOOT

21. AIR FILTER INLET TUBE

22. CLAMP (2)

23. CLAMP BOLT (2)

24.  NUT (2)

CO~NOGODWN -

If desired, loosen forward
clamp at opposite end of
tube and remove tube.

TA 074661
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COOLING SYSTEM.

4-40. RADIATOR MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL (Continued).

6. Two rod arms (4). a. Remove two nuts (8) and washers
(7).

b. Remove two rod arms and attach-
ed ball studs from radiator.

c. If required, separate rods by re-
moving two nuts (24), clamp
bolts (23) and clamps (22) from
center of rod arms (4).

7. Radiator (15). a. Tilt forward and support.
b. Remove six capscrews (6)
from fan (5) and remove

fan.

c. Lift radiator (15) enough to If lifting device is avail-
clear insulators (13) and able, install lifting eyes
remove. in rod arm holes.

8. Two insulators (13). a. Remove.

b. Throw away.
NOTE
To remove shrouds from radiator assembly

refer to [paragraph 4-41] Fan Shrouds

Maintenance.

B. INSTALLATION.

9. Two new insulators (13). Position on mounting studs You may use tape to
(14). hold the insulators in
place.
10. Radiator (15). a. Aline mounting studs (14) with

support (12). Set in place.

b. Tilt forward and support.
Install six capscrews (6)
into fan (5). Torque to 25-32
Ib-ft (33.9 to 43.4 Nem).

11. Two rod arms (4). a. If separated, install two nuts
(24), clamp bolts (23), and
clamps (22) thru center of
rod arms (4) and tighten.

b. Insert in top support bracket.
c. Install two washers (7) and
nuts (8). Tighten.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-40. RADIATOR MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
13
7 / / )
11 10 1 10 \V
LEGEND:
1. HOSE CLAMP 13. INSULATOR (2)
2. HOSE CLAMP 14. MOUNTING STUD (2)
3. INLET HOSE i5. RADIATOR
4. ROD ARM (2) 16. HOSE CLAMP
5. FAN 17. OUTLET HOSE
6. CAPSCREW (6) i8. PUMP AERATION HOSE
7. WASHER (2) 19. CLAMP (2)
8. NUT (2) 20. BOOT
9. RADIATOR AERATION 21. AIRFILTER INLET TUBE
HOSE 22. CLAMP (2)
10. NUT (2) 23. CLAMP BOLT (2)
11. WASHER (2) 24. NUT (2)
12. SUPPORT
TA 074662
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COOLING SYSTEM.

4-40. RADIATOR MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

B. INSTALLATION (Continued).

12. Two washers (11) and
nuts (10).

13. Air filter inlet tube (21).

14. Three hose clamps
(1), (2) and (16).

15. Radiator aeration
hose (9).

Install and tighten.

a. If removed, reinsert at
filter end and tighten
forward clamp,

b. Slide boot (20) onto air
inlet and tighten two
clamps (19).

Reinstall inlet hose (3)
pump aeration hose (18)
and outlet hose (17) to
radiator. Position clamps
and tighten.

Apply liquid teflon to

fitting and screw into
connector.

NOTE

Follow-on maintenance actions required:

oo

Do

. Install steering pump cooler hoses,[para 10-22]
. Install transmission cooler hoses, [para 6-10C.

Install grille,

Install brush guard (M916/M920),

. Fill cooling system/[ para 4-42IC; use Artic Anti Freeze if sub zero.
Install hood, [para 11-32C.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-40. RADIATOR MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

LEGEND:
1. HOSE CLAMP
2. HOSE CLAMP
3. INLET HOSE
4. ROD ARM (2)
5. FAN
6. CAPSCREW (6)
7. WASHER (2)
8. NUT (2
9. RADIATOR AERATION
HOSE
10. NUT(2)
11.  WASHER (2)
12.  SUPPORT

INSULATOR (2)
MOUNTING STUD (2)
RADIATOR

HOSE CLAMP

OUTLET HOSE

PUMP AERATION HOSE
CLAMP (2)

BOOT

AIR FILTER INLET TUBE
CLAMP (2)

CLAMP BOLT (2)

NUT (2)

TA 075643
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TM 9-2320-273-20

COOLING SYSTEM.

4-41. FAN SHROUDS MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (20)
b. Installation. (30)

50 Minutes Total.

INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
None.

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCE (TM)
None.

TROUBLESHOOTING REFERENCES
None.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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™ 9-2320-273-20

COOLING SYSTEM.

4-41. FAN SHROUDS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL.

1. Six capscrews (12), Unscrew and remove.
nuts (6), and twelve

washers (7) and (11).

2. Four capscrews (8), Unscrew and remove.
flat washers (10), and
lock washers (9).

WARNING
DECAL
v

LEGEND:

5
UPPER FAN SHROUD \D‘/
LOWER FAN SHROUD \

i0
! rd
1 v

LOCKWASHER (4)
FLAT WASHER (4)

El ATWACHER I8)

- e

LA yVASIIE N (O

CAPSCREW (6)

1.

2.

3. FLAT WASHER (4)
4. LOCKWASHER (4)
5. CAPSCREW (4)

6. NUT (6)

7. FLAT WASHER (6)
8. CAPSCREW (4)

9.

0.

1.

2.

—_

TA 074663
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T™M 9-2320-273-20

COOLING SYSTEM.

4-41. FAN SHROUDS MAINTENANCE (Continued).

4. Four capscrews (5), lock-
washers (4) and fiat washers

3).

5. Lower fan shroud (2).

B. INSTALLATION.

6. Lower fan shroud (2).

7. Upper fan shroud (1).

8. Six capscrews (12),
nuts (6), and twelve
washers (7) and (11).

9. Eight capscrews (5) and (8),
lockwashers (4) and (9), and
flat washers (3) and (10).

b. Remove fan (refer to

[para 4-4A).

Unscrew and remove.

Remove.

a. Set in place and attach
with four capscrews (5),
lockwashers (4), and
flat washers (3).

b. Install fan (refer to

[para 4-4B).
Set in place and attach with
four capscrews (8), flat
washers (10), and lock-
washers (9).

Screw on and tighten.

Tighten.

LOCATION/ITEM ACTION REMARKS
A. REMOVAL (Continued).
3. Upper fan shroud (1). a. Remove.
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T™M 9-2320-273-20

COOLING SYSTEM

4-41. FAN SHROUDS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

WARNING
DECAL

| S
LEGEND: /

1. UPPER FAN SHROUD /
2. LOWER FAN SHROUD
3. FLAT WASHER (4)
4. LOCKWASHER (4)
5. CAPSCREW (4)

6. NUT (6)

7. FLAT WASHER (6)
8

9

0

1

2.

CAPSCREW (4)
LOCKWASHER (4)

Cl ATWACUCD A
FLAIT VWASACN (97

FLAT WASHER (6)
_ CAPSCREW (6)

-

1.
1

TA 074664
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™ 9-2320-273-20

COOLING SYSTEM.

4-42. COOLANT SYSTEM MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Drain. (21)
b. Inspection/Installation of Draincocks. (1)
¢. Replenishing Coolant. (10)
d. Checking for Leaks. ( 5)

37 Minutes Total.

| INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Container(s) (60 gt min).
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCE (TM)

TM 9-2320-273-10.
T™ 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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T™M 9-2320-273-20

COOLING SYSTEM

4-42. COOLANT SYSTEM MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

NOTE

Before opening each drain cock, place
container underneath to catch coolant.

DRAIN.
1. Radiator cap (2). Remove.
2. Radiator draincock (4). Open and let coolant drain out.
3. Thermostat petcock (7). Open.
4. Oil cooler draincock (5). a. Open.
b. Let coolant drain out.
c. Close.

5. Ether quick-start sending
unit (6). a. Disconnect wire.
b. Remove ether quick-start
sending unit and clean threads.
c. Allow coolant to drain out.

d. Apply liquid teflon to threads
and install ether quick-start
sending unit.

LEGEND: / 3

SIGHT GLASS
. RADIATOR CAP
RADIATOR FILL n >
NECK —
RADIATOR ] = 0 .49
DRAINCOCK
5. OIL COOLER a—
DRAINCOCK %
[

wWN -

»

6. ETHER QUICK-START
SENDING UNIT
7. THERMOSTAT

PETCOCK | vf___; EJ‘\ 4

TA 074665
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T™M 9-2320-273-20

COOLING SYSTEM

4-42. COOLANT SYSTEM MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSPECTION/INSTALLATION OF DRAINCOCKS.

6. Radiator draincock a. Remove as required.
(4), oil cooler drain- b. Inspect for damage.
cock (5) and thermo- c. Coat threads with
stat petcock (7). liquid teflon.

d. Screw into place and
close.

C. REPLENISHING COOLANT.

NOTE

Fill with Artic Anti Freeze if sub-zero

7. Radiator fill neck Add coolant until thermo-
). stat petcock (7) overflows.
8. Thermostat petcock Close.
(7).
9. Radiator fill neck Continue adding coolant
3). until sight glass (1) is
filled.

D. CHECKING FOR LEAKS.

10. Engine. Start up (se€ TM 9-2320-273-10).
11. Coolant system. a. Check for leaks.
b. Make sure coolant level Add more if needed.
is to the top of sight
glass (1).
12. Radiator cap, (2). Install.
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T™M 9-2320-273-20

COOLING SYSTEM

4-42. COOLANT SYSTEM MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

N\

6\,%: .
.:*«W_— Fes
— A =
< /——__; gﬂ\

LEGEND:

SIGHT GLASS
RADIATOR CAP
RADIATOR FILL
NECK

WnN=

DRAINCOCK

5. OIL COOLER
DRAINCOCK

6. ETHER QUICK-START
SENDING UNIT

7. THERMOSTAT
PETCOCK

TA 074666
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TM 9-2320-273-20

COOLING SYSTEM.

4-43. THERMOSTAT AND HOUSING MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (20)
b. Testing. (10)
c. Installation. (30)
d. Operational Check. (15)

75 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION

All. 4-42A. Cooling System

Drained Below
TEST EQUIPMENT Thermostat Housing.
None,

SPECIAL TOOLS
Thermostat Seal Mandrel, ST-1225 (15434).

MATERIALS/PARTS (P/N)

Gasket (6620-00-047-2811).
Rubber Seal (5330-00-864-5422).
Gasket, 210859 (15434).
Container(s) for Coolant.

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCE (TM)
TM 9-2320-273-10. GENERAL SAFETY INSTRUCTIONS
TM 9-2320-273-20P. Engine OFF.

Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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COOLING SYSTEM

TM 9-2320-273-20

4-43. THERMOSTAT AND HOUSING MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

A.

REMOVAL.

1. Bypass hose clamp (4),
radiator inlet hose clamp (10),
and hose (9).

2. Compressor coolant line
(15).

LEGEND:

. WASHER

. CAPSCREW

ELBOW

. BYPASS HOSE

CLAMP
GASKET

. WASHER (4)

. CAPSCREW (4)

FITTING

HOSE

. RADIATOR INLET
HOSE CLAMP

11. THERMOSTAT

HOUSING

12. RUBBER SEAL

13. THERMOSTAT

14. GASKET

15. COMPRESSOR

COOLANT LINE

PWODN R

Boo~oo

Loosen and remove hoses.

Unscrew from fitting (8).

TA 074667
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T™M 9-2320-273-20

COOLING SYSTEM.

4-43. THERMOSTAT AND HOUSING MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL (Continued).

3. Two capscrews (2), and
washers (1).

&

Elbow (3) and gasket (5).

5. Four capscrews (7) and
washers (6).

6. Thermostat housing (11).

7. Gasket (14), thermostat (13),
and rubber seal (12).

B. TESTING.

8. Thermostat (13).

C. INSTALLATION.

9. Thermostat (13), gasket (14),
and rubber seal (12).

10. Gasket (5), elbow (3),
washer (1), and capscrew (2).

11. Compressor coolant line (15).

Unscrew and remove.

a. Remove.
b. Check elbow for
cracks.

Unscrew and remove.

a. Tap with soft head
hammer and remove.
b. Check housing for:
1. Cracks.
2. Damaged fittings.
3. Stains from leaks.

Remove.

a. Check that at room tem-
perature thermostat is
closed.

b. Put thermostat in hot
water. When tempera-
ture reaches 185°F (85°C)
thermostat should open.

Install rubber seal (12)

in thermostat housing (11)
using thermostat seal
mandrel.

Install thermostat (13), new
gasket (14), and secure with
four capscrews (7), and
washers (6).

Secure new gasket (5),
and elbow (3), with two
capscrews (2), and washers

(1).

Screw to fitting (8).

Replace if necessary.

If thermostat does not
work, replace it.

Seal must be installed

with part number or metal
flange of seal toward
mandrel to ensure proper
sealing.
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COOLING SYSTEM

T™M 9-2320-273-20

4-43. THERMOSTAT AND HOUSING MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

LEGEND:

WASHER
CAPSCREW
ELBOW
BYPASS HOSE
CLAMP
GASKET
WASHER (4)
CAPSCREW (4)
FITTING
HOSE
RADIATOR INLET
HOSE CLAMP
11. THERMOSTAT
HOUSING
12. RUBBER SEAL
13. THERMOSTAT
14. GASKET

ERSESES

DOV NOO

15. COMPRESSOR
COOLANT LINE

TA 0746Gj
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T™M 9-2320-273-20

COOLING SYSTEM.

4-43. THERMOSTAT AND HOUSING

MAINTENANCE (Continued).

LOCATION ITEM

ACTION REMARKS

[C. INSTALLATION (Continued).

12. Bypass hose clamp (4),
radiator inlet hose clamp
(10) and hose (9).

13. Fill cooling system.

[[D. OPERATIONAL CHECK.

14. Engine.

15. Cooling system.

Install hoses to thermo-
stat housing (11).

Refer to[para 4-42C.

Start up (see TM 9-2320-
273-10).

a. Check for leaks at thermostat
housing.

b. Make sure coolant is to the top
of the radiator sight glass.
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T™M 9-2320-273-20

COOLING SYSTEM.

4-43. THERMOSTAT AND HOUSING MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:
/
WASHER
CAPSCREW
ELBOW
BYPASS HOSE
CLAMP
GASKET
WASHER (4)
CAPSCREW (4)
FITTING
HOSE
RADIATOR INLET
HOSE CLAMP
11. THERMOSTAT
HOUSING
12. RUBBER SEAL
13. THERMOSTAT
14. GASKET
15. COMPRESSOR
COOLANT LINE

£ WN -

CLo~Noo

TA 075644
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T™M 9-2320-273-20

COOLING SYSTEM.

4-44. FAN MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)
a. Removal. (15)
b. Installation. (15)
c. Operational Check. (2)

32 Minutes Total.

| INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. 4-41A. Upper Fan Shroud Removed.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCE (TM)

TM 9-2320-273-10. GENERAL SAFETY INSTRUCTIONS
Engine OFF.
Trasmission in Neutral.
Park Brake Set.
Fan Clutch May Engage at any
TROUBLESHOOTING REFERENCES Time When Engine is Running.
Table 4-1.
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T™M 9-2320-273-20

COOLING SYSTEM

4-44. FAN MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
. REMOVAL
1. Six machine bolts (1) and Unscrew and remove.

lockwashers (2).

2. Fan (4). Remove from fan clutch

(3) and lay in lower fan

shroud.
3. Fan clutch (3). Remove Refer to[ para 4-45A.
4. Fan (4). Remove from lower fan

shroud.

LEGEND:

1. MACHINE BOLT (6} N
2. LOCKWASHER (6} 4
3. FANCLUTCH

4. FAN

TA 074669
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T™M 9-2320-273-20

COOLING SYSTEM.

4-44. FAN MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

B. INSTALLATION. |

5. Fan (4).
6. Fan clutch (3).

7 Fan (4), six machine bolts
(1), and lockwashers (2).

8. Upper fan shroud.

| C. OPERATIONAL CHECK. |

9. Engine.

10. Fan (4).

11. Engine.

N

1

e

LEGEND:

MACHINE BOLT (6)
LOCKWASHER (6)
FAN CLUTCH

FAN

N

Set in lower fan shroud.

Install. Refer to[para 4-45| C & D.
a. Mount on fan clutch (3). Numbers on fan blade
b. Tighten machine bolts must face radiator.
to 25-31 Ib-ft (34-42
Nem).
Reinstall. Refer to[para 4-41] B.

Start up (see TM 9-2320-273-10).

With engine running, make sure
that fan draws air from radiator.

Shut down (see TM 9-2320-273-
10).

TA 074670
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TM 9-2320-273-20

COOLING SYSTEM.

4-45. FAN CLUTCH AND BELTS MAINTENANCE.

HIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (10)
b. Inspection. (5)
c. Installation. (5)
d. Adjustment. (15)

35 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. 4-41A. Upper Fan Shroud
Removed.
TEST EQUIPMENT
Belt Tension Gage.
SPECIAL TOOLS
None.
MATERIALS/PARTS (P/IN)
None.
PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
Two (MOS-63B20). Vehicle Parked on Level Ground.
REFERENCE (TM)
None. GENERAL SAFETY INSTRUCTIONS
Engine OFF.
Transmission in Neutral.
Park Brake Set.
Fan Clutch May engage at any
Time Engine is Running.
TROUBLESHOOTING REFERENCES J g

None.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-45. FAN CLUTCH AND BELTS MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.
1. Fan.

2. Three machine bolts (1).

3. Two fan belts (6).

4. Actuator outlet line (3).

5. Three machine bolts (1), three
lockwashers (2), two flat
washers (9), and fan clutch (8).

Remove from fan clutch (8)
and set in lower fan shroud.

Loosen.

Remove by loosening lock-

nut (5) and adjusting screw (4).

Loosen and remove from
fan clutch (8).

Remove.

LEGEND:

we =

No o

®

Refer to[ para 4-44 A.

Flat washers (9) are used
with the two lower mach-
ine bolts (1).

MACHINE BOLT (3)
LOCKWASHER (3)
ACTUATOR OUTLET
LINE

ADJUSTING SCREW
LOCKNUT

FAN BELTS (2)
ACCESSORY DRIVE
PULLEY

FAN CLUTCH

FLAT WASHER (2)
FAN LOCKUP SCREW

TA 074671
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T™M 9-2320-273-20

COOLING SYSTEM.

4-45. FAN CLUTCH AND BELTS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSPECTION.

6. Actuator outlet line (3). Check for: Replace if necessary.
a. Leaks.
b. Kinks.
c. Cracks.
d. Damaged threads.

7. Two fan belts (6). Check for: Replace if necessary.
a. Cuts. Belts must be replaced
b. Wear. as a matched set.

C. INSTALLATION.

8. Fan clutch (8), three Install; hand tighten Be sure fan lockup screw
machine bolts (1), three machine bolts (1). (10) is backed out. Flat
lockwashers (2), and two washers (9) are used with
flat washers (9). the two lower machine

bolts (1).
9. Two fan belts (6). Install over fan clutch Rotate fan clutch (8)
(8) and accessory drive toward accessory drive
pulley (7). pulley (7) for ease of
installation.
CAUTION

Fan lockup screw (10) should not be used
unless clutch stops functioning and engine
begins to overheat.
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COOLING SYSTEM

T™M 9-2320-273-20

4-45. FAN CLUTCH AND BELTS MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

-
-
7

\
w

LEGEND:

MACHINE BOLT (3)
LOCKWASHER (3)
ACTUATOR OUTLET
LINE

ADJUSTING SCREW
LOCKNUT

FAN BELTS (2)
ACCESSORY DRIVE
PULLEY

FAN CLUTCH

FLAT WASHER (2)
FAN LOCKUP SCREW

TA 074672
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TM 9-2320-273-20

COOLING SYSTEM.

4-45. FAN CLUTCH AND BELTS MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

D. ADJUSTMENT.

10. Adjusting screw (4),

locknut (5) and fan belts

(6).

11. Three machine bolts (1).

12. Two fan belts (6).

13. Locknut (5).

14. Actuator outlet line (3).

15. Fan.

NOTE

Use belt tension gage to check tension.
It should be 120 Ib-ft (162 Nem) for
new belts or 100 Ib-ft (136 Nem) for
used belts. Used belts have more than

one thousand miles of use.

Loosen locknut (5) and
adjust tension as necessary
with adjusting screw (4).

Tighten to_70-85 Ib-ft
(95-115 NZm).

Check that tension is the
same as described in step 9.

Tighten securely.
Install on fan clutch (8).

Lift from lower fan shroud
and install to fan clutch (8).

Refer to[para 4-44|B.

NOTE
Follow-on maintenance action required:

Install upper fan shroud; refer to [para 4-41] B.
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T™M 9-2320-273-20

COOLING SYSTEM.

4-45. FAN CLUTCH AND BELTS MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

1. MACHINE BOLT (3)
2. LOCKWASHER (3)

3. ACTUATOR OUTLET
LINE

ADJUSTING SCREW
LOCKNUT

FAN BELTS (2)

/ / Q)JW\\\ . ACCESSORY DRIVE
PULLEY
_—° FAN CLUTCH
M . FLAT WASHER (2)
10.

NG UM
\w

1

O\ T |
e =50

\ 10~ ;5 Kj—“§§‘5

No o s

©

o ©

TA 075645
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T™ 9-2320-273-20

COOLING SYSTEM.

1-46. FAN CLUTCH ACTUATOR MAINTENANCE (M915, M916, M917 AND M920).

a. Removal. (10)
b. Inspect Air Lines. (5)
c. Installation. (15)
d. Operational Check. (10)

40 Minutes Total.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

INITIAL SETUP
APPLICABLE CONFIGURATIONS
M915,M916, M917, M918, M920.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCE (TM)
TM 9-2320-273-10.
TM 9-2320-273-20P.

TROUBLESHOOTING REFERENCES
Table 4-1.

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

4-42A. Coolant Drained Below
Fan Clutch Actuator.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.

Park Brake Set.

Fan Clutch May Engage at Any

Time Engine is Running.
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™ 9-2320-273-20

COOLING SYSTEM.

4-46. FAN CLUTCH ACTUATOR MAINTENANCE (M915, M916, M917, M918 AND M920)
(Continued).

LOCATION/ITEM ACTION REMARKS

A. REMOVAL

1. Air inlet line (4). Disconnect connector (1) and
remove air inlet line (4) from
fan clutch actuator (5).

2. Air outlet line (6). Disconnect connector (2) and
remove air outlet line (6) from
fan clutch actuator (5).

3. Fan clutch actuator (5). Unscrew and remove. Use crows foot wrench,
if necessary.
4. Elbows (3) and (7). Unscrew and remove.
6
5

LEGEND: p—r—
. CONNECTOR rﬂﬁi%

1
2. CONNECTOR . .
3. ELBOW N @ - [
4. AIRINLET LINE = H_J
5. FAN CLUTCH - IR L 4
ACTUATOR I E_T /_————J
6. AIR OUTLET LINE Y
7. ELBOW e NP . TA 074673
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T™ 9-2320-273-20

COOLING SYSTEM.

4-46. FAN CLUTCH ACTUATOR MAINTENANCE (M915, M916, M917, M918 & M920) (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSPECT AIR LINES.

5. Air inlet (4) and outlet a. Inspect lines for: Replace, if necessary.
(6) lines. 1. Cracks.
2. Kinks.
b. Inspect elbows and Replace, if necessary.
connectors for:
1. Cracks.
2. Bends.

C. INSTALLATION.

6. Fan clutch actuator (5). Coat threads with liquid
teflon, screw in.

7. Elbows (3) and (7). Coat threads with liquid
teflon, screw in.

8. Air outlet line (6). Screw connector (2) into
side marked OUTLET.

9. Air inlet line (4). Screw connector (1) into
side marked INLET.

NOTE

Follow-on maintenance required before
operational check:

Refill radiator; refer to[para 4-42C.

D. OPERATIONAL CHECK.

10. Engine. Sltdart up (see TM 9-2320-273-

11. Fan. Observe that fan begins to
operate when engine water
temperature (gage on instru-
ment panel in cab) rises above
190°F, (88°C).

12. Engine. Shut down (see TM 9-2320-
273-10).
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COOLING SYSTEM

T™M 9-2320-273-20

4-46. FAN CLUTCH ACTUATOR MAINTENANCE (M915, M916, M917, M918 & M920) (Continued)

LOCATION/ITEM

ACTION REMARKS

LEGEND:

1.
2.
3.
4.
5.

~No

AANAMECATAN
CUNNECLIUR

CONNECTOR
ELBOW

AIR INLET LINE
FAN CLUTCH
ACTUATOR

AIR OUTLET LINE
ELBOW

e =
ﬁ—f"%*‘” &
r{,:% g o V[l J |

TA 074674
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T™M 9-2320-273-20

COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND VALVE MAINTENANCE (M919).

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (15)
b. Insection of Air Tubes. (5)
c. Installation. (15)
d. Operational Check. (10)

40 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
M9109. 4-42A. Coolant Drained Below Fan

Clutch Actuator Level.
TEST EQUIPMENT

None.

SPECIAL TOOLS

None.

MATERIALS/PARTS (PIN)

Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.
REFERENCE (TM) GENERAL SAFETY INSTRUCTIONS
TM 9-2320-273-10. Engine Off.
TM 9-2320-273-20P. Transmission in Neutral.
Park Brake Set.
TROUBLESHOOTING REFERENCES Fan Clutch May Engage at Any Time Engine
is Running.
Table 4-1.
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TM 9-2320-273-20

COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND VALVE MAINTENANCE (M919) (Continued).

3 TO FAN CLUTCH
: 2 ACTUATOR-SIDE
TO FAN CLUTCH
VALVE-LOWER
14
TO FAN CLUTCH 1 -

TO FAN CLUTCH
TO FAN CLUTCH 10 VALVE-UPPER
VALVE-UPPER

TO AIR
COMPRESSOR

13

LEGEND:
1. WIRE
2. HEX NUT
=7 3. TUBE ASSEMBLY (2)
{ 5 : (—] T 4. LOCKWASHER (2)
gy ; 5. HEX SCREW (2)
6. HEX NUT (2)
r—la - B 7. LOCKWASHER (2)
. 8. FLAT WASHER (2)
- 2 'I'J 9. HEX SCREW (2)
L]l 10. BRACKET

FAN CLUTCH VALVE
FAN CLUTCH ACTUATOR
TUBE ASSEMBLY

TUBE ASSEMBLY

J
1
)

— -
- ANN]

TA 075646
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TM 9-2320-273-20

COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND

VALVE MAINTENANCE (M919) (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.

1. Two tube assemblies (3).

2. Two tube assemblies (13)
and (14).

3. Fan clutch actuator (12).

4. Hex nut (2).
5. Wire (1)

6. Two hex screws (5) and
lockwashers (4).

7. Fan clutch valve (11).

8. Two hex screws (9), hex nuts
(6), lockwashers (7), and
flat washers (8).

9. Bracket (10).

B. INSPECTION OF AIR TUBES. !

10. Four tube assemblies (3),
(13), and (14).

11. Bracket (10).

Disconnect at fan clutch
actuator (12) and fan
clutch valve (11).

Disconnect at fan clutch
actuator (12).

Unscrew and remove.

Remove.
Remove.

Remove.

Remove.

Remove.

Remove.

a. Inspect tubes for:
1. Cracks.
2. Kinks.

b. Inspect fittings for:
1. Cracks.
2. Bends.

NOTE

If a new fan clutch actuator or fan clutch
valve is being installed, transfer fittings

from defective valve or actuator to the new
one. Use liquid teflon on threaded connections.

Set in place and secure

with two hex screws (9)
hex nuts (6), lockwashers
(7), and flat washers (8).

Tighten securely.

Tag for location.

Tag for location.

Use crows foot wrench
if necessary.

Replace if necessary.

Replace if necessary.
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COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND VALVE MAINTENANCE (M919) (Continued).

TO FAN CLUTCH
ACTUATOR-SIDE

TO FAN CLUTCH
ﬁ VALVE-LOWER \ \'ﬁ'
14

TO FAN CLUTCH
TO FAN CLUTCH

TO FAN CLUTCH 10 VALVE-UPPER

VALVE-UPPER
\ //\f\ RN ,‘b_ _.—do

TO AIR :
\.k
\g

COMPRESSOR

\\\_

=

-

\

L
=
-

LEGEND:
1. WIRE
= 2. HEXNUT
7:?:——1 3. TUBE ASSEMBLY (2)
v R 4. LOCKWASHER (2)
et A 5. HEX SCREW (2)
(L= Bl 6. HEX NUT (2)
Jl/. = :m_ 7. LOCKWASHER (2)
g rr ot 8. FLAT WASHER (2
. 9. HEX SCREW (2)
== m 10. BRACKET
g . 2 2 8 2 11. FAN CLUTCH VALVE
q 12.  FAN CLUTCH ACTUATOR
13. TUBE ASSEMBLY
‘ 14, TUBE ASSEMBLY

TA 075647
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COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND VALVE MAINTENANCE (M919) (Continued).

LOCATION/ITEM

ACTION

REMARKS

C.

INSTALLATION (Continued).

15

16

12.

13.

14.

Fan clutch valve (11).

Wire (1).
Fan clutch actuator (12).
. Two tube assemblies (13)

and (14).

. Two tube assemblies (3).

. OPERATIONAL CHECK.

17.

18.

19.

Engine.

Fan.

Engine.

Set in place and secure with

two hex screws (5) and
lockwashers (4).

Install over terminal and
secure with hex nuts (2).

Coat threads with liquid
teflon and screw in.

Connect at fan clutch
actuator (12).

Connect at fan clutch
actuator (12) and fan
clutch valve (11).

Start up (see TM 9-2320-
273-10).

Observe that fan begins to
operate when engine water
temperature (gage on instru-
ment panel in cab) rises
above 190°F (88°C) and/
or when fan clutch valve
switch is manually operated
(see TM 9-2320-273-10)!

Shut down (see TM 9-2320-
273-10).

Tighten securely with crows
foot wrench.

Note identification tagged
for ease of installation.

Note identification tagged
for ease of installation.
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COOLING SYSTEM.

4-47. FAN CLUTCH ACTUATOR AND VALVE MAINTENANCE (M919) (Continued).

TO FAN CLUTCH
ACTUATOR-SIDE

AN CLU i1 o/
(( \ / \JUJ TO FAN CLUTCH
O FAN CLUTCH 10 VALVE-UPPER
2 /h VA _ \

o Ny ﬁ*’//%é -
e NAHE ¥ A
o SRy Rl

m
[#)
m

4

,._
z
©

WIRE

HEX NUT

TUBE ASSEMBLY (2)
LOCKWASHER (2)
HEX SCREW (2)

HEX NUT (2)
LOCKWASHER (2)
FLAT WASHER (2)
HEX SCREW (2)
BRACKET

FAN CLUTCH VALVE
FAN CLUTCH ACTUATOR
TUBE ASSEMBLY
TUBE ASSEMBLY

M

- S
. .
'.J
N\ p—
ﬁ
-_
COWONOOD WN =

kO
E
-
N =

i
i

{

TA 075648
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COOLING SYSTEM.

4-48 FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M915, M916, M917, M918 & M920).

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLL OWS TASK DESCRIPTION.)
a. Removal. (5)

b. Installation. (5)
c. Checking for Leaks. 2

12 Minutes Total.

| INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
M915, M916, M917, M918, M920. None. None.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

Soap Solution.
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCE (TM)

TM 9-2320-273-10. GENERAL SAFETY INSTRUCTIONS
TM 9-2320-273-20P. Engine OFF.

Transmission in Neutral.

Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-48. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M915, M916, M917, M918 AND

M920) (Continued).

LOCATION/ITEM

ACTION REMARKS

A. REMOVAL.

1. Four fittings (1).

2. Two elbows (2).

3. Inlet tube (4) and outlet
tube (8).

1. FITTING (4)
2. ELBOW (2)
3. ACTUATOR
4. INLET TUBE
5

6

TEE

[
COMPRESSOR 7 W\

GOVERNOR
FAN CLUTCH

Unscrew from fan clutch Replace if necessary.
(7), actuator (3) and tee

(5) located on compressor

governor (6).

Unscrew from fan clutch Replace if necessary.
actuator (3).

a. Remove.
b. Inspect for:
1. Cracks.
2. Leaks.
3. Damaged fittings.
c. Blow gently through
tubes to see that air
flow is not blocked.

7.
8. OUTLET TUBE iy

TA 07467¢
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COOLING SYSTEM.

4-48. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M915, M916, M917, M918 AND
M920) (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSTALLATION.

4. Two elbows (2). Coat threads with liquid
teflon. Screw into fan
clutch actuator.

5. Two tubes (4) and (8). a. Coat threads with liquid
teflon.
b. Screw four fittings (1) on
fan clutch (7), actuator
(3), and tee fitting (5)
located on compressor
governor (6).

c. Tighten.
C. CHECKING FOR LEAKS.
6. Engine. Start up (see TM 9-2320-
273-10).
WARNING

Be sure to stay completely clear of fan
blades. Do not reach into fan clutch
area while engine is operating.

7. Tubes (4) and (8). Use soap solution to check
for leaks.

8. Engine. Shut down (see TM 9-2320-
273-10).
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T™M 9-2320-273-20

COOLING SYSTEM

4-48. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M915, M916, M917, M918 & M920}
(Continued)
LOCATION/ITEM ACTION REMARKS
2
3
\ / ya

LEGEND:

FITTING (4)

E1 RO {9}
CLDUYY (&

ACTUATOR
INLET TUBE
TEE
COMPRESSOR
GOVERNOR
FAN CLUTCH

OUTLET TUBE

PorwN -

© ~




T™M 9-2320-273-20

COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919).

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (10)
b. Inspection. (5)
c. Installation. (10)

d. Checking for Leaks. (5)

30 Minutes Total.

INITIAL SETUP

APPLICABLE CONFIGURATIONS

M9109.

TEST EQUIPMENT

None.

SPECIAL TOOLS

None.

MATERIALS/PARTS (P/IN)

Soap Solution.
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED

One (MOS-63B20).

REFERENCES (TM)

TM 9-2320-273-10.
T™ 9-2320-273-20P.

TROUBLESHOOTING REFERENCES

EQUIPMENT CONDITION
PARAGRAPH CONDITION DESCRIPTION

None. None.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

[ Table 4-1]

Engine Off.
Transmission in Neutral.
Park Brake Set.
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T™M 9-2320-273-20

COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM ACTION REMARKS
1 TO FAN
CLUTCH

-1

TO AIR COMPRESSOR

"; GOVERNOR

9
‘
LEGEND:
1. TUBE
2. TUBE
3. TEE
4. GOVERNOR
5. TUBE 10. FANCLUTCH
6. FANCLUTCH VALVE
7. CONNECTOR 11. ELBOW (4)
8. TUBE 12. FAN CLUTCH
9. CONNECTOR ACTUATOR

TA 075649
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T™M 9-2320-273-20

COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.

1. Tube (1).

2. Tube (2).

3. Tee (3).

4. Tube (5).

5. Tube (8).

6. Connector (9).

7. Four elbows (11).

Disconnect at fan clutch
valve (10) and fan clutch
actuator (12).

Disconnect at fan clutch
actuator (12) and at
governor (4).

Remove at governor (4).

Disconnect from connector
(7) located on fan clutch
and at fan clutch actuator
(12).

Disconnect at fan clutch
valve (10) and at fan clutch
actuator (12).

Remove.

Remove one elbow (11) at
fan clutch valve (10) and
three elbows (11) at the
fan clutch actuator (12).

Tag for location.

Tag for location.

Tag for location.

Tag for location.
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T™M 9-2320-273-20

COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM ACTION REMARKS
1 TO FAN
CLUTCH
T T / _

-—
[w]

TO AIR COMPRESSOR
GOVERNOR

\Qx§>'
n

LEGEND:
1. TUBE L
2. TUBE
3. TEE \AHAQ;
4. GOVERNOR = /S \\\\\u
5. TUBE 10. FAN CLUTCH P‘tj\<\g \\
6. FANCLUTCH VALVE L Q\ 2
7. CONNECTOR 11. ELBOW (4) 7 ' 5
8. TUBE 12. FAN CLUTCH
9. CONNECTOR ACTUATOR

TA 075650
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COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM

ACTION

REMARKS

B. INSPECTION.

8. Tubes and fittings.

C. INSTALLATION.

9. Four elbows (11).

10. Connector (9).

11. Tube (8).

12. Tube (5).

13. Tee (3).

Inspect all components for

cracks and defects.

Install one elbow (11) at
fan clutch valve (10) and
three elbows (11) at the
fan clutch actuator (12).

Install in fan clutch valve
(10).

Connect at fan clutch

valve (10) and at fan clutch

actuator (12).

Connect tube (5) to con-
nector (7) located on fan
clutch (6) and at fan
clutch actuator (12).

Install tee into governor

(4).

Replace if necessary.

Coat threads with liquid
teflon.

Coat threads with liquid
teflon.

Coat threads with liquid
teflon.

Coat threads with liquid
teflon.

Coat threads with liquid
teflon.
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COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM ACTION REMARKS

TO FAN

\ CLUTCH

1.

2. TUBE A S Sl
3. TEE

4. GOVERNOR \ )

5. TUBE 10. FAN CLUTCH i A ”

6. FANCLUTCH VALVE / / U;\\‘i& \5

7. CONNECTOR 11. ELBOW (4) 7 )

8. TUBE 12. FANCLUTCH

9. CONNECTOR ACTUATOR

TA 075651
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COOLING SYSTEM.

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM ACTION REMARKS

C. INSTALLATION (Continued).

14. Tube (2). Connect at fan clutch Coat threads with liquid
actuator (12) and at tee teflon.
(3).

15. Tube. Connect at fan clutch Coat threads with liquid
actuator (12) and at fan teflon.

clutch valve (10).

D. CHECKING FOR LEAKS.

16. Engine. Start up (see TM 9-2320-
273-10).

WARNING

Be sure to stay completely clear of fan blades.
Do not reach into fan clutch area while engine

is operating.
17. Tubes, fittings, and Use soap solution to check
connections. for leaks.
18. Engine. Shut down (see TM 9-2320-
273-10).
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COOLING SYSTEM

4-49. FAN CLUTCH ACTUATOR TUBES MAINTENANCE (M919) (Continued).

LOCATION/ITEM ACTION REMARKS
1 TO FAN
CLUTCH

10

GOVERNOR

9
‘

LEGEND:

1. TUBE

2. TUBE

3. TEE

4. GOVERNOR

5. TUBE 10. FANCLUTCH
6. FANCLUTCH VALVE

7. CONNECTOR 11. ELBOW (4)

8. TUBE 12. FANCLUTCH
9. CONNECTOR ACTUATOR

TA 075652 “
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COOLING SYSTEM.

4-50. HEATER SHUTOFF VALVE MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (10)
b. Installation. (15)
c. Bleeding Heater. (5)

30 Minutes Total.

INITIAL SETUP EQUIPMENT CONDITION
APPLICABLE CONFIGURATIONS PARAGRAPH CONDITION DESCRIPTION
All. 4-42A. Coolant Drained below
Level of Valve.
TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Container(s).
Liquid Teflon (refer to appendix C).

PERSONNEL REQUIRED SPECIAL ENVIRONMENTAL CONDITIONS
One (MOS-63B20). Vehicle Parked on Level Ground.

REFERENCE (TM)

TM 9-2320-273-10. GENERAL SAFETY INSTRUCTIONS
T™  9-2320-273-20P. Engine OFF.

Transmission in Neutral.
Park Brake Set.

TROUBLESHOOTING REFERENCES
Table 4-1.
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T™M 9-2320-273-20

COOLING SYSTEM.

4-50. HEATER CONTROL VALVE MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

“A. REMOVAL.

1. Two clamps (5). Loosen.
2. Heater tube (3) and Remove from valve (6). If necessary you may
rubber hose (4). remove clamp (2) by
unscrewing capscrew
).
3. Valve (6). Unscrew and remove from
manifold (7).

<_
& \J
N
===y

~
= L
T |c—om LEGEND:
(= (PP S L | 1. CAPSCREW
//-——‘—7 2. CLAMP
3. HEATER TUBE
T~/ 4. RUBBER HOSE
5. CLAMP (2)
6. VALVE
7. MANIFOLD

TA 074677
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COOLING SYSTEM.

4-50. HEATER CONTROL VALVE MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

B. INSTALLATION.

4. Valve (6).

5. Heater tube (3) and
rubber hose (4).

C. BLEEDING HEATER.

6. Cab/heater outlet hose.

7. Engine.

8. Cab/heater knob,
heater outlet hose.

9. Valve (6).

a. Coat threads with
liquid teflon.

b. Screw into adapter
manifold (7).

a. Connect to valve (6).
b. Tighten clamps (5),

NOTE

Before removing outlet hose, place clean
container under heater openings to catch
coolant.

Loosen clamp and dis-
connect hose (para 11-27).

Start up (see TM 9-2320-
273-10).

a. Pull knob (see TM 9-
2320-273-10).

b. When coolant flows from
heater, push knob back in.

c. Immediately connect hose
to heater. Tighten clamp.

d. Pull knob out again.

a. With engine running, check
for leaks.

If you removed clamp
(1), put it back on and
tighten capscrew (2).
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COOLING SYSTEM.

T™M 9-2320-273-20

4-50. HEATER CONTROL VALVE MAINTENANCE (Continued).

LOCATION/ITEM ACTION

REMARKS

LEGEND:

CAPSCREW
CLAMP
HEATER TUBE
RUBBER HOSE
CLAMP (2)
VALVE
MANIFOLD

NooswN =

TA 074678
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COOLING SYSTEM.

4-51. WATER PUMP BELT MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (5)
b. Installation. (5)
c. Adjustment. 1)

11 Minutes Total.

L INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
Belt Tension Gage.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
None.

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCE (TM)
None.

TROUBLESHOOTING REFERENCES
None.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION
4-44A. Fan Removed.
4-45A.

Fan Belts Removed.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-51. WATER PUMP BELT MAINTENANCE (Continued).

LOCATION/ITEM

ACTION REMARKS

A. REMOVAL.

1.

Idler pulley locknut
(2) and washer (3).

Idler belt adjusting
screw (1).

Idler belt (4).

-~

Loosen.

Loosen.

Take off. Fan belts and fan must
be removed first.

LEGEND:

ADJUSTING SCREW
LOCKNUT

WASHER

IDLER BELT
ACCESSORY DRIVE
WATER PUMP RELAY
IDLER PULLEY

NoORLON=

TA 074679
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T™M 9-2320-273-20

COOLING SYSTEM.

4-51. WATER PUMP BELT MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

B. INSTALLATION.

4. Idler belt (4). Put on over idler pulley Do not force belt on with

(7), water pump pulley (6), screwdriver.
and accessory drive (5).

|

IC. ADJUSTMENT.

5. Idler belt adjust- Adjust until belt tension
ing screw (1). is 90/100 on belt tension
gage.
6. Idler pulley locknut Tighten 50 Ib-ft (68 N-m)
2). with torque wrench.
N OTE

Follow-on maintenance action required:

Install and adjust fan belts; refer to
4-45B and C.

Install fan; refer to para 4-44B and C.
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TM 9-2320-273-20

COOLING SYSTEM

4-51. WATER PUMP BELT MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

LEGEND:

1.
2.
3.
4.
5.
6.
7.

ADJUSTING SCREW
LOCKNUT

WASHER

IDLER BELT
ACCESSORY DRIVE
WATER PUMP RELAY
IDLER PULLEY

TA 074680
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COOLING SYSTEM.

4-52. WATER MANIFOLD MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (25)
b. Inspection. (5)
c. Installaticm. (30)

60 Minutes Total.

INITIAL SETUP

APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)

O-Rings (4) (5330-00-506-4874).
Sealing Rings (6) (5330-00-143-8369).
Gasket (3011931) (15434).

Gasket (208132) (15434).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCE (TM)
TM9-2320-273-20P.

TROUBLESHOOTING REFERENCES
None.

EQUIPMENT CONDITION

PARAGRAPH CONDITION DESCRIPTION

4-42A. Coolant Drained below
Manifold Level.

4-46A. Fan Clutch Actuator
Removed.

5-73A. Water Temperature Switch
Wire Removed.

4-25A. Air Cleaner Assembly
Removed.

4-27A. Turbo Air Inlet Removed.

SPECIAL ENVIRONMENTAL CONDITIONS

Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS

Engine OFF.
Transmission in Neutral.
Park Brake Set.
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COOLING SYSTEM.

T™M 9-2320-273-20

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL.

1. Return hose (3) and
radiator hose (5).

LEGEND:

CAPSCREW

HEATER HOSE

RETURN HOSE
DEAERATION LINE
RADIATOR HOSE
THERMOSTAT HOUSING

oL n =

oo

. Loosen clamp.
. Disconnect hose.

AIR COMPRESSOR
LINE

HOSE

TRANSFER TUBE
FRONT MANIFOLD
WASHER (12)
CAPSCREW (12)
CAPSCREW (2)
WASHER (4)
CAPSCREW (2)
CONNECTOR
HOSE NIPPLE

18. WATER TRANSFER
CONNECTION

19. GASKET

20. CAPSCREW (2)

21. BRACKET

22. CAPSCREW

23. WATERINLET
CONNECTION

24. GASKET

25. CAPSCREW {4)

26. WASHER (4)

27. GASKET

SEALING RING (6}

O-RING (4)

COUPLING (2)

CENTER MANIFOLD

REAR MANIFOLD

ENGINE BLOCK

-7 //%.\\\
S, T
/
AN
: RH SIDE
D ENGINE
BLOCK
WATER
TA 074681
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COOLING SYSTEM.

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

A. REMOVAL (Continued).

2.

10.

Transfer tube (9).

Deaeration line (4) heater
hose (2), air compressor
line (7), and hose (8).

Four capscrews (25)
and washers (26).

Rear manifold (32),

two O-rings (29), coupling
(30), two sealing rings (28),
four capscrews (12),and
washers (11).

Cencer manifold (31),
coupling (30), two O-rings
(29), sealing rings (28),
four capscrews (12),and
washers (11).

Front manifold (10),
gasket (27), two sealing
(18), four capscrews (12),
and washers (11).

. Hose nipple (17) and

connector (16).

Two capscrews (13), two
capscrews (15), and four
washers (14).

Two capscrews (20) and
capscrews (22).

a. Remove capscrew (1).
b. Remove tube (9).

Remove from front mani-
fold (20).

Unscrew and remove
thermostat housing (6).

a. Unscrew and remove
capscrews and washers.

b. Remove rear manifold
and coupling.

c. Throw away sealing
rings and O-rings.

a. Unscrew and remove
capscrews and washers.

b. Remove center manifold
and coupling,

c. Throw away O-rings
and sealing rings.

a. Unscrew and remove
capscrews and washers.

b. Remove front manifold.

c. Throw away gasket and
sealing rings.

Unscrew and remove.

Unscrew and remove.

Unscrew and remove

water transfer connection
18), gasket (19), bracket
21), water inlet connection
(23), and gasket (24).

Examine O-rings and seal-
ing rings as you remove
them. Leaks may sometimes
be repaired by replacing
broken or damaged rings.

Examine O-rings and seal-
ing rings as you remove
them. Leaks may sometimes
be repaired by replacing
broken or damaged rings.

Examine sealing rings as
you remove them. Leaks
may sometimes be repaired
by replacing broken or
damaged rings.

Discard gasket (19)and (24).
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COOLING SYSTEM.

T™M 9-2320-273-20

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
LEGEND:
1. CAPSCREW 7. AIR COMPRESSOR 18. WATER TRANSFER
2. HEATER HOSE LINE CONNECTION
3. RETURN HOSE 8. HOSE 19. GASKET
4. DEAERATION LINE 9. TRANSFER TUBE 20. CAPSCREW (2)
5. RADIATOR HOSE 10. FRONT MANIFOLD 21. BRACKET
6. THERMOSTAT HOUSING 11. WASHER (12) 22. CAPSCREW
CAPSCREW (12) 23. WATER INLET
CAPSCREW (2) CONNECTION
WASHER (4) 24. GASKET
CAPSCREW (2) 25. CAPSCREW {4)
CONNECTOR 26. WASHER (4)
HOSE NIPPLE 27. GASKET
28. SEALING RING (6)
25. O-RING (4)
30. COUPLING (2)
31. CENTER MANIFOLD
32. REAR MANIFOLD
33. ENGINE BLOCK

N RH SIDE
-~

ENGINE
BLOCK

TA 074682
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COOLING SYSTEM.

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

B. INSPECTION.

11. Front manifold (10), center
manifold (31), rear manifold
(32), two couplings (30),
thermostat housing (6),
engine block (33), water
transfer connection (18), and
water inlet connection (23).

C. INSTALLATION.

12. Hose nipple (17) and
connector (16).

13. New gasket (19) and water
transfer connection (18).

14. New gasket (24), water
inlet connection (23), and
bracket (21).

a. Inspect mating surfaces
for:
1. Burrs.
2. Cracks.
3. Distortion.
b. Inspect manifolds and
couplings for:
1. Cracks.
2. Leaks.
3. Discoloration.

Screw into water transfer
connection (18).

Install to water pump with
two capscrews (13), two
capscrews (15), and four
washers (14).

Mount to water transfer
connection (18) as shown
and to side of engine with
two capscrews (20) and
one capscrew (22).

Replace as necessary.
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COOLING SYSTEM.

4-52. WATER MAN | FOLD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS
LEGEND
1 CAPSCREW 7. AIR COMPRESSOR 18. WATER TRANSFER
2. HEATER HOSE LINE CONNECTION
3. RETURN HOSE 8. HOSE 19. GASKET
4. DEAERATION LINE 9. TRANSFER TUBE 20. CAPSCREW (2)
5. RADIATOR HOSE 10. FRONT MANIFOLD 21. BRACKET
6. THERMOSTAT HOUSING 11. WASHER {12) 22. CAPSCREW
12. CAPSCREW (12) 23. WATER INLET
13. CAPSCREW (2) CONNECTION
14. WASHER (4) 24. GASKET
15. CAPSCREW (2) 25. CAPSCREW (4)
3\ 16. CONNECTOR 26. WASHER (4)
~ a4 4 LiMNer RIIDD O
. HOSE NiPPLE 27. GASKET
28. SEALING RING (6)
25. O-RING (4)

30. COUPLING (2)
31. CENTER MANIFOLD
32. REAR MANIFQLD

33. ENGINE BLOCK

20

\‘ﬁ/jii/ﬁi\g\/l N ?/18 ;::Qz;m
TN M@m M’

RH SIDE
ENGINE
BLOCK

TA 074683
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COOLING SYSTEM.

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

. C. INSTALLATION (Continued).

15. Front manifold (10), and
two new sealing rings (28).

16. Four capscrews (12)
and washers (11).

17. Coupling (30), two new O-
rings (29), center manifold
(31) and two new sealing
rings (28).

18. Four capscrews (12) and
washers (11).

19. Rear manifold (32), two new
O-rings (29), coupling (30),
and two new sealing rings (28)

20. Four capscrews (12) and
washers (11).

21. Twelve capscrews (12).
22. New gasket (27) and thermo-
stat housing (6).

23. Four capscrews (25) and
washers (26).

24. Deaeration line (4) and
heater hose (2).

25. Air compressor line (7).

26. Return hose (3), radiator
hose (5) and hose (8).

27. Transfer tube (9).

Place in position on engine
block (33).

Screw on finger tight.
Place in position against

front manifold (10) and
engine block (33).

Screw on finger tight.

Place in position on
engine block (33) against
center manifold (31).
Screw on finger tight.
Tighten to 35 Ib-ft (47

N-m) with torque wrench.

Set in place.

Install and tighten.

Screw into front manifold
(10).

Install and tighten.

Attach to front manifold
(10) and tighten clamps.

Install to front manifold
(10) with capscrew (1).

Alternate to tighten down
evenly.
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COOLING SYSTEM.

4-52. WATER MANIFOLD MAINTENANCE (Continued).

LOCATION/ITEM ACTION REMARKS

L

ooEwN =

NOTE

Follow on maintenance required:
Install water temperature switch wire; refer

tol paragraph 5-73B.
Install fan clutch actuator; refdr to parad
graph[4-46C.

Install air cleaner and turbocharger air intake;
refer to[paragraph 4-259D & 4-27C.

Refill cooling system and check for leaks;

refer to[paragraph 4-42C & D.
EGEND:
CAPSCREW 7. AIR COMPRESSOR 18. WATER TRANSFER
HEATER HOSE LINE CONNECTION
RETURN HOSE 8. HOSE 19. GASKET
DEAERATION LINE 9. TRANSFER TUBE 20. CAPSCREW (2)
RADIATOR HOSE 10. FRONT MANIFOLD 21. BRACKET
THERMOSTAT HOUSING 11. WASHER (12) 22. CAPSCREW
12, CAPSCREW (12) 23. WATER INLET
3 4 13. CAPSCREW (2) CONNECTION
\\\[} 14. WASHER (4) 24, GASKET
CAPSCREW (2) 25. CAPSCREW (4)

CONNECTOR 26. WASHER (4)
HOSE NIPPLE 27. GASKET
28. SEALING RING (6)
25. O-RING (4)
COUPLING (2)
CENTER MANIFOLD
REAR MANIFOLD
ENGINE BLOCK

N RH SIDE
~ ENGINE
BLOCK

WATER
PUMP

TA 075653
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COOLING SYSTEM.

4-53. WATER PUMP MAINTENANCE.

THIS TASK COVERS: (APPROXIMATE TIME REQUIRED FOLLOWS TASK DESCRIPTION.)

a. Removal. (15)
b. Installation. (15)

30 Minutes Total.

L INITIAL SETUP
APPLICABLE CONFIGURATIONS
All.

TEST EQUIPMENT
None.

SPECIAL TOOLS
None.

MATERIALS/PARTS (P/N)
Gasket, Water Pump to

Engine Block (5330-01-066-5350).
Gasket, Water Pump to

Heater Manifold, 208132 (15434).

PERSONNEL REQUIRED
One (MOS-63B20).

REFERENCES (TM)
None.

TROUBLESHOOTING REFERENCES

EQUIPMENT CONDITION

Table 4-1.

PARAGRAPH CONDITION DESCRIPTION

4-44A. Fan Removed.

4-45A. Fan Clutch and Belts
Removed.

4-51A. Water Pump Belts Removed.

4-42A. Coolant Drained.

SPECIAL ENVIRONMENTAL CONDITIONS
Vehicle Parked on Level Ground.

GENERAL SAFETY INSTRUCTIONS
Engine OFF.

Transmission in Neutral.

Park Brake Set.
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TM9-2320-273-20

4-53. WATER PUMP MAINTENANCE (Continued).

LOCATION/ITEM

ACTION

REMARKS

e

——

/

/

T TR

1

Ny

N-AS
(O] AHF
NSO,

~—_—_-

2

e

%
_m—
I\

—

-

N
halR el

mLLONOOAWN =

4

- [
7 o)

CAPSCREW (2)

WASHER (2)

CAPSCREW & WASHER (4)
ADJUSTING SCREW

HEX NUT

LOCKWASHER
IDLERPULLEY

WATER PUMP

CAPSCREW & WASHER (2)
CAPSCREW & WASHER (4)
BYPASS TUBE

CLAMP

LOCKWASHER
CAPSCREW

TA 074684
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COOLING SYSTEM.

4-53. WATER PUMP MAINTENANCE (Continued).

2. Idler pulley (7).

3. Two capscrews (1) and
washers (2).

4. Four capscrews and
washers (3).

5. Two capscrews and
washers (9).
(13), and clamp (12).

7. Four capscrews and
washers (10).
