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WARNING

SERIOUS OR FATAL INJURY TO PERSONNEL MAY RESULT
IF THE FOLLOWING INSTRUCTIONS ARE NOT COMPLIED WITH.

Engine weighs 1600 pounds. Do not use a chain hoist and lifting sling of less than
two-ton capacity. Engine could fall and cause injury to personnel.

Make sure lifting sling is pulled tight before taking mounting hardware out of engine
mounting brackets in shipping container. Engine could slip off suspension frame and
fall, causing injury to personnel.

Smoking, sparks or open flame are not allowed within 50 feet of work area when drain-
ing fuel. Fire or explosion could occur, causing injury to personnel and damage to
equipment.

Pressure plate assembly is heavy. It must be held firmly up and against flywheel
when mounting screws are taken out. |If it is not held up, it will fall and cause in-
jury to personnel.

Clutch disk is heavy enough to cause injury if dropped. It is held in place by pres-
sure plate assembly. Do not let it fall out and drop when pressure plate assembly is
taken out or it may cause injury to personnel.

Flywheel housing is heavy. Be sure to hold it firmly up and against engine when
taking off or putting on mounting nuts. It could fall off mounting studs and cause
injury to personnel.

Crankshaft damper and pulley assembly is heavy. Dropping it will cause damage to
equipment and injury to personnel.

Intake manifold and exhaust manifold assembly is heavy. Hold it up when taking off
locknuts and washers or it may fall and cause injury to personnel.

Starter assembly weighs fifty pounds. Be careful o hold it up firmly when taking it
off mounting studs. Starter could fall and cause injury to personnel and damage to
equipment.
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REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve
the procedure, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms).or DA Form 2028-2 located in the back of this manual direct to:

Commander, US Army Tank-Automotive Command. ATTN: DRSTA-MB, Warren, Michigan
48090. A reply will be furnished to you.
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CHAPTER 1

GENERAL MAINTENANCE INFORMATION

1-1. SCOPE.

a. This manual gives instructions for direct support and general support mainte-
nance of multifuel engine models LD-465-1, LD-465-1C, LDT-465-1C, LDS-465-1,
LDS-465-1A, and LDS-465-2.

b. Engine models LD-465-1 and LDT-465-1C are used in the M44A2 series 2 1/2-
ton trucks. Engine models LDS-465-1 and LDS-465-1A are used in the M39A2 series
5-ton trucks. The LDS-465-2 and LD-465-1C engines are used in the M656, M757,
and M791 series 5-ton trucks.

c. This manual has procedures for disassembly, cleaning, inspection, repair,
test, adjustment, and overhaul as authorized by the maintenance allocation chart.

d. Refer to TM 9-2815-210-34P for a listing of repair parts and special tools for
the maintenance of multifuel engines covered in this manual.

e. to 1-11 show the multifuel engines covered in this manual.

1-2. GENERAL MAINTENANCE. General maintenance tasks relating to inspection,
care and maintenance of antifriction bearings are given in TM 9-214. Welding pro-
cedures that apply to this type of equipment are given in TM 9-237. For lubrica-
tion, refer to LO 9-2320-209-12/1 and LO 9-2320-211-12.

1-3. CLEANING. Refer to TM 9-247 for general cleaning materials for this type of
equipment. Special cleaning procedures are given in chapter 4.

1-4. PAINTING. For painting instructions for field use of the equipment covered in
this manual, refer to TM 43-0139.
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TA 120878
TA 120877
Figure 1-1. Model LDS-465-1 engine Figure 1-2. Model LDS-465-1 engine
assembly, left front view assembly, right rear view

TA 120879 TA 120880
Figure 1-3. Model LDS-465-1A engine Figure 1-4. Model LDS-465-1A engine
assembly, right front view assembly, left rear view
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TA 120882
TA 120881
Figure 1-5. Model LD-465-1 engine Figure 1-6. Models LD-465-1 engine
assembly, left front view assembly, right rear view

TA 120883 TA 120884

Figure 1-8. Models LD-465-1C and
Figure 1-7. Model LD-465-1C engine LDT-465-1C engine assemblies,
assembly, right rear view left front view
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TA 120885 TA 120886
Figure 1-9. Model LDT-465-1C engine Figure 1-10. Model LDS-465-2 engine
assembly, right rear view assembly, right front view

TA 120887

Figure 1-11. Model LDS-465-2 engine assembly, left rear view
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1-5. TORQUE VALUES. Critical torque values for a particular component are given
in the maintenance procedures. When torque values are not given, bolts, screws and
nuts are to be tightened as given in [table 1-1|

1-6. SPECIAL TOOLS AND EQUIPMENT. Special tools and equipment are provided
to make it easier to do particular maintenance tasks and to keep the equipment in

good repair.[_Table 1-? lists the special tools and equipment and gives reference
to the maintenance paragraph where they are used and what they are used for.

1-7. SAFETY INSPECTION AND TESTING OF LIFTING DEVICES. Refer to
TB 43-0142 for safety inspection and testing of lifting devices used in this manual.

1-8. FORMS AND RECORDS. Maintenance forms, records, and reports which are to
be used by maintenance personnel at all levels are listed in and prescribed by
TM 38-750.

1-9. 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, contains 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 prepared on the engines covered in this manual. Many
of these articles result from comments, suggestions, and improvement recommenda-
tions that you submitted to the EIR program. The TB 43-0001-39 series contains
information on equipment improvements, minor alterations, proposed Modification Work
Orders (MWO'’s), warranties (if applicable), actions taken on some of your DA Form
2028's (Recommended 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 Re-
port and Maintenance Summary (EIR MS) for TACOM Equipment (TM 43-0143).

Refer to both of these publications (TB 43-0001-39 series and TM 43-0143) periodical-
ly, especially the TB 43-0001-39 series, for the most current and authoritative infor-
mation 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 Appendix A, Refer-
ences, of this manual.

1-10. REPORTING IMPROVEMENT RECOMMENDATIONS. If your equipment needs
improvement, let us know. Send us an EIR. You, the user, are the only one who
can tell us what you don’'t like about your equipment. Let us know why you don't
like the design. Tell us why a procedure is hard to perform. Put it on an SF 368

(Quality Deficiency Report) . Mail it to us at: Commander, U.S. Army Tank-Auto-
motive Command, ATTN: DRSTA-MT. Warren, Michigan 48090. We'll send you a reply.

1-11. METRIC SYSTEM. The equipment /system described herein is nonmetric and
does not require metric common or special tools. Therefore, metric units are not
supplied. Tactical instructions, for sake of clarity, will also remain nonmetric.

1-12. DESTRUCTION TO PREVENT ENEMY USE. Follow procedures given in
TM 750-244-6 for destruction of Army material to prevent enemy use.

1-13. ADMINISTRATIVE STORAGE. Requirements for Administrative Storage are
covered in TM 740-90-1.
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Table 1-1.

Standard Torque Specifications

USAGE MUCH USED MUCH USED USED AT TIMES USED AT TIMES
To 1/2-69,000 To 3/4-120,000 To 5/8—- 140,000 150,000
(4850.7000] (8436.0000] {9842.0000]) 110545.0000]
CAPSCREWOIAMETERAND © '\ yon  To1 —115000  To3/4-133000
PS1 (KG/SQ CMI (4499.2000) (8084.5000! (9349.9000]
To1' -55,000
[3866.5000]

QUALITY OF MATERIAL COMMERCIAL

INDETERMINATE

COMMERCIAL

aceY
=1~

COMMERCIAL

SAE GRADE NUMBER 1o0r2 5 6or? 8
CAPSCREW HEAD MARKINGS
Manufacturer s marks may vdry | N\ 7
These are all SAE Grade 5 -— | — —, \—
{3 hine)
S — N
CAPSCREW BODY SIZE TORQUE TORQUE TORQUE TORQUE
(INCHES)~(THREAD! FT-LB [KG M) FT-LB [KG M} FT-LB {KG M] FT-L8 [KG M]
1/4-20 5 (0.6915] 8 {1,1064] 10 {1.3830] 12 11.6596)
-28 6 [0.8293] 10 {1.3830] 14 [1.9362]
5/16-18 11 [1,5213] 17 {2.3511] 19 {2.6277) 24 [3.3192]
~24 13 [1.7979] 19 [2.6277] 27 [3.7341]
3/8-16 18 [2,4894] 31 14,2873} 34 [4,7022] 44 {6.0852]
-24 20 [2.7660) 35 [4.8405| 49 [6.7767]
7/16-14 28 [3.8132] 49 [6,2767] 55 {7.6065) 70 [9.6810}
-20 30 [4,1490] 55 [7.6065]) 78 (10,7874}
1/2-13 39 (5.3937] 75 [10,3725] 85 [11,75565] 105 [14.5215)
-20 41 [5,6703] 85 [11,7555] 120 [16.5960]
9/16-12 51 17.0533] 110 [15.2130] 120 [18,5960] 155  [21,4385)
-18 55 [7.6065] 120 [16.5960] 170 [23.5110}
5/8-11 83 (11.4789]| 150 [20,7450) 167 [23,0961) 210 [29,0430)
-18 95 113.1385] 170 [23,5110) 240 [33,1920]
3/4-10 105 [14,5215] 270 [37.3410] 280 [38,7240] 375 [51.8625]
-16 115  [15,9045] 295 [40,7985}) 420 (58.0860]
7/8-9 160 (22,1280] 395 [54,6285] 440 {60.8520] 605 [83.6715]
-14 175 [24.2025] 435 [60,1605) 675 [93.3525]
1-8 235 [32.5005] 590 (81.5970) 660 (91.2780] 910 [125.8530]
-14 250 [34.5750]) 660 (91,2780] 990 [136.9170]

1. Always use the torque values hsted ahove when specific specifications are not available

Note: Do not use above values in place of those specified 1n the engine groups of this manual. special attention should be

observed in case of SAE Grade 6, 7 and 8 capscrews.

2. The above 1s based on use of clean and dry threads

w

4. Reduce torque by 20% if new plated capscrews are used.

Caution: Capscrews thresded into ai may require reductio

1-6
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Table 1-2. Special Tools and Equipment
Part National Reference
Item No. Stock No. Paragraph Use

BRUSH, ST 876 7920-00-168-3244 4-6 Used to clean oil

CLEANING passages in crankcase.

COMPRESSOR C10899159 | 5120-00-870-6917 5-9 Used to compress

PISTON RING piston rings.

PLUG 10899178 5120-00-870-6914 3-43 Used with puller
5120-00-338-6721 to
take off damper and
pulley assembly on
all engines except
LDS-465-2.

PULLER KIT 8708724 5120-00-338-6721 3-43 Used with plug
5120-00-870-6914 to
take off damper and
pulley assembly on
all engines except
LDS-465-2.

3-46 Used to take off
camshaft and
crankshaft gear.

PULLER , 11642009 5120-00-134-7463 3-43 Used to take off

MECHANICAL.: damper and pulley

(Crankshaft assembly on engine

Damper and LDS-465-2.

Pulley)

REAMER, HAND 12254220 5110-01-050-2240 4-19 Used to ream intake
and exhaust valve
guides.

TOOL, 11642006 5120-00-134-7480 4-19 Used to put exhaust

REPLACING: valve seats into

(Valve Seat) cylinder head.

TOOL, 11642007 5120-00-134-7473 4-19 Used to put intake

REPLACING: valve seats into

(Valve Seat) cylinder head.

WRENCH, BOX: D - 5120-00-930-6346 5-11 Used with torque

(Cylinder Head 10951485 wrench to tighten

Nuts) cylinder head nuts.

WRENCH, D- 5120-00-070-7809 3-12 Used to adjust

PULLEY 10935288 air compressor

ADJUSTING: pulley.

(Air Compressor
Pulley)

1-7
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1-14. CALIBRATION. The fuel injection pump assembly must be calibrated, on a
fuel injection pump test stand, before it is put on the engine. Refer to
TM 9-2910-226-34&P for fuel injection pump calibration.

1-15. DESCRIPTION.

a. Type. AIll models of the engine, shown ir_figures I-1 through 1-11, are four
stroke cycle, in line, 6-cylinder, overhead valve, liquid-cooled, compression-ignition
engines. The LD models are naturally aspirated, and the LDS and LDT models are
turbocharged.

b. Fuel Requirements. The engines will operate satisfactorily on all fuels, as
given in[paragraph 1-19] No changes or adjustments to the engines are needed when
changing grades of fuel.

c. Model Differences. To tell the difference between models, paragraphs and
illustrations will be titled to show their application to a particular model.

1-16. LOCATION OF ENGINE COMPONENTS. In this manual, the following terms
will be used to identify and locate engine parts and assemblies.

a. Engine Ends. The ends of the engine will be called the “fan end” or “front”
and the "flywheel end" or "rear."

b. Engine Sides. Looking from the rear end of the engine toward the front, the
side to the right is called the “right side.” The side to the left is called the “left”
side.”

c. Cylinder Numbering. The cylinders are referred to as No. 1 through No. 6,
starting from the front of the engine.

d. Main Bearing Numbering. The main bearings are numbered 1 through 7, start-
ing from the front of the engine.

e. Connecting Rod Numbering. The connecting rods are numbered from the
front, 1 through 6, and are identified by match numbers stamped on the connecting
rod and connecting rod cap bosses.

f. Crankshaft and Camshaft Rotation. The crankshaft turns to the right and
camshaft turns to the left, looking from the front of the engine.

~ Fuel Filters. The fuel filters, located at the left rear and rear of the engine,
have a replaceable element.

h. Oil Filters. The two oil filters are located on the left side of the engine and
are the same and can be changed with each other.

i. Cylinder Heads. The front and rear cylinder heads can be changed with each
other. The cylinder heads will be referred to as front cylinder head and rear
cylinder head.

j. Water Outlet Manifolds. The two cylinder head water outlet manifolds are the
same and can be changed with each other. The manifolds will be referred to as the
front cylinder head water outlet manifold and the rear cylinder head water outlet
manifold.

1-8



k. Rocker Arms,

Shafts,

and Supports.
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The assembled rocker arms,

shafts, and

supports can be changed with each other except for the Model LDS-465-2 intake

rocker arms which have an oil squirt hole.
may be used when replacing

arms will
arms.

1-17. DIFFERENCES BETWEEN MODELS .

be referred

differences between engine models.

The Model
intake rocker arms on other LDS models.
to as the front set of rocker arms and the rear set of rocker

LDS-465-2 intake rocker arm
The rocker

Table 1-3| gives a listing of the major

Table 1-3. Differences Between Models
Engine models | LDS-465-2 LDS-465-1A | LD-465-1 LD-465-1C LDT-465-1C LDS-465-1
Brake HP 195 at 175 at 126 at 130 at 130 at 175 at
rating 2800 rpm 2600 rpm 2600 rpm 2600 rpm 2600 rpm 2600 rpm
Hydraulic Yes Yes No No No Yes
pump
Hydraulic
pump oil Yes No No No No No
reservoir
Turbocharger | Yes Yes No No Yes Yes
Clutch No Yes Yes Yes Yes Yes
Starter Right Left Right Right Right Left
location side side side side side side
Generator Internally DC 25 DC 25 Internally Internally DC 25
type rectified amperes amperes rectified rectified amperes
to DC 30- to DC 60 to 60 DC
80 amperes amperes amperes
Generator Straight Straight Straight Curved Curved Straight
strap
Accessory 6 belt 3 belt 3 belt 3 belt 3 belt 3 belt
drive with with with with with with
idler adjusting adjusting adjusting adjusting adjusting
arm strap strap strap strap strap
Pressurization | Yes No No No No No
system and
breather
valve
Fuel shutoff Electric Mechan- Mechan- Mechan- Mechan- Mechan-
type solenoid ical ical ical ical ical
Fuel filters 2 separate | 1 dual 1 dual 1 dual 1 dual 1 single
on engine filters filter filter filter filter filter
Flywheel Deep Medium Shallow Shallow Shallow Medium
drive face ring ring ring ring ring ring
wit bout with 12 with or with 12 with 12 with 12
drain drain without 12 drain drain drain
holes holes drain holes| holes holes holes
Transmission No No Yes Yes Yes No
adapter
Piston With oil With oil Without Wit bout Without Wit h oil
design cooling cooling oil oil oil cooling
channel channel cooling cooling cooling channel
channel channel channel
Oil pan deep Rear Rear Front Front Front Rear
sump loca-
tion
Oil level Right Right Right Right Right Right
gage rear rear front front front rear
location

1-9
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Table 1-3. Differences Between Models - Cont
Engine models | LDS-465-2 LDS-465-1A LD-465-1 LD-465-1C LDT-465-1C LDS-465-1
Fuel injector One One Two Two Two Two
nozzles hole hole holes holes holes hales
Fuel injection | 22°btc 20°btc 25°btc 25°bte 20°btc 20°btc
pump timing
static
Flame heater Integral Integral Integral Integral Integral Separate
and elbow with with with with with housing
elbow elbow elbow elbow elbow
Flame heater Clamped Clamped Clamped Clamped Clamped Bracket
fuel pump to bracket| to water to water to bracket to bracket mounted on
mounting on intake outlet outlet on intake on intake oil pan
manifold manifold manifold manifold manifold rail
Flame No No No No No Yes
heater
solenoid
valves
Flow control With With With With With Without
nozzle and check check check check check check
valve valve valve valve valve valve valve
assembly
Flame heater Throwaway | Throwaway Throw- Throwaway Throwaway Replaceable
fuel filter away
Flame heater Clamped Clamped Clamped Clamped Clamped Clamped
ignition to to water to water to to to intake
unit bracket outlet outlet bracket bracket manifold
location on intake manifold manifold on intake on intake elbow
manifold manifold manifold
Air com- To rear To front To side To side To aide To front
pressor
discharge
outlet
1-18. TABULATED DATA.

a. General.

having to do with the general
tabulated data covering the engine accessories is given
Refer to appendix A for a listing of these manuals.

manuals.

Refer to the organizational maintenance manual for the tabulated data

information and performance of the engine. The
in the component technical

b. Engine ldentification. The engine identification plate is at the right front top

of the crankcase below the exhaust manifold.

The identification plate, on all models,

identifies the engine as multifuel and gives the manufacturer’'s name, model number,
On some models the
tion plate has extra information such as valve lash, static injection advance, and

part number,

fuel

1-10

serial

and oil specifications.
built to conform to US Environmental
information having to do with engine exhaust emission controls.

number,

The engine identification plate on Model
Protection Agency regulations,

and contract number.

identifica-

LDT-465-1C,
contains extra
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c. Data Application.__Table 1}4 and the following data applies to models given
below or to all models if not identified.

Table 1-4. Data Application

Models LDS-465-2 LDS-465-1A | LDS-465-1 LD-465-1C LDT-465-1C LDS-465-1
Dimensions:

(inches)

Length 50.39 48.28 48.04 48.04 48.04 48.28
Width 29.85 32.88 29.68 29.68 30.18 35.36
Height 42.93 40.32 40.59 41.20 41.20 40.59
Weight:

(Ibs) 1633 1650 1614 1614 1650 1561
Speed:
C(jrlom)

overned:
full

load 2800-2850 2600-2650 2600-2650 2600-2650 2600-2650 2600-2650
Governed:

no load

(érax) 3050-3100 2850-2900 2850-2900 2850-2900 2850-2900 2850-2900
Idle

(rein) 650-700 650-700 650-700 650-700 Refer to 650-770
%&agkmg, note

24V

(min) 200 200 200 200 200 200
Horsepower,
all fuels:

rpm 2800 2600 2600 2600 2600 2600
Gross horse-
power:

(min) 195 hp 175 hp 126 hp 126 hp 130 hp 175 hp
Torque, all
fuels:

rpm 2000 2000 1400 1400 1500 2000
Gross torque:

(min) 425 pound- | 425 pound- 300 pound- | 300 pound- 305 pound- 425 pound-

feet feet feet feet feet feet

NOTE: Refer to injection pump identification plate for correct idle speed setting.

Cylinders:
Number . .. 6
Arrangement . ... . In-line
Numbering (from front) ........... ... .. . . . . . . . . . .. . ... 1,2,3,4,5,6
Firing order ... ... . . 1,5,3,6,2,4
Bore . . 4.56 in.
Displacement . . .. . .. .. . . . . . . . 478 cu in.
Induction System:
Models LDS-465-2, LDS-465-1,
LDS-465-1A, LDT-465-1C ... .. .. . . . . e Turbocharged
Models LD-465-1, LD-465-1C .. ........ ... . ... . Naturally aspirated
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Air flow (at rated power and speed):

Model LDS-465-2 ....................
Models LDS-465-1, LDS-465-1A........
LD-465-1C ........
Model LDT-465-1C ....................

Models LD-465-1,
Pistons:
Stroke
Compression ratio
Cooling:

TYPe o e

Engine operating temperature:
Models LDS-465-1, LDS-465-1A,

LDS-465-2 . ... . ... ... oo

Models LD-465-1, LD-465-1C,
LDT-465-1C

Water pump type . ...... . .

Water pump output at rated engine speed:

Model LDS-465-2 . .cooe v 0 0L e i e e e e e

Models LDS-465-1, LDS-465-1A,

LDT-465-1C fuel

NOTE

550 cfm
450 cfm
300 cfm
405 cfm

4.87 in.
22:1

Liquid cooled,
forced circulation,
pressure type,
thermostat, belt
driven water pump
and fan.

160°F. to 180°F. at
60°F. ambient

180°F. to 200°F. at
60°F. ambient
Centrifugal

180°F. at 2,800
rpm, 95 gpm

180°F. at 2,600
rpm, 85 gpm

injection

pumps had an idle speed setting of 650-700 rpm.

injection pump identification plate for correct

LDT-465-1C, LD-465-1, LD-465-1C .
Early production Model
Late Production LDT-465-1C
idle speed setting.

Drive C e e e Coe e

Fan ... ... .

Drive (from crankshaft):
Models LDS-465-1, LD-465-1C,
LDT-465-1C,

Model LDS-465-2 . ....... .

Crankshaft rotation (viewed from front) . . .

1-12

LDS-465-1A ............

injection pumps had
an idle speed setting of 800-850 rpm. Refer to

V-belts
6 blades

Clutch drive from
face of flywheel

Automatic trans-

mission from flex-
ible plates on
flywheel
Clockwise
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Fuel System:

TY P e . e e e .. Fuel injection, com-
pression ignition,
multifuel

Fuel:

Refer to|paragraph 1-19| for authorized fuels.

Fuel supply pressure at fuel injection

pump inlet at rated speed (rein). . ... .. ... .. ... ... ... .. 60 psi
Fuel Consumption at rated power and speed (all fuels, max):
Model LDS-465-2 . ... ... ... ... . ... . ..., e v e e v 90 Ib/hr
Models LDS-465-1, LDS-465-1A ... ................... ..... 80 Ib/hr
Models LD-465-1, LD-465-1C. .. ... ... ... ... .. ...... 61 Ib/hr
Model LDT-465-1C . . .. . . . . i .ew... 64 Ib/hr
Fuel injection pump automatic advance . . . . ... ... ... ... ... ...... 7.5° to 9.5°
Valve clearance (cold or hot engine):
Exhaust . ... . 0.025 in.
Intake . ... .. e 0.010 in.
Lubrication:
Oil specifications
+32° 10 +1A5°F . . MIL-L-2104
(OE/HDO-30)
-10° 10 H+40°%F . . MIL-L-2104
(OE/HDO-10)
-65° 10 0°F. . (OES)

Normal oil temperature (after oil cooler) at full load:
Models LDS-465-2, LDS-465-1,

LDS-465-1A . . . . e, 200°F. to 220°F. at
60°F. ambient
Models LD-465-1, LD-465-1C, LDT-465-1C . . . . . . . . . . . . . ... 190°F. to 210°F. at

60°F. ambient
Maximum oil temperature (oil pan sump):
Model LDS-465-2 . . . . . 265°F.
Models LDS-465-1, LD-465-1, LD-465-1C,

LDT-465-1C , LDS-465-1A . . oo v o o o .. 260°F.
Oil Pressure (crankcase main gallery):
Model LDS-465-2
Idle . . . e OE/HDO-30 at
200°F., 15 psi min
2,800 FTPM . .o OE/HDO-30 at

200°F., 40 psi min
Models LDS-465-1, LDS-465-1A, LD-465-1,
LD-465-1C , LDT-465-1C

Idle . OE/HDO-30 at
200°F., 10 psi min
2,600 TPM .. OE/HDO-30  at

200°F., 40 psi min
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Oil pump outlet at rated engine speed:
Model LDS-465-2 .. ... OE/HDO-30 at
180°F., 29 gpm
Models LDS-465-1, LD-465-1, LD-465-1C,
LDT-465-1C, LDS-465-1A ... . . i e OE/HDO-30 at
180°F., 22 gpm

Oil capacity:
Model LDS-465-2 (filters dry) ....... .. . . . . 20 qt
Model LDS-465-2 (filters full) ........ ... . ... .. . . . ... . . ... . .. ... 16 qt
Models LDS-465-1, LD-465-1, LD-465-1C,
LDT-465-1C, LDS-465-1A (filters dry) ...........couuuirinn..o.. 22 gt
Models LDS-465-1, LD-465-1, LD-465-1C,
LDT-465-1C, LDS-465-1A (filters full) . . . . . . . ... ... ... ... ... ... 18 qt
Oil system TypPe . ... Positive, full
pressure lubrica-
tion
Oil filters ... e Full flow (re-
placeable
elements)
Manifold heater (cold weather starting) :
T Y P ottt Flame type, spark
igniter
Spark Qigniter gap ... ..o 0.088 to 0.093 in.
FUel pUMD . Electric
FUel e Same as engine
Drive Ratios and Rotation (From Front)
Ratio to
Component Rotation Crankshaft
Cam shaft Counterclockwise 0.50:1
Starter Counterclockwise 11.5:1
Fuel Injection Pump Clockwise 1.00:1
Air Compressor Clockwise 0.86:1
Oil Pump Clockwise 1.22:1
Tachometer Drive Counterclockwise 0.50:1
Power Steering Pump Clockwise 1.37:1
Water Pump and Fan:
Model LDS-465-2 Clockwise 1.23:1
Models LDS-465-1,
LD-465-1, LD-465-1C,
LDT-465-1C,
LDS-465-1A Clockwise 1.35:1
Generator:
Model LDS-465-2 Clockwise 1.74:1
Models LDS-465-1,
LD-465-1, LD-465-1C,
LDT-465-1C,
LDS-465-1A Clockwise 2.00:1
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1-19. AUTHORIZED FUELS.

a. General. Multifuel engines will work right on all Primary and Alternate |
fuels. Alternate Il fuels may need the addition of diesel fuel for good operation.
No engine changes or adjustments are needed when changing grades of fuel.

b. Primary Fuels.

(1) Diesel Fuel VV-F-800, Grades DF-A, DF-1, and DF-2 (NATO Code
No. F-54) (Fuel Note 1).

(2) Turbine Fuel MIL-T-5624, Grade JP-5 (NATO Code No. F-44).
c. Alternate | Fuels.

(1) Diesel Fuel, MIL-F-16884, (NATO Code Nos. F-75 or F-76) (Fuel
Note 1).

(2) Distillate Fuel, MIL-F-24397, ND (NATO Code No. F-85) (Fuel
Note 1).

(3) Commercial Diesel Fuel (ASTM D975), I-D and 2-D (Fuel Note 1).
(4) Turbine Fuel, Aviation, Kerosene-Type (NATO Code No. 34).

(5) Turbine Fuel, MIL-T-38219, Grade JP-7.

(6) Commercial Aviation Turbine Fuel (ASTM D1655), Jet A and Jet A-1.
(7) Aviation Gasoline, MIL-G-5572, AVGAS 80/87 (NATO Code No. F-12).
(8) Commercial Aviation Gasoline (ASTM D910), Grade 80/87.

(9) Commercial Gasoline, Leaded, Low-Lead, or Unleaded, where Re-
search Octane Number (RON) is known to be 89 or below, or Anti-knock Index
(Fuel Note 2) is known to be 85 or below.

(10) Any mixture consisting only of Primary and/or Alternate | fuels.

d. Alternate Il Fuels. Alternate Il fuels may need the addition of diesel fuel
for satisfactory operation. Methods for determining if addition of diesel fuel is
necessary and the amount required are described in| paragraph 1-20

(1) Turbine Fuel MIL-T-5624, Grade JP-4 (NATO Code No. F-40).

(2) Turbine Fuel, Aviation, Naphtha-Type (ASTM D1655), Jet B.

(3) Gasoline, Unleaded/Low-Leaded, VV-G-001690, Special Grade (91/82).
(4) Combat Gasoline, MIL-G-3056, MOGAS (NATO Code No. F-46).

(5) Gasoline, Automotive (NATO Code No. F-50). (Note 1)

(6) Gasoline, VV-G-76, Regular and Premium Grades. (Note 2)

(7) Gasoline, Unleaded/Low-Leaded, VV-G-001690, Regular and Premium
Grades. (Note 2)

(8) Aviation Gasoline, MIL-G-5572, AVGAS 100/300 (NATO Code No.
F-18). (Note 1)

(9) Commercial Aviation Gasoline (ASTM D910), Grade 100/130. (Note 1)

NOTE 1 These fuels will require addition of diesel fuel.
NOTE 2 Premium grades of these fuels will require diesel fuel additions.
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where Research Octane Number (RON)

Index (Fuel Note 2) known to be above 86.

e.
cause early clogging of fuel filters and early fouling of fuel

(10) Commercial Gasoline (ASTM D439) , Leaded, Low-Lead, or Unleaded,

Emergency Fuels.

is known to be above 90 or Antiknock

injector nozzles.

Long operation on the following emergency fuels may

Some

emergency fuels may need the addition of diesel fuel for satisfactory performance.
(1) Burner Fuel

Oil,
FUEL NOTE 1

Diesel fuels and burner fuel

VV-F-815, Grades FO-1 and FO-2 (Fuel

oils should

not be used at temperatures below the

following limits;

except for VV-F-800,

Grades DF-1 and DF-2, which are
supplied to regional and seasonal

requirements.

1-D and No. 1
2-D and No. 2
NATO Code F-75

Grade

1. DF-1
2. DF-2
3. DF-A
4.

5.

6.

7. DF-M
8. ND
9.

Gasoline and Turbine

Fuels
fuel

to which Diesel
has been added.

FUEL NOTE 2

“Antiknock Index” is

Temperature

-10°F., or seasonal
limit in accordance with
VV-F-800.

+32°F., or seasonal
limit in accordance with
VV-F-800.

No limit

-10°F.

+32°F.

+15°F.

+35°F.

+40°F.

-25°F.

Motor Octane Number + Research
Octane Number and as of the date

of publication of this manual,

is the

“Octane Number” displayed on retail

gasoline pumps in CONUS.

1-20. ALTERNATE 11 FUEL CORRECTION PROCEDURES.

a. This procedure is used for telling

if the addition of diesel

fuel is needed

Note 1).

for good engine operation with unknown or low octane fuels (gasoline and turbine

fuel).
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b. Run the engine at low idle speed (5 minutes minimum for fuel mixing) until
water temperature reaches 120°F. Higher water temperatures are acceptable. How-
ever, the misfiring described below may go away as the engine reaches operating
temperature.

c. With engine at idle speed and transmission in neutral, attempt to accelerate to
rated engine speed. Rated engine speed is 2,600 rpm for all models except
LDS-465-2 (M656 Series Trucks), which is 2,800 rpm. Smooth, rapid acceleration to
rated speed without misfire shows that fuel is good as is. If this condition is not
met, addition of diesel fuel is required (up to 30 percent diesel fuel may be
necessary).

NOTE

Misfire at higher than rated engine speed is good
while performing the above test.

d. Other reasons for the addition of diesel fuel that may happen during normal
operation are:

(1) Not being able to accelerate a warm ( 120°F. minimum water temperature)
engine under light loads.

(2) Popping in the exhaust system when accelerating after going down a
long down grade.

(3) Popping in the exhaust system when shifting transmission.
NOTE
Vehicles wit h two tank fuel systems:

If unknown, or low octane fuel is added to both
tanks, the secondary tank must have the same
amount of diesel fuel added to the primary tank
plus an additional 10 gallons of diesel fuel.

1-17/(1-18 blank)
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CHAPTER 2

PRELIMINARY PROCEDURES FOR ENGINE MAINTENANCE

Section |I. SCOPE

2-1. EQUIPMENT ITEMS COVERED. This chapter gives instructions to take out the
engine from the shipping and storage container and get it ready for maintenance.

2-2. EQUIPMENT ITEMS NOT COVERED. All equipment items are covered in this
chapter.

Section Il. PREPARATION OF ENGINE FOR REPAIR

NOTE

This procedure is the same for all en-
gine models except where noted.

TOOLS: No special tools required
SUPPLIES: 5 1/2-gallon container

PERSONNEL: Two
EQUIPMENT CONDITION: Engine in shipping and storage container.

2-1



T™™M 9-2815-210-34-2-1

2-3. REMOVAL OF ENGINE FROM SHIPPING AND STORAGE CONTAINER.
NOTE

This task is the same for all engines.
Engine LDS-465-1A is shown.

FRAME 1
1. Unscrew and take out pneumatic tank valve cap (1).
2. If valve cap (1) has slot, use slotted end of valve cap to unscrew and take

out valve core (2) to vent shipping and storage container (3). If valve cap
does not have slot, use valve stem repair tool to unscrew and take out valve
core to vent shipping and storage cent airier.

3. Using slotted end of valve cap (1) or valve stem repair tool, screw valve
core (2) back into pneumatic tank valve (4) and tighten. Screw valve cap
back on finger tight.

GO TO FRAME 2

TA 087714
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FRAME 2

1. Takeout 38 screws (l), nuts (2), and lockwashers (3).

Soldier A 2. Hook Ilifting sling (4) to four shipping container lifting brackets
(5), and hook chain hoist (6) to lifting sling as shown.

Soldier B 3. Work chain hoist to lift shipping container upper section (7) from
shipping container lower section (8).

4. Work chain hoist to set shipping container upper section (7) aside.
CAUTION

Be careful not to damage rubber seal (9). It will be
used again when engine is put back in shipping con-
tainer after engine overhaul.

GO TO FRAME 3

TA 087715
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FRAME 3

WARNING

Engine weight is 1600 pounds. Do not use a chain hoist
and lifting sling of less than two-ton capacity. Engine
could fall and cause injury to personnel.

1. Take box (1) holding clutch parts off rear lifting bracket (2).

Soldier A 2. Hook chain hoist (3) and lifting sling (4) to front and rear
lifting brackets (5 and 2) as shown.

Soldier B 3, Work chain hoist so lifting sling chain (4) is pulled tight, but
do not lift engine and shipping container (6) off ground.

GO TO FRAME 4

TA 087716
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FRAME 4

WARNING

Make sure lifting sling (1) is pulled tight before taking
mounting hard ware out of engine mounting brackets in

shipping container (2). Engine could slip off suspen-
sion frame (3) and fall, causing injury to personnel.

Soldier A 1. Take out two nuts, lockwashers, and screws (4).

2. Take out two nuts, lockwashers, and screws (5).

GO TO FRAME 5

TA 087717
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|L FRAME 5

Soldier A 1. Takeout four screws, lockwashers, and nuts (1).

2. Guide engine (2) out of shipping container (3) so it does not turn
on chain hoist while soldier B works chain hoist to lift out engine.

Soldier B 3. Work chain hoist (4) to lift engine (2) out of shipping
container (3).

GO TO FRAME 6

TA 087718
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FRAME 6

Soldier A 1. Hold engine (1) so it does not turn on sling (2) while soldier B
takes off fan end brackets (3).

Soldier B 2. Take out four screws, lockwashers, and nuts (4) and take off
two fan end brackets (3). Pack fan end brackets (3) and screws,
lockwashers, and nuts (4) in shipping container so they are not
lost.

GO TO FRAME 7

TA 087719
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FRAME 7

Soldier A 1. Hold engine (1) so it does not turn on sling (2) when soldier B
takes off flywheel endplate (3).

NOTE

Engine LDS-465-2 has six screws and lockwashers (4).
Engines LDS-465-1 and LDS-465-2A have seven screws
and lockwashers (4). Engines LD-465-1, LD-465-1C,
and LDT-465-1C have eight screws and lockwashers (4).

Soldier B 2. Take out screws and lockwashers (4) and take off flywheel
endplate (3). Pack flywheel endplate and screws and lockwashers

in shipping cent airier so they are not lost.

END OF TASK

TA 087720
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2-4. DRAINING OF ENGINE COOLANT, OIL, AND FUEL.
NOTE

Engine should be drained while it is hanging
from lifting sling, before mounting on main-
tenance stand.

a. Draining Engine Coolant.

e
FRAME 1

NOTE

Engine may have already been drained before packing
in shipping and storage container.

1. Place container below coolant drain cock (1). Open drain cock and let coolant
drain out. Close drain cock when coolant stops draining.

2.  Put coolant in approved disposal area.

END OF TASK

TA 086445
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b. Draining Engine Oil.

FRAME 1

NOTE

Engine holds up to 22 quarts (5 1/2 gallons) of oil.
Deep oil sump (3) and shallow oil sump (4) are in
opposite positions on some engines. Either oil sump can
be drained first.

1. Put container under drain plug (1). Take out drain plug and drain oil into
cent airier. Put drain plug back after oil stops draining.

2. Put container under drain plug (2). Take out drain plug and drain oil into
container. Put drain plug back after oil stops draining.

3. Empty container in approved disposal area.
END OF TASK

TA 086447
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WARNING

Smoking, sparks or open flames are not allowed
within 50 feet of work area during this task.
Fire or explosion could occur, causing injury
to personnel and damage to equipment.

c. Draining Fuel.

(1) Engines LD-465-1, LD-465-1C, LDT-465-1C, and LDS-465-1A.

FRAME 1

NOTE

Fuel filters shown are for engine LDS-465-1A. Proce-
dure is the same for engines LD-465-1, LD-465-1C,
and LDT-465-1C.

1. Turn fuel filter vent valve (1) to the left.

2. Place container under two fuel drain cocks (2). Open two drain cocks and
drain fuel into container. Close drain cocks and vent valve (1) when fuel
Stops draining out.

3. Empty container in approved disposal area.

END OF TASK
A [ = e
— 1
e
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(2) Engine LDS-465-1.

FRAME 1

Turn fuel filter vent valve (1) to the left.

2. Put container under fuel drain cock (2).

Open drain cock and drain fuel
into container.

Close drain and vent valve (1) when fuel stops draining.
Empty container in approved disposal
END OF TASK

3. area.

TA 086449
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(3) Engine LDS-465-2.

FRAME 1

1. Turn fuel vent valve (1) on final fuel filter (2) to the left.

2. Place container under end of drain hose (3). Open drain cock (4) and drain
fuel into container. Close drain cock when fuel stops draining.

3.  Turn fuel vent valve (4) on secondary fuel filter (5) to the left.

4. Place container under fuel drain cock (6). Open drain cock and drain fuel
into container. Close drain cock and vent valve (1) when fuel stops draining.

5. Empty container in approved disposal area.

END OF TASK

TA 086450
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2-5. MOUNTING ENGINE ON TRANSPORT STAND.

FRAME 1

1. Loosen four screws (1). Slide four engine supports (2) out away from center
of engine stand (3).

2. Position engine stand (3) so engine (4) rests between four engine stand
supports (2).

GO TO FRAME 2

TA 117784
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FRAME 2

1. Slide four engine supports (1) in place.

Soldier A 2. As engine (2) is lowered onto stand (3), guide engine so four
engine supports (1) will set on oil pan lip (4) as shown.

Soldier B 3. Lower hoist slowly until oil pan lip (4) just touches four engine
supports (1).

Soldier A 4. Tighten four capscrews (5).
Soldier B 5. Lower hoist and take off lifting sling.
END OF TASK
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CHAPTER 3

ENGINE DISASSEMBLY

Section |I. SCOPE

3-1. EQUIPMENT ITEMS COVERED . This chapter gives instructions for taking apart
the engine assembly.

3-2. EQUIPMENT ITEMS NOT COVERED. All equipment items are covered in this
chapter.

Section Il. REMOVAL OF ENGINE ACCESSORIES

NOTE

This procedure is the same for all engines
except where noted.

TOOLS: Air compressor pulley adjusting wrench, pn 10935288

SUPPLIES: Tags
Container
Cap and plug set
Cloth-backed adhesive tape, MIL-T-43566
Hexhead machine screw, 3/8 x 1 1/2-inches
Capscrew, 3/8 x 3/4 inch (2)

PERSONNEL: Two
EQUIPMENT CONDITION: Engine mounted on transport stand.
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3-3. STARTER ASSEMBLY.
a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

Soldier A

Soldiers
A and B

Soldier A

1. Take off three nuts (1) and lockwashers (2).

WARNING

Starter assembly (3) weighs fifty pounds. Be careful

to hold it up firmly when taking it off mounting studs.

Starter could fall and cause injury to personnel and
damage to equipment.

2. Hold starter (3) up and pull it straight out from engine until

starter drive gear is free.

3. Take off starter adapter (4) and adapter gasket (5). Throw
away starter adapter gasket. Take off and throw away starter

gasket (6).

END OF TASK

TA Q087578
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b. Engines LDS-465-1, LDS-465-1A, and LDS-465-2.

FRAME 1

Soldier A 1. Take off three nuts (1) and lockwashers (2).

WARNING

Starter (3) weighs fifty pounds. Be careful to hold it
up firmly when taking it off mounting studs. Starter
could fall and cause injury to personnel and damage to
equipment.

Soldiers 2. Hold starter (3) up and pull it straight out from engine until
A and B starter drive gear is free.

Soldier A° 3. Take off and throw away starter gasket (4).
END OF TASK

TA 087579
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3-4. GENERATOR ASSEMBLY.
a. Engines LD-465-1C and LDT-465-1C.

FRAME 1

1. Take screw, lockwasher, and stepped washer (1) out of adjustment bracket

(2).
2. Swing adjustment bracket (2) up and away from generator (3).

CAUTION
Hold up generator (3) when drive belts (4) are taken

off so that it does not swing down and hit mounting
bracket. Mounting bracket could be damaged.

3. Push generator (3) toward engine and take two drive belts (4) off pulley (5).
Tag drive belts.

GO TO FRAME 2

TA 087581
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FRAME 2

NOTE
Some engines do not have two cotter pins (1).
1. Take two cotter pins (1) out of two bolts (2) and throw cotter pins away.
2. Take off two nuts and washers (3).

NOTE

Some engines have one or more shims (4) between
generator (5) and mounting bracket (6).

3. If generator (5) has shims (4), put container under mounting bracket (6) to
catch shims so they are not lost.

4. Hold generator (5) up and pull out two bolts (2). Leave flat washers (7) on
bolts. Lift out generator.

5. Tag shims (4).
END OF TASK

TA 087582
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b. Engines LD-465-1, LDS-465-1, and LDS-465-1A.

FRAME 1

1. Take out screw (1), lockwasher (2), and stepped washer (3).
2. Pull bracket (4) up and away from generator (5).
NOTE
Some engines do not have ground strap (6).
3. Take out fillister-head screw and washer (7) and take off ground strap (6).
NOTE
Some engines do not have two cotter pins (8).
4. Pull out and throw away two cotter pins (8).
Loosen but do not take out two screws (9).
CAUTION

Hold up generator (5) when drive belts (10) are taken off
so that it does not swing down and hit mounting bracket.
Mounting bracket could be damaged.

6. Push generator (5) toward engine. Take off and tag two generator drive

belts (10).
?D ;9 ONO
V) 777
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FRAME 2

1. Take off two nuts (1) and washers (2).
NOTE

Some engines have one or more shims (3) between
generator (4) and mounting bracket (5).

2. If generator (4) has shims (3), put container under mounting bracket (5) to
catch shims so they are not lost.

3. Hold generator (4) firmly and pull mounting screws (6) out of bracket (5).
Leave two washers (7) on screws (6). Lift out generator.

4. Tag shims (3).
END OF TASK

U4

TA 0B7586
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c. Engine LDS-465-2.

FRAME 7

1. Hold nut (1), unscrew nut (2), and takeoff air pressure hose (3).

lockwasher (5), serrated washer (6).

CAUTION

2. Take out screw (4),

Hold up generator (7) when drive belts (9) are taken
off so it does not swing down and hit side of engine.
Damage to generator housing could result.

3. Hold up generator (7). Loosen two locknuts (8) and swing generator
toward engine. Take off and tag three generator drive belts (9) from

generator pulley (10).
GO TO FRAME 2

,C'|
"\l/

TA 087587
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FRAME 2

Soldier A 1. Hold up generator (1) so it does not fall when two mounting screws
(2) are taken out.

Soldier B 2. Take out two locknuts (3), four washers (4), and two screws (2).

Soldiers 3. Lift out generator (1).
A and B

END OF TASK

TA 087588
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3-5. TURBOCHARGER ASSEMBLY.

a. Engine LDT-465-1C.
FRAME 1
1. Loosen two hose clamps (1) and slide them to center of oil drain hose (2).
2. Take out two screws and lockwashers (3). Take off oil drain tube (4) and
oil drain hose (2). Tag oil drain hose.
3. Take off and throw away turbocharger oil outlet gasket (5).
4. Unscrew and take out oil drain hose adapter (6).

GO TO FRAME 2

OO

TA 087591
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FRAME 2

GO TO FRAME 3

Unscrew ignition lead connector (1). Take off and tag ignition lead (2).

Unscrew two uppercuts (3). Take off and tag flame heater fuel inlet tube
(4) and flame heater fuel return tube (5).

Loosen hose clamp (6).
NOTE
Some engines do not have flame heater cover (7).

Take out four screws and starwashers (8) and take off flame heater cover (7).

Loosen two screws (9).

Take off four nuts and lockwashers (10), lift up bracket (11) and take off
flame heater intake manifold elbow (12).

TA 087589

3-11



TM 9-2815-210-34-2-1

FRAME 3

Take off and throw away flame heater intake manifold elbow gasket (I).

Loosen hose clamp (2) and take out crankcase breather tube (3).

NOTE

If engine has flame heater cover (4), this cover will be
used later to tell what type of flame heater is used on
this engine. It must be put back now for htis purpose.

Put back flame heater cover (4). Put back four screws and starwashers (5).
Unscrew two nuts (6) and take off oil inlet tube (7).

Take out two screws and lockwashers (8) and take off oil inlet tube adapter
(9). Take off and throw away adapter gasket (10).

GO TO FRAME 4

TA 087593
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FRAME 4
Soldier A 1. Hold up turbocharger (1) so it will not fall when soldier B takes
out nuts (2) and screws (3).
Soldier B 2. Take out four nuts and locknuts (2) and two screws (3).
Soldier A 3. Take out turbocharger (1). Take off and throw away turbocharger
gasket (4).
4. Plug or tape all openings in turbocharger (1).

GO TO FRAME 5

2N
/
&)
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=

TA 087594
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FRAME 5

1. Unscrew and takeout sparkplug (1). Take off and throw away spark plug
gasket (2).
CAUTION

Do not use open end wrench to take out fuel inlet
adapter (3) or fuel return adapter (4). Adapters
may be bent. Use only tubing wrench or box wrench.

2. Unscrew and take out fuel inlet adapter (3) and fuel return adapter (4).

3. Loosen locknut (5). Unscrew and take out nozzle and check valve assembly

(6).
i@gb/ O
=5 NG
.

END OF TASK

A

&

TA 087590
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b. Engine LDS-465-1.

FRAME 1

1. Loosen hose clamp (1).

2. Take out screw (2), washer (3), lockwasher (4), and nut (5).

3. Take out crankcase breather tube (6).

4. Bend back locktabs and take out six screws (7) and three lockplates (8).
5. Take out three screws and lockwashers (9).

6. Take off exhaust elbow with bracket and inner gasket (10). Throw away

gasket.
GO TO FRAME 2

TA 087595
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FRAME 2

1. Loosen lower hose clamp (1).

up on oil drain tube (4).

3. Take out two screws and lockwashers (5).

screws (8) are taken off.
Soldier B 5. Take off four locknuts (7) and two screws (8).
Soldier A 6. Take out turbocharger (6).
7. Take off and throw away two gaskets (9).
NOTE
Hose (10) should stay on engine.
8. Tighten hose clamp (1).
GO TO FRAME 3

2. Loosen two hose clamps (2) and slide oil drain hose (3) all the way

Soldier A 4. Hold up turbocharger (6) so it does not fall when locknuts (7) and

(19
O
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TA 087596
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FRAME 3

1. Unscrew nut (1) and take off oil inlet tube adapter (2).
2. Unscrew nut (3) and take out turbocharger oil inlet tube (4).
3. Unscrew and take out oil drain hose adapter (5).

GO TO FRAME 4

TA 087675
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FRAME 4

1. Take off and tag hose with clamps (1).
2. Take out two screws and lockwashers (2) and take off oil drain tube (3).
3. Take off gasket (4) and throw it away.
CAUTION
Plug or tape all air and oil openings on turbocharger

(5) to keep out dirt. Dirt can damage parts inside
turbocharger.

END OF TASK

TA 087597
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c. Engines LDS-465-1A and LDS-465-2.
NOTE
If working on engine LDS-465-2, go to frame 2.
Turbocharger may already have been taken off
engine LDS-465-1A when engine was taken out
of truck.
FRAME 1
1. Loosen hose clamp (1).
2. Take off nut (2), lockwasher (3), flat washer (4), and screw (5).
3. Take out breather tube (6) with clamp (7).

GO TO FRAME 2

\\/‘ \ \{‘ 2
‘\‘ ’
NOTE: PARTSWITHOUT CALLOUTS I
ARE SHOWN ONLY FOR
REFERENCE PURPOSES.
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FRAME 2

AP w0 DN

6.

Loosen two hose clamps (1). Slide clamps to center of oil drain hose (2).

Take out two screws and lockwashers (3).

If working on engine LDS-465-1A, take out bracket (4).

Pull out oil drain tube (5). Take off and throw away oil drain tube gasket (6).

Take off and tag oil drain hose (2).

Unscrew and take out oil drain hose adapter (7).

Loosen but do not take off hose clamp (8).

GO TO FRAME 3

Do not loosen hose clamp (9).

TA 087599
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FRAME 3

1. Unscrew nut (1).

2. Unscrew nut (2) and take out oil inlet tube (3).

CAUTION
Plug or tape over oil inlet tube opening on engine to
keep out dirt. Dirt can damage parts inside engine.

3. Take out two screws and lockwashers (4) and take off oil inlet
adapter (5). Take off oil inlet adapter gasket (6) and throw it
away.

Soldier A 4. Hold up turbocharger (7) so it does not fall when locknuts (8) and
screws (9) are taken off.

Soldier B 5. Take out four locknuts (8) and two screws (9).

Soldier A 6. Take out turbocharger (7). Take off and throw away turbocharger

gasket (10).
CAUTION

Plug or tape over all air and oil openings on turbo-
charger (7) to keep out dirt. Dirt can damage parts

inside turbocharger.

GO TO FRAME 4
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FRAME 4

NOTE
Not all engines have baffle plate (3).
1. Take out screws and lockwashers (1 and 2). Take off baffle plate (3).
2. Put back screws and lockwashers (2).

END OF TASK

- W) \

_ T
’@; Oy
- = ~ -
/ ) *
@ P M’/.
Aucd
\4()/ \
— ‘\
\
Ay @
TA 087732

3-22



TM 9-2815-210-34-2-1

3-6. CRANKCASE BREATHER TUBE (ENGINES LD-465-1 AND LD-465-1C).

FRAME 1

NOTE

Engine shown is LD-465-1C. This task
engine LD-465-1.

1. Loosen hose clamp (1).

is the same for

2. Take out screw (2), washer (3), lockwasher (4), and nut (5) and take out

crankcase breather tube (6) with clamp (7).

END OF TASK

TA 086446
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3-7. DISCONNECTION OF FUEL INJECTION PUMP FUEL LINES AND OIL HOSES.
a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

1. Unscrew nut (1). Takeoff and tag pressure oil hose (2).

2. Unscrew nut (3). Takeoff and tag fuel injector nozzles-to-fuel pump return
tube (4).

3. Unscrew nut (5). Takeoff and tag fuel pump-to-fuel filter return tube (6).

4. Unscrew three nuts (7). Take off and tag fuel pump-to-fuel filter tube (8),
fuel pump-to-flame heater tube (9), and fuel filter-to-fuel density compen-

sator tube (10).
5. Plug or cap all openings in fuel injection pump assembly.

END OF TASK

ﬂ\‘
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b. Engine LDS-465-1A.

FRAME 1

1. Unscrew nut

2. Unscrew nut
tube (4).

Unscrew nut

4, Unscrew three

(1).
(3).

(5).
nuts (7). Take off and tag fuel pump-to-fuel filter tube (8),

Takeoff and tag pressure oil hose (2).

Take off and tag fuel injector nozzle-to- fuel pump return

Takeoff and tag fuel pump-to-fuel filter return tube (6).

fuel pump-to-flame heater tube (9), and fuel filter-to-fuel density compen-
sator tube (10).

5. Plug or cap all openings in fuel injection pump assembly.

END OF TASK

TA 086355
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c. Engine LDS-465-1.

FRAME 1

1. Unscrew nut (1). Take off and tag pressure oil hose (2).

injector nozzle-to-fuel

2. Unscrew four nuts (3). Take off and tag fuel
fuel

return tube (4), fuel pump-to-fuel filter return tube (5),
heater tube (6), and fuel pump-to-fuel filter tube (7).

3.  Unscrew nut (8). Take off and tag fuel filter-to-fuel density compensator
tube (9).
4. Plug or cap all openings in fuel injection pump assembly.

IF WORKING ON ENGINE WITH OIL DRAIN HOSE (10), GO TO FRAME 2.
IF WORKING ON ENGINE WITHOUT OIL DRAIN HOSE (10), END OF TASK

pump

pump-to-flame

AIE
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FRAME 2

1. Unscrew nut (1) and takeoff oil drain hose (2).

2. Takeout screw and lockwasher (3) and takeoff hose clamp (4). Put back
screw and lockwasher (3).

3. Unscrew nut (5). Take out and tag oil drain hose (2).
4. Unscrew and take out pipe elbow (6).
5. Plug or cap drain hose in fuel injection pump assembly (7).

END OF TASK

TA 086362
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d. Engine LDS-465-2.

FRAME 1

same place.

1. Unscrew nut (1) and take

2. Unscrew nut (3) and take
(4).

3. Unscrew nut (5) and take

4. Unscrew nut (7) and take

5. Unscrew nut (9) and take

(10).

END OF TASK

NOTE

Tag all tubes and hoses so they are put back in the

off pressure oil hose (2).

off fuel injector nozzle-to-fuel

off fuel pump-to-flame heater tube (6).
off fuel pump-to-fuel filter tube (8).
off fuel filter-to-fuel

6. Plug or cap all openings in fuel injection pump assembly.

pump return tube

density compensator tube
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3-8. FUEL INJECTOR TUBES.
a. Tube Clamps.
(1) AIll engines except LDS-465-2.

FRAME 1
NOTE
Some engines have six tube clamps (2) and some have
two tube clamps. Procedure shown is for engines
with six clamps.
1. Take out four screws and locknuts (1) and take off four tube clamps (2).

Take out two screws, four flat washers, and two locknuts (3) and take off
outer half of tube clamp (4).

N

3. Take off nut, lockwasher, and flat washer (5) and take off inner half of tube
clamp (4).

4. Take out two screws, flat washers, and locknuts (6) and take off tube clamp
(7).
NOTE
Some engines do not have bracket (9).
5. Take out screw (8) and take off bracket (9).
NOTE
Some engines do not have lockbolts (10).
6. Take out two lockbolts (10).
END OF TASK

TA 086348
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(2) Engine LDS-465-2.

FRAME 1

1. Take off six locknuts, flat washers, and screws (1) and take off three tube
clamps (2).

2. Take off two locknuts and screws (3) and take off two tube clamps (4).

3. Take off two screws (5), and nuts and flat washers (6), and take off clamp (7).
4. Take out screw (8) and take off bracket (9).

END OF TASK

TA 086370
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b. Fuel Injector Tubes.

FRAME 1

NOTE

Tag six fuel injector tubes with numbered tool tags
so that they are put back in the same place.

1. Slide six dust caps (1) up fuel injector tubes (2).

2. Unscrew six fuel injector tube nuts (3) and six fuel injector tube nuts (4).
Take out six fuel injector tubes (2).

3.  Plug six holes in fuel injection pump head (5) and plug hole in each of six fuel
injector nozzles (6).

END OF TASK

TA 086371
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3-9. FUEL INJECTION PUMP DRIVE GEAR ACCESS COVER OR HYDRAULIC PUMP
ASSEMBLY.

a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

1. Take off three nuts and lockwashers (1).

2. Take off nut and lockwasher (2) and screw (3).
3. Take off nut and lockwasher (4) and screw (5).
4.

Take off access cover (6). Take off and throw away access cover gasket (7).

END OF TASK

TA 086350
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b. Engines LDS-465-1, LDS-465-1A, and LDS-465-2.
NOTE

If working on engine LDS-465-1 or LDS-465-1A,
go to frame 2.

FRAME 1

NOTE

Tag hydraulic pump return hose (1) and hydraulic pump
bypass hose (2) so that they are put back in the same
place.

1. Loosen two hose clamps (3).

2. Place container under hydraulic pump return hose (1). Take off hydraulic
pump return hose and drain hydraulic oil into container.

3. Place container under hydraulic pump bypass hose (2). Take off hydraulic
pump bypass hose and drain hydraulic oil into container.

4. Empty container in approved disposal area.

GO TO FRAME 2

=S
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2.

FRAME 2
NOTE
Hydraulic pump shown is for engines LDS-465-1 and
LDS-465-1A. This task is the same for engine
LDS-465-2.
1. Take off two nuts and lockwashers (1).

Take off nut and lockwasher (2) and screw (3).

GO TO FRAME 3

TA 086358
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FRAME 3

1. Takeoff nut and lockwasher (1).

2. Take off nut and lockwasher (2) and screw (3), and take off hydraulic pump
(4) with mounting adapter (5).

3. Take off hydraulic pump mounting adapter gasket (6) and throw it away.
END OF TASK

TA 086359
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3-10. FUEL INJECTION PUMP ASSEMBLY.

FRAME 1

1. Takeout three screws and lockwashers (1).
2. Take off retaining plate (2).

3. Takeout fuel pump drive gear (3).

GO TO FRAME 2

TA 086351
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FRAME 2

NOTE

Fuel injection pump shown is for engines LD-465-1,
LD-465-1C, and LDT-465-1C. This task is the same
for other engines. Some engines do not have
lockplate (1).

1. Bend back locktabs on lockplate (1). Take out two screws (2) and
lockplate (1).

2. Take out two screws and lockwashers (3) and take off bracket (4).

GO TO FRAME 3

TA 086352
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FRAME 3

Soldier A 1.

Soldier B 2.

4.
Soldier A 5.

7.

Hold up fuel pump assembly (1) so it does not fall when mounting
screws are taken out.

If fuel pump (1) is held with screw (2) as in view A, unscrew but
do not take out screw.

If fuel pump is held with nut and lockwasher (3) on stud (4) as in
view B, take off nut and lockwasher (3).

Take out two screws and lockwashers (5).

Pull fuel pump assembly (1) toward back of engine and take it out.
If engine has mounting stud (4) , make sure that pump assembly
clears it.

Put container under front end of fuel pump assembly ( 1). Tilt
fuel pump forward and drain oil inside fuel pump into can.

NOTE

Preformed packing (6) may stick to fuel injection pump
assembly (1).

Take off and throw away preformed packing (6).

GO TO FRAME 4

TA 086367
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FRAME 4

NOTE

Fuel injection pump (1) shown is for engines LD-465-1,
LD-465-1C, and LDT-465-1C. This task is the same
for other engines.

Have machine shop make holding wrench (2). See

1. Join holding wrench (2) to fuel injection pump drive gear hub (3) using two
screws (4) as shown.

2 Take off nut (5).

3 Take out two screws (4) and take off holding wrench (2).
4. Pull off drive gear hub (3).

5 Put nut (5) back on fuel pump driveshaft (6).

END OF TASK

TA 086354
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t. ALL DIMENSIONS GIVEN ARE IN INCHES
2. MATERIAL: COLD ROLL STEEL

3. DRILL TWO HOLES 0.408 IN.
4. RADIUS 0.760 IN.

8

. RADIUS 0.500 IN.
TA 121159

Figure 3-1. Fuel Injection Pump Gear Hub Holding Wrench Fabrication Instructions
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3-11. OIL FILTER ELEMENTS.

FRAME 1

drain oil out of oil filter housing (2). Put back drain plug (1).
NOTE

There is a spring and spring retainer cup inside oil
filter bodies ( 3 and 4). Be careful they are not lost
when filter bodies are taken off.

Unscrew center post (5). Lift out filter body (3) with center post.

2

3. Take out and throw away filter element (6).

4 Take out and throw away filter body gasket (7).
5

Do steps 2 through 4 again for front oil filter body (4).
END OF TASK

1. Hold container under oil filter drain plug (1). Takeout drain plug, and

TA 087620
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3-12. AIR COMPRESSOR ASSEMBLY,
a. All Engines Except LDS-465-2.

FRAME 1

1. Takeout two screws and lockwashers (1).

2. Place air compressor pulley adjusting wrench (2) over air compressor pulley
flange (3) as shown.

3.  Turn pulley adjusting wrench (2) to left. Take off and tag air compressor
drive belt (4).

4. Turn pulley flange (3) to the right and put in two screws and lockwashers
(1) so they are not lost.

5. Take out screw (5) and take off clip (6) with fuel return tube (7). Put back
screw (5).

6. Take off four nuts (8) and lockwashers (9) and lift off air compressor (10).
Take off and throw away air compressor gasket (11).

END OF TASK
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b. Engine LDS-465-2.

FRAME 1

1. Put two capscrews (1) into holes in rear face of air compressor pulley rear
flange (2). Tighten capscrews and spread pulley front flange (3) apart from
pulley rear flange.

GO TO FRAME 2
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FRAME 2

1. Hold hub (1) of rear pulley flange (2). Loosen locknut (3) inside spring
retainer (4). About three threads of locknut should still mate with

threads of pulley shaft (5).

2. Put compressor pulley puller (6) into middle of outer pulley flange (7) as
shown.

3. Turn puller (6) until pulley assembly (8) breaks loose from air compressor
shaft (5) . Take off locknut (3).

4. Take off pulley assembly (8) with drive belt (9). Take off and tag drive
belt (9).

GO TO FRAME 3

TA 086377
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T™ 9-2815-210-34-2-1

1. Take out screw (1) and take off clip (2) with fuel return tube (3). Put

back screw.

2. Take off four nuts (4) and lockwashers (5).

3. Lift off air compressor (6). Take off and throw away air compressor

gasket (7).
END OF TASK

9
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3-13. HYDRAULIC PUMP OIL RESERVOIR (ENGINE LDS-465-2).

FRAME 1

1
2
3.
4
5

NOTE

Hydraulic pump reservoir is drained when hydraulic
pump is taken off. |If hydraulic pump has not been

taken off, drain hydraulic oil into container when
hose (2) is taken off. Empty container in approved
disposal area.

Tag all hoses so they will be put back in the same
place.

Loosen hose clamp (1). Pull off hydraulic pump oil return hose (2).
Loosen hose clamp (3) and pull off bypass hose (4).

Unscrew nut (5) and take off control valve hose (6).

Hold up oil reservoir (7) and take off four screws (8) and flat washers (9).

Take off oil reservoir (7).

END OF TASK

TA 087601

3-46




T™M 9-2815-210-34-2-1

3-14. FUEL FILTER ASSEMBLY, FUEL TUBES, AND OIL HOSE.

Preliminary Procedure. Remove fuel injection pump assembly. Refer to

para 3-10]

b. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

NOTE
Tag all tubes so that they will be put back in the same
place.

This task is shown for engines LD-465-1C and
LDT-465-1C. This task is the same for engine
LD-465-1.
1. Unscrew two coupling nuts (1). Take off fuel
fuel filter inlet tube (3).
2. Unscrew coupling nut (4). Take off fuel filter-t o-fuel density compensator
tube (5).
3. Take off three nuts and lockwashers (6) and take off fuel filter assembly (7).

return tube (2). Take off

4. Spread open two clamps (8) and take off two drain tubes (9).

GO TO FRAME 2

TA 087602
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FR

AME 2

1.
2.

Unscrew nut (1) and takeoff fuel

Take out pipe elbow (3).

END OF TASK

injection pump

pressure oil hose (2).

TA 087603
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c. Engine LDS-465-1A.

FRAME 1

NOTE

Tag all tubes so they will be put back in the same
place.

1 Unscrew nut (1) and take 5ff fuel inlet tube (2).
2 Unscrew nut (3) and take gff fuel return tube (4).

3. Unscrew nut (5) and take off fuel filter-to-fuel density compensator tube (6).
4

Take out two screws and lockwashers (7). Take out fuel inlet tube (2) with

clamp (8) and fuel return tube (4) with clamp (9).
GO TO FRAME 2

TA 087604
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FRAME 2

NOTE
Tag all tubes so they will be put back in the same place.
1. Unscrew nut (1) and take off drain tube (2).
2. Unscrew nut (3) and take off drain tube (4).
GO TO FRAME 3

TA 087605
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FRAME 3

™™ 9-2815-210-34-2-1

1. Takeoff three nuts and
GO TO FRAME 4

lockwsshers (1) and takeoff fuel filter assembly (2).

TA 087606
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FRAME 4

1. Unscrew nut (1) and takeoff fuel injection pump Pressure oil hose (2).
2. Unscrew and take out pipe elbow (3).

END OF TASK

TA 087603
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d. Engine LDS-465-1.
FRAME 1
NOTE
Tag all hoses so that they are put back in the same
place.
1 Unscrew nut (1) and take off fuel inlet hose (2).
2 Unscrew nut (3) and take off fuel outlet hose (4).
3. Take out screw and lockwasher (5) and take out clamp (6).
4 Unscrew and take out fuel inlet elbow (7) and fuel outlet elbow (8).

GO TO FRAME 2
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FRAME 2

1. Take out two screws and flat washers (1) and take out fuel filter
assembly (2).

GO TO FRAME 3

TA 087608
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TM 9-2815-210-34-2-1

1. Unscrew

2. Unscrew

NOTE

Tag all hoses so that they are put back in the same
place.
nut (1) and take out pressure oil hose (2).

and take out elbow (3).

END OF TASK
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e. Engine LDS-465-2.

FRAME 1

NOTE
Tag all tubes so that they are put back in the same place.
1. Unscrew nut (1) and take off secondary fuel filter inlet tube (2).

2. Take out screw and lockwasher (3) and take out secondary fuel filter inlet
tube (2) with clamp (4).

3. Unscrew nut (5) and take off secondary fuel filter-to-final fuel filter tube (6).

4. Unscrew nut (7) and take off other end of secondary fuel filter-to-final fuel
filter tube (6).

5. Take out screw and washer (8) and take out secondary fuel filter-to-final fuel
filter tube (6) with clamp (9).

6. Pull off fuel drain tube (10).
GO TO FRAME 2
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FRAME 2

NOTE
Tag all tubes so that they are put back in the same place.
1. Unscrew nut (1) and take off final fuel filter outlet tube (2).

2. Take out screw and flat washer (3) and take out final fuel filter outlet
tube (2) with clamps (4 and 5).

3. Take out two screws and flat washers (6) and take out secondary fuel filter
(7) with bracket (8).

4. Take out screw (9) and take out fuel drain tube (10).
GO TO FRAME 3

TA Q87612
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FRAME 3

NOTE

Tag pressure oil hose (2) so that it is put back in the
same place.

1. Unscrew nut (1) and take out fuel injection pump pressure oil hose (2).
2. Unscrew and take out pipe elbow (3).
END OF TASK

PANS
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3-15. OIL COOLER AND OIL COOLER FILTER HOUSING.

a. Oil Cooler.

FRAME 1

NOTE

On some engines, oil cooler water inlet tube (1) is
joined to water pump (2) with mounting flange (3).
On other engines, oil cooler water inlet tube is joined
to water pump with hose (4) and clamp (5).

1 For engines with mounting flange (3), take out four nuts and lockwashers (6).
2 For engines with hose (4) and clamp (5), loosen clamp.

3. Loosen hose clamp (7). Take off oil cooler water inlet tube (1).

4

For engines with mounting flange (3), take off and throw away gasket (8).

GO TO FRAME 2

TA 087621
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FRAME 2

NOTE

Only engines with top mounted-covered type manifold
flame heater systems have tube clamp (3).

1. Take off 12 nuts (1) and lockwashers (2) and take off tube clamp (3).

2. Put container under oil cooler cover (4). Take off oil cooler cover and let
any water inside cover drain into container. Take off and throw away oil
cooler cover gasket (5).

3. Take out engine oil cooler (6). Take off and throw away engine oil cooler
gasket (7).

END OF TASK
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Qil Cooler and Filter Housing.
FRAME 1
1 Take out and throw away two preformed packing O-rings (1).
2 Take out screw and flat washer (2).
3. Take out 16 screws and flat washers (3).
4 Take out oil cooler and filter housing (4).
5 Take off and throw away oil cooler and filter housing gasket (5).

END OF TASK

7~
3
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3-16. TAPPET CHAMBER COVER.

a. Engine LDS-465-1.
FRAME 1
1. Take out two screws and flat washers (1) and take off two tube clamps (2)
with flame heater fuel tubes (3 and 4).
NOTE
Some engines do not have starwasher (6) holding ground
strap (5).
2. Take off screw, flat washer, and starwasher (6) and take off ground
strap (5).
3. Take off six screws and flat washer (7).
NOTE
Two tappet chamber cover screws and lockwashers (7)
were taken out during fuel filter assembly removal.
On some engines three lockwashers (8) are welded to
tappet chamber cover (10) and cannot be taken off.
4. Take off three nuts (9) and lockwashers (8) and take off tappet chamber

cover (10).

GO TO FRAME 2

TA 087627
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FRAME 2

1. Take off tappet chamber cover gasket (1) and throw it away.
2. If engine has crankcase water baffle (2), pull it out and throw it away.

NOTE

Crankcase water baffle (2) does not help engine
performance and will not be put back.

END OF TASK
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b. Engines 1 D-465-1. 1 D-465-1C._ 1 DT-465-1C.__and | DS-465-1A,
FRAME 1
1. On engines LD-465-1, LD-465-1C, and LDT-465-1C, take out screw (1),
flat washer (2), and starwasher (3). Take out screws 10 screws (4) and flat
washers (5) and take off tappet chamber cover (6).
2. On engine LDS-465-1A, take out screw (1), flat washer (2), starwasher (3),
and ground strap (7). Take out 10 screws (4) and flat washers (5) and take

off tappet chamber cover (6).

GO TO FRAME 2

ENGINES LD-465-1, LD-465-1C
AND LDT-465-1C

TA 087629
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FRAME 2
1. Take off tappet chamber cover gasket (1) and throw it away.
2.

If engine has crankcase water baffle (2) pull it out and throw it away.

NOTE

Crankcase water baffle (2) does not help engine per-
formance and will not be put back.

END OF TASK

¢

TA 087628
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c. Engine LDS-465-2.

FRAME 1

1. Take out six screws and flat washers (1) and take off tappet chamber cover
(2).
NOTE
Eight screws and flat washers were taken out of tappet

chamber cover (2) during fuel filter removal and hydraulic
oil reservoir removal.

GO TO FRAME 2

TA 087630

3-66




™™ 9-2815-210-34-2-1

FRAME 2

1. Take off tappet chamber cover gasket (1) and threw it away.
2. If engine has crankcase water baffle (2) pull it out and throw it away.
NOTE

Crankcase water baffle (2) does not help engine.
performance and will not be put back.

END OF TASK
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3-17. AIR COMPRESSOR SUPPORT AND FUEL INJECTION PUVMP ADAPTER.

Air Compressor Support.

FRAME 1

1. Take out seven screws and flat washers (1) and take out air compressor
support (2).

2. Take off air compressor support gasket (3) and throw it away.
END OF TASK

TA 087631
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b. Fuel Injection Pump Adapter.

FRAME 1

NOTE

Some fuel injection pump adapters (1) do not have pump
mounting stud (2).

1. Take off two nuts and lockwashers (3) and take out fuel injection pump
adapter (1).

2. Take off and throw away fuel injection pump adapter gasket (4).

END OF TASK

TA 087632
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3-18. FUEL INJECTOR NOZZLE AND HOLDER ASSEMBLIES.

FRAME 1 |

1. Check whether routing of flame heater fuel return tube (1) is routing A or
routing B.

IF FLAME HEATER FUEL RETURN TUBE (1) FOLLOWS ROUTING A, GO TO
FRAME 2.

IF FLAME HEATER FUEL RETURN TUBE (1) FOLLOWS ROUTING B, GO TO
FRAME 4

ROUTING A

ROUTING B

TA 087614
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FRAME 2

1. Unscrew nut (1). Take off and tag flame heater fuel return tube (2).

2. Unscrew four nuts (3). Take out tube tee fitting (4). Takeout and tag
two short fuel return tubes (5).

3. Unscrew nut (6). Takeout and tag fuel return-to-fuel injection pump
tube (7).

GO TO FRAME 3

TA 087615
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FRAME 3

1.

Unscrew eight nuts (1).

CAUTION

Do not turn elbow (2) or tube tee fittings (4, 6, and 8)
more than 45° or fuel return tubes will break.

Turn elbow (2) 45° to the left and take out long fuel return tube
(3). Unscrew and take out elbow (2).

Turn tube tee fitting (4) 45° to the left and take out long fuel return tube
(5).

Turn tube tee fitting (6) 45° to the left and take out long fuel return tube
(7).

Turn tube tee fitting (8) 45° to the left and take out long fuel return
tube (9).

GO TO FRAME 5

TA 086357
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FRAME 4

1. Unscrew 12 nuts (1). Takeout and tag flame heater fuel return tube (2)
and fuel return-to-fuel injection pump tube (3).

CAUTION
Do not turn tube tee fittings (4 and 6) more than 45°
or fuel return tubes will break.

2.  Turn tube tee fitting (4) 45° to the left as shown, and take out fuel return
tube (5).

3. Do step 2 again for five tube tee fittings (6) and four fuel return tubes (7),
working from rear to front of engine.

GO TO FRAME 5

TA 087616
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FRAME 5

1. Unscrew and take out five tube tee fittings (1).

2. Take out two screws and lockwashers (2) from each of six nozzle hold down
clamps (3).

3. Take out six nozzle hold down clamps (3).
4. Pull out six fuel injector nozzle and holder assemblies (4).

IF ANY NOZZLE AND HOLDER ASSEMBLY (4) CANNOT BE PULLED OUT,
GO TO FRAME 6.

IF ALL NOZZLE AND HOLDER ASSEMBLIES (4) CAN BE PULLED OUT,
GO TO FRAME 7

TA 087617
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NOTE

Have machine shop make nozzle and holder remover (2).

See[figure 3-2]

1. Screw threaded end (1) of fabricated nozzle and holder remover (2)

of nozzle and holder assembly (3) as shown.

2.  Yank slide hammer (4) of nozzle and holder remover (2) back sharply and pull

out nozzle and holder assembly (3).

GO TO FRAME 7

into end

TA 087618
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NOTE
0.03 x 45 DEG NOTE 3 0.4100 OTES
N /_ | 4100—= /' 0.03x 45 DEG
. 4 1 /

H'“"""l - S

rass C

NOTE 4

n
]
]

i

. 15.00

NOTES:

1. ALL DIMENSIONS GIVEN ARE IN INCHES

2. MATERIAL: CARBON STEEL SAE 1065 THRU 1095
QUENCH AND TEMPER ROCKWELL
“C” 30-40

3. CUT THREADS USING 1/2-20 UNF-2A DIE

4. CUT THREADS TO 1.500 IN.

5. CUT THREADS USING 1/2 -27 NPT DIE

t—o 500D 0.250R - 0. 1208_‘ Lo 560
— <+ 0.750 HEX
1.500

TA 121160

Figure 3-2. Nozzle and Holder Remover Fabrication Instructions
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FRAME 7

CAUTION

Plug openings (1 and 2) in fuel injector nozzle and holder
assembly to keep out dirt. Dirt can clog or damage valve.
inside nozzle.

1. Take off fuel injector nozzle gasket (3) and throw it away.
END OF TASK

TA 087619
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3-19. CRANKCASE BREATHER ADAPTER.
a. All Engines Except LDS-465-2

FRAME 1

1. Take out four locknuts and flat washers (1). Takeoff crankcase bre
adapter (2) with hose (3) and two clamps (4).

2. Take off and throw away two crankcase breather adapter gaskets (5).

END OF TASK

ather

TA 087654
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b. Engine LDS-465-2.

FRAME 1

1. Take off four nuts and lockwashers (1).
2. Take off crankcase breather valve (2).

3. Take off and throw away two crankcase breather valve gaskets (3).

END OF TASK

TA 087733
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3-20. INTAKE MANIFOLD FLAME HEATER AND ELBOW.
NOTE

Intake manifold flame heater and elbow on engine
LDT-465-1C were taken out when turbocharger

was taken out. Refer to[_para 3-5|

a. Engines LD-465-1 and LD-465-1C.

FRAME 1

NOTE

This task is shown for engine LD-465-1C. This task is
the same for engine LD-465-1.
1. Unscrew nut (1). Take off and tag ignition lead (2).
2. Unscrew and take out spark plug (3). Take off and throw away spark plug
gasket (4).
CAUTION

Do not take out two adapters (8) using open end wrench.
Adapters may be bent. Use only a tubing wrench or box

wrench.

3. Take out two nuts (5). Take off and tag fuel inlet tube (6) and fuel return
tube (7). Take out two adapters (8).

4, Loosen nut (9). Take out nozzle and valve assembly (10).

GO TO FRAME 2
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FRAME 2

1. Take off four nuts and lockwashers (1) and take out intake manifold elbow (2).
Take off intake manifold elbow gasket (3) and throw it away.

END OF TASK

TA 087760
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b. Engines LDS-465-1A and LDS-465-2.

FRAME 1

NOTE

This task is shown for engine LDS-465-W. This task
is the same for engine LDS-465-2.

1. Unscrew nut (1). Take off and tag ignition lead.

throw it away.
CAUTION

Do not take out adapters (7 and 10) using open end
wrench. Adapters may be bent. Use only a tubing
wrench or box wrench.

3. Unscrew nut (5). Take off and tag fuel inlet tube (6). Take out
adapter (7).

4. Unscrew nut (8). Take off and tag fuel return tube (9). Take out
adapter (10).

GO TO FRAME 2

2. Unscrew and take out spark plug (3). Take off spark plug gasket (4) and

TA 087761
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FRAME 2

1. Unscrew locknut (1) and takeout nozzle and check valve assembly (2).

2. Take off four nuts and lockwashers (3) and take out intake manifold elbow (4).
Take off intake manifold elbow gasket (5) and throw it away.

END OF TASK

TA 087762
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FRAME 1

Engine

LDS-465-1.

4,

Take out

uUnscrew
tube (5).

unscrew

unscrew

GO TO FRAME 2

NOTE

AH three types of intake manifold flame heater assemblies
have nozzle assembly, fuel inlet tube, fuel return tube,
spark plug, and ignition lead for spark plug. These
parts are in different positions on each type of flame
heater assembly but are taken out the same way except
where noted.

Type C flame heater assemblies may not have tube clamp (1).
nut, lockwasher, and screw (2) and take off tube clamp (1).

two nuts (3). Take out and tag fuel inlet tube (4) and fuel return

nut (6) and take off ignition lead (7).
NOTE

On some engines, ignition coil (8) may be mounted on top
of engine instead of next to flame heater assembly as

shown. If ignition coil (8) is not mounted as shown, go
to frame 2.

nut (9) and take ignition lead (7) off engine.
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FRAME 2

1. If working on flame heater type A or B, take out four nts and lockwashers
(1). Take off flame heater harness clamp (2) and flame heater assembly (3).
Take off and throw away flame heater-to-intake manifold gasket (4).

NOTE

On some engines, ignition coil (5) may be mounted on top
of engine instead of next to flame heater assembly as
shown. If ignition coil (5) is not mounted as shown, do

not do step 2.
2. Unscrew nut (6) and take out wiring harness (7).

IF WORKING ON FLAME HEATER TYPE C, GO TO FRAME 3.
IF WORKING ON FLAME HEATER TYPE A OR B, GO TO FRAME 4

o éfﬁJ
))&
N

; = O
U ‘ l/”J
TYPE A TYPEB TYPEC

TA 086349
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FRAME 3

5.

Unscrew and takeout sparkplug (1). Take off and throw away spark plug
gasket (2).

CAUTION
Do not take out two adapters (3) using open end wrench.

Adapters may be bent. Use only tubing wrench or box
wrench.

Unscrew and takeout two adapters (3).

Loosen locknut (4). Unscrew and take out nozzle and check valve
assembly (5).

NOTE

On some engines, ignition coil (6) may be mounted on
top of engine instead of next to flame heater elbow as
shown.

Take off four nuts and lockwashers (7). Take off intake manifold elbow (8)
and ignition coil (6) with two clamps (9). Take two clamps off ignition coil.

Take off and throw away intake manifold elbow gasket (10).

GO TO FRAME

TA 086440
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FRAME 4

1. Take off two nuts and lockwashers (1) and take off ignition coil (2) with two
clamps (3). Take two clamps off ignition coil.

2. Loosen and take off two hose clamps (4). Take off hose (5).

3. Take off two nuts and lockwashers (6) and take off intake manifold elbow (7).
Take off and throw away intake manifold elbow gasket (8).

GO TO FRAME 5

TA 086353
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FRAME 5

CAUTION

Do not use open end wrench to take out pipe bushing
(1) or tube adapter (2). Bushing and adapter might
be bent. Use only tubing wrench or box wrench.

1. For type A flame heater assembly, unscrew and take out 90° elbow (3) and
pipe bushing (1). Take out tubing adapter (2).

CAUTION

Do not use open end wrench to take out tubing adapters

(4). Adapters might be bent. Use only tubing wrench
or box wrench.

2. For type B flame heater assemblies, unscrew and takeout two tubing
adapters (4).

Loosen locknut (5) and take out nozzle and check valve assembly (6).

4. Unscrew and takeout spark plug (7). Take out and throw away spark plug
gasket (8).

END OF TASK

TYPE B

TA 086369
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3-21. FLAME HEATER IGNITION UNIT AND FLAME HEATER FUEL PUMP.

a. Preliminary Procedure. Remove intake manifold flame heater elbow assembly.

Refer tol[para 3-20!|

b. System Identification.

FRAME 1

1. Look at top front of engine. If engine has cover (1) in position shown,
engine uses top mounted-covered type flame heater system. Go to[para

[3-21¢.

2. Look at top rear of engine. If engine has flame heater ignition unit (2) in
position shown, engine uses top mounted-uncovered type flame heater

system. Go td_para 3-21H.

3. Look at lower right front side of engine. If engine has flame heater fuel
pump assembly (3) as shown, engine uses side mounted type flame heater

system. Go td_para 3-21k.
END OF TASK

TA 087659
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c. Top Mounted-Covered Flame Heater Ignition Unit and Fuel Pump.

FRAME 7

NOTE

Air pressurization tube (1) is used only on engine
LDS-465-2.

1. Take out four screws and lockwashers (2) and take off flame heater fuel
pump cover (3).

GO TO FRAME 2

TA 087662
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FRAME 2

NOTE

There are two types of top mounted-covered flame
heater fuel pump and ignition units. Type A and type
B assemblies have the same parts and are taken out in

the same way.
1. Unscrew nut (1). Take out and tag ignition lead (2).
2. Unscrew nut (3). Take off and tag flame heater harness (4).
3. Take off two spring clamps (5) and take out ignition unit (6).

GO TO FRAME 3

(C((((((((f))))){)
(et @<n ':(.((G'&((C\““

3-91



™™ 9-2815-210-34-2-1

GO TO FRAME 4

FRAME 3
NOTE
Tag all fuel and electrical lines so that they are
put back in the same place.
1. Unscrew nut (1) and take off flame heater fuel filter-to flame heater fuel pump
tube (2).
2. Unscrew nut (3) and take out flame heater fuel pump-to- flame heater nozzle
tube (4).
3. Unscrew nut (5) and take off flame heater fuel pump wiring harness (6).
4. Take off two spring clamps (7) and take out fuel pump (8).
5. Unscrew and take out 90° elbow (9) and 45° elbow (10).

TYPEB

TYPE A

TA 087664
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FRAME 4

1. Take out screw and lockwasher (1). Take off flame heater harness ground
lead (2) and take out flame heater harness (3).

2. Take out two screws and lockwashers (4) and take out flame heater support
bracket (5).

i GO TO FRAME 5

TA 087665
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FRAME 5
NOTE
Tag all fuel lines so that they are put back in the same
place.
1. Hold adapter (1), unscrew nut (2) and take out fuel filter-to-fuel pump
tube (3).

2. Unscrew nut (4) and take out fuel supply pump-to- flame heater fuel tube (5).

3. Take out screw and lockwasher (6) and take out flame heater fuel filter (7).

END OF TASK

TA 087666
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d. Top Mounted-Uncovered Flame Heater Ignition Unit and Fuel Pump.

FRAME 1

NOTE

Tag all leads so that they are put back in the same
place.

1. Unscrew nut (1) and take out flame heater ignition lead (2).
2. Unscrew nut (3) and take off flame heater harness (4).
3. Take out screw and lockwasher (5) and take off flame heater harness ground
lead (6).
4. Take out screw and lockwasher (7) and take out ignition unit (8).
NOTE

Some engines with high profile water manifolds have
0.620-inch  thick spacers wunder two clamps (9). These
should be taken out with ignition unit (8).

5. Take off two clamps (9).
GO TO FRAME 2

TA 087667
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FRAME 2

NOTE

Tag all lines so that they are put back in the same
place.

1 Unscrew nut (1) and take out fuel supply pump-to-flame heater filter tube (2).
2 Take out flame heater fuel filter (3) from elbow (4).

3. Take out elbow (4).

4. Take out pipe fitting (5).

GO TO FRAME 3

TA 087668
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FRAME 3

NOTE

Tag all tubes and wires so that they will be put back
in the same place.

1. Unscrew nut (1) and take out flame heater fuel pump-to-flame heater nozzle
tube (2).

2. Unscrew and take out elbow (3).
Unscrew nut (4) and take out flame heater wiring harness (5).

4. Take out two screws and lockwashers (6) and take out flame heater fuel
pump (7).
NOTE

Some engines with high profile water manifolds have
0.620-inch spacers under two clamps (8). These
should be taken out with fuel pump (7).

END OF TASK
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e. Side-Mounted Flame Heater Fuel Pump.
NOTE

Tag all lines so that they are put back in the
same place.

FRAME 1

1. Unscrew nut (1) from fitting (2), and take out flame heater fuel
flame heater nozzle tube (3).

solenoid valve tube (6).

GO TO FRAME 2

pump-to-

2. Unscrew nut (4) from elbow (5) and take out flame heater fuel return-to-

TA 087670
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FRAME 2

1. Unscrew nut (1) from fitting (2) on fuel return solenoid valve (3) and take

out fuel return solenoid valve-to- fuel injector nozzle tube (4).
2. Unscrew nut (5) from fitting (6) on fuel filter (7) and take out fuel injection
pump-to-filter tube (8).

GO TO FRAME 3

TA 087671
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FRAME 3

1. Unscrew connector (1) from fuel
clear of valve.

2. Unscrew connector (3) from fuel
clear of valve.

Unscrew connector (5) from fuel

4. Take out screw, nut, and
out flame heater wiring harness

GO TO FRAME 4

pump (6) and pull
lockwasher (7) and take off ground

supply solenoid valve (2) and pull connector

return solenoid valve (4) and pull connector

connector clear of pump.
lead (8). Take
(9).

a
!
]
‘
5

TA 087672
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FRAME 4

1 Take out three bolts (1) and three serrated lockwashers (2) holding
bracket (3) to crankcase (4). Hold up bracket so that it does not drop
when taking out last bolt.

2. Carefully take out bracket (3) with fuel pump, fuel filter, and solenoid valve
assembly (5).

END OF TASK

TA 087673
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3-22. AIR PRESSURIZATION TUBE ASSEMBLIES (ENGINE LDS-465-2).

FRAME 1

NOTE

Tag air pressurization tube (2) so that it is put back
in the same place.

1. Unscrew nut (1) and take off air pressurization tube (2).
2. Take off nut and flat washer (3) and take off tube clamp (4).
GO TO FRAME 2

TA 087635
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FRAME 2

NOTE

Tag all tubes so that they will be put back in the
same place.

1. Unscrew nut (1) and take out air pressurization tube (2).

2. Unscrew two nuts (3) and take out flywheel housing pressurization tube (4).
3. Unscrew and take out flywheel housing tee fitting (5).

GO TO FRAME 3

TA 087636
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FRAME 3

NOTE

Tag all tubes so that they are put back in the same
place.

1. Unscrew nut (1) and take out hose (2).
2. Unscrew nut (3), take off hose (4), and take out tee fitting (5).
3. Take out locknut (6) and screw (7). Take out clamp (8) with hose (4).

END OF TASK

TA 087637
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3-23. GENERATOR MOUNTING BRACKET.

FRAME 1

1. Take out three screws and serrated lockwashers (1).

2. Take off generator mounting bracket (2),
3. If working on engine LDS-465-2, take off air inlet tube support bracket (3).

END OF TASK

ALL ENGINES
EXCEPT LDS-465-2

ENGINE LDS465-2

TA 087633
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3-24. OIL PRESSURE REGULATOR VALVE HOUSING ASSEMBLY.

FRAME 1

NOTE

This task is shown for engine LD-465-1. This task is
the same for other engines.

1. Take out four screws and lockwashers (1).

2. If working on engines LD-465-1 or LD-465-1C, take out crankcase breather
tube support bracket (2).

3. Take off oil pressure regulator valve housing (3). Take off and throw away
oil pressure regulator valve housing gasket (4).

END OF TASK

TA 087638
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3-25. OIL GAGE SUPPORT.
a. Engines LD-465-1, LD-465-1C, and LDT-465-IC.

FRAME 1 \

1. Take out oil level gage rod (1).

2. Takeout nut, screw, and lockwasher (2).
3. Take out oil level gage rod support tube (3).
END OF TASK

TA 087641
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b. Engines LDS-465-1, LDS-465-1A, and LDS-465-2.

NOTE

This task is shown for engine LDS-465-1A. This task
is the same for engines LDS-465-1 and LDS-465-2.

1. Unscrew and takeout oil level gage rod (1).

2. Take out nut, screw, and lockwasher (2).

3. Using pipe wrench, take out oil level gage rod support tube (3).
END OF TASK

TA 087642
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3-26. OIL PRESSURE TRANSMITTER AND COOLANT DRAIN COCK.

FRAME 1 |

1. Hold
2. Take
3. Take
4, Take
5. Take

NOTE

This task is shown for engine LD-465-1C. This task
is the same for all other engines.

Oil pressure transmitter (1) may have already been
taken off engine LDS-465-1A when engine was taken

out of truck.
pipe adapter (2). Take out oil pressure transmitter (1).
out pipe adapter (2).
NOTE

Engine LDS-465-2 has 90° elbow (3) instead of 45°
elbow shown.

out elbow (3).
out coolant drain cock (4).

out elbow (5).

END OF TASK

TA 087640
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3-27. ENGINE COOLING FAN, THERMOSTAT, ANDWATER PUMP ASSEMBLY.
a. Engines LD-465-1, LD-465-1C, LDT-465-1C, LDS-465-1, and LDS-465-1A.

(1) Engine coolant fan.

FRAME 1

1. Takeout four screws and lockwashers (1).
2. Takeoff fan (2).

IF WORKING ON ENGINE LDS-465-1, GO TO FRAME 2.
IF WORKING ON ENGINES LD-465-1, LD-465-1C , LDT-465-1C
END OF TASK

, OR LDS-465-1A,

TA 087643
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FRAME 2

L. Take out engine fan spacer plate (1).

END OF TASK
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(2) Thermostat housing.

FRAME 1 |

NOTE

On some engines, generator adjusting strap (2) is curved
instead of straight as shown. This task is the same for
all generator adjusting straps.

1. Take out nut and lockwasher (1) and take off generator adjusting strap (2).
2. Loosen hose clamp (3).

GO TO FRAME 2

TA 087645
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1. Take out two screws and flat washers (1).
2. Takeout thermostat housing (2) with hose (3).

3. Take off thermostat housing gasket (4) and threw it away.

END OF TASK

TA 087646
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(3) Water pump assembly.

FRAME 1

NOTE

Early LDS-465-1 engine water pump assemblies (2) have
mounting flange (3) instead of tube (4). This task is

the same for both types of pump.
Take out. three screws and lockwashers (1) and take off water pump assembly
(2).
END OF TASK

1.

TA 087647
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b. Engine LDS-465-2.

(1) Engine cooling fan.

FRAME 1

1. Cut and take out three lockwires (1).
2. Take out six screws and lockwashers (2) and take off fan (3).

END OF TASK

TA 087648
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FRAME 1

(2) Thermostat housing.

|

3.

4,
GO

Takeout screw, lockwasher, and serrated washer (1).

2. Takeoff nut and lockwasher (2) and takeout idler pulley adjusting strap (3)

and generator adjusting strap (4).

Take out screw, lockwasher, and plain washer (5) and take out fan idler
pulley adjusting arm (6).

Take off two fan drive belts (7).
TO FRAME 2

TA 087649
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Loosen hose clamp (1).
Take out two screws and flat washers (2).

1.

2.

3. Take out thermostat housing (3) with hose (4).

4. Take off thermostat housing gasket (5) and throw it away.

END OF TASK

TA 087650
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(3) Water pump assembly.

FRAME 1

1. Take out six nuts and lockwashers (1) and take off water pump (2).

2. Take out three screws and lockwashers (3) and take off water pump
housing (4).

END OF TASK

TA 087651
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3-28. CYLINDER HEAD COVER.
a. All

Engines Except LDS-465-2.

FRAME 1

Take off locknut and flat washer (1).
2.

T™M 9-2815-210-34-2-1

GO TO FRAME 2

Take out locknut (2) and takeoff tachometer cable bracket (3)
NOTE

Engine LDS-465-1 does not have chain (4).

TA 087655
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FRAME 2

1. Take off oil filler cap (1).

2. Take out four lockbolts and washers (2) and take off front cylinder h e ad.
cover (3).

3.

Take off cylinder head cover gasket (4) and throw it away.

GO TO FRAME 3

TA 087656
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FRAME 3

1. Take off locknut and washer (1).

2. Take out lockbolt and washer (2) and take off tachometer cable mounting
bracket (3).

3. Take out six lockbolts and washers (4) and take off rear cylinder head
cover (5).

4. Take off rear cylinder head cover gasket (6) and throw it away.
END OF TASK

AT
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b. Engine LDS-465-2.

FRAME 1 |

1. Take off oil filler cap (1).

2. Take off locknut and flat washer (2).

3. Take out seven lockbolts and plain washers (3) and take off front cylinder
head cover (4).

4. Take off front cylinder head cover gasket (5) and throw it away.

GO TO FRAME 2
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FRAME 2

1. Take off locknut and washer (1).

2. Take out seven lockbolts and washers (2) and take off rear cylinder head
cover (3).

3. Take off rear cylinder head cover gasket (4) and throw it away.
END OF TASK
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3-29. CYLINDER HEAD WATER OUTLET MANIFOLD.

FRAME 1

1.

3.
4.
5.

Loosen two hose clamps (1).

NOTE

Three of 12 screws (2) may already have been taken out.

Take out 12 screws (2).
NOTE

Do step 3 for all engines except LDS-465-1.

Take off chain retainer and oil filler cap assembly (3).

Take off front water outlet manifold (4) and rear water outlet manifold (5).

Take off and throw away six water outlet manifold gaskets (6).
END OF TASK

1‘{"’“”"“". u” v,
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3-30. INTAKE AND EXHAUST MANIFOLDS.

a. Preliminary Procedure. Remove cylinder head water outlet manifolds. Refer

to[para 3-29.

b. Removal.

NOTE

Intake manifold and exhaust manifold must be
taken off together as an assembly.

FRAME 1

1. Take out 12 nuts and washers (1) holding top flanges of intake manifold (2)
to cylinder heads (3).

2. Take out six locknuts and washers (4) holding top flanges of exhaust manifold
(5) to cylinder heads (3).

IF WORKING ON ENGINES LDS-465-1 , LDS-465-1A , OR LDS-465-2, GO TO FRAME

FRAME 2.
IF WORKING ON ENGINES LD-465-1, LD-465-1C , OR LDT-465-1C , GO TO FRAME 3

&A
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FRAME 2

1. Take off six nuts and washers (1) holding bottom flanges of intake manifold (2)
to cylinder heads (3).

2. Take off two locknuts (4) and take off oil level gage support bracket (5).
WARNING

Intake manifold (2) and exhaust manifold (7) assembly is
heavy. Hold it up when taking off locknuts and washers

(6) or it may fall and cause injury to personnel.

3. Take off four locknuts and washers (6) holding exhaust manifold (7) to
cylinder heads ( 3).

4. Take off intake manifold (2) and exhaust manifold (7) together as an assembly.
5. Take intake manifold (2) apart from exhaust manifold (7).

GO TO FRAME 4

TA 087678
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FRAME 3

5.
GO TO FRAME 4

Take off four nuts and washers (1) holding bottom flanges of intake manifold
(2) to cylinder heads (3).

Take off two nuts (4) and take off oil level gage support bracket (5).

WARNING

Intake manifold (2) and exhaust manifold (7) assembly is
heavy. Hold it up firmly when taking off locknuts and
washers (6) or it may fall and cause injury to personnel.
Take off six locknuts and washers (6) holding exhaust manifold (7) to
cylinder head (3).
Take off intake manifold (2) and exhaust manifold (7) together as an
assembly.
Take intake manifold (2) apart from exhaust manifold (7).

TA 087679
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||FRAME4 |

1. Takeoff two manifold gaskets (1) and them them away.
END OF TASK

\u‘ x, Cimidie (e mere)

TA 087680

3-128



™™ 9-2815-210-34-2-1

Section Ill. DISASSEMBLY OF ENGINE ASSEMBLY
NOTE

This procedure is the same for all engine models
except where noted.

TOOLS: Engine transport stand, NSN 4910-00-338-6673
Engine maintenance stand, NSN 4910-00-529-8387
Puller, NSN 5120-00-134-7463
Puller kit, pn 8708724

Plug, pn 10899178
Wood block, 2x4x18 inches (2)
Brass rod

SUPPLIES : Lacquer, nitrocellulose, type I, TT-L-50
Tool tags
Wire
Steel bar stock
Bolt (2)
Tags

PERSONNEL : Two
EQUIPMENT CONDITION: Engine mounted on transport stand.
3-31. MOUNTING ENGINE ON MAINTENANCE STAND.

a. Preliminary y Procedures.

(1) Remove engine from shipping container and place on transport stand.
Refer to[para 2-3] through[para 2-5]

(2) Remove generator and mounting bracket. Refer to[para 3-4]
(3) Remove crankcase breather adapter. Refer to[para 3-19|

(4) If engine is equipped with a turbocharger, remove turbocharger. Refer
to[para 3-5

(5) Remove oil pressure regulator valve. Refer to[para 3-24|

(6) Remove air compressor and mounting bracket. Refer to[para 3-12] and
3-17.

(7) Remove fuel filter and mounting bracket. Refer to[para 3-14]|

(8) If engine is equipped with hydraulic pump, remove hydraulic pump.
Refer to[para 3-13

(9) Remove fuel injector pump and fuel injector lines. Refer to[para 3-10
and 3-8.

(10) Remove oil filter and mounting bracket. Refer to[para 3-11] and 3-15.
(11) Remove oil cooler and oil cooler water hose. Refer to[para 3-15|

(12) Remove tappet chamber covers. Refer to[para 3-16|

(13) Remove intake and exhaust manifolds. Refer to[para 3-30]
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b. Mounting.

FRAME 1
NOTE
Engine should be mounted on stand with the center of
balance of engine in the center of mounting area.
Soldiers 1. Using chain hoist, lift engine (1) off transport stand.
Aand B 2. Move chain hoist so engine (1) hangs between engine stand

mounting plates (2).

GO TO FRAME 2

TA 118082
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WARNING

Do not use less than six universal mounting arms. Using
less than six arms may cause the stand to fall, causing
damage to equipment and injury to personnel.

NOTE

Capscrews used to mount engine accessories will be used
to mount engine to maintenance stand. Universal mount-
ing arms will be placed as far apart as practical and at
various angles.

Do not tighten capscrews until all capscrews are put in
place.

1. Working on crank handle side of engine stand, put two universal mounting

arms (1)

in place on mounting plate (2). Put in two capscrews (3).

2.  Put two L-shaped brackets (4) in place on engine block (5).

3. Put in two capscrews (6).
GO TO FRAME 3

TA 118083
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FRAME 3 ]

1. Working on crank handle side of maintenance stand, put three universal
mounting arms (1) on mounting plate (2). Put in three capscrews (3).

2.  Put three L-shaped brackets (4) in place on engine block (5). Put in three
capscrews (6).

GO TO FRAME 4

TA 118084
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FRAME 4

1. Working on side of stand without crank handle, put three universal mounting
arms (1) in place on mounting plate (2). Put in three capscrews (3).

2.  Put three L-shaped brackets (4) in place on engine block (5). Put in three
capscrews (6).

3. Tighten all capscrews.
4. Lower chain hoist and take off lifting sling.

END OF TASK

TA 118085
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3-32. ENGINE FRONT AND REAR LIFTING BRACKETS .

FRAME 1 |

1. Take out two screws and lockwashers (1) and take off front lifting
bracket (2).

On all engines except engine LDS-465-2, do step 1 again for rear lifting
bracket (3).

3. On engine LDS-465-2, take out two screws and
rear lifting bracket and fuel filter assembly (5).

END OF TASK

lockwashers (4) and take out

TA 087738

3-134



TM 9-2815-210-34-2-1

3-33. ROCKER ARMS, ROCKER ARM PUSH RODS, AND VALVE TAPPETS.

FRAME 1

1. Loosen 12 adjusting screw locknuts (1) and turn 12 adjusting screws (2) to
the left to loosen tension on valve springs (3).

2. Take out 12 screws and lockwashers (4).

3. Take out front and rear rocker arm assemblies (5) . Tag each rocker arm
assembly so it can be put back in the same place.

NOTE

When pushrods (6) are taken out, valve tappets (7) may
come out with them. If this happens, tag tappet so it
can be put back in the same bore it came out of. Number
valve tappets, tappet bores, and push rods (6) by num-
bers one to 12 starting from front to rear of engine.

4.  Twist, lift out, and tag 12 push rods (6).
GO TO FRAME 2

TA 087681
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FRAME 2 ]

NOTE

Tag each tappet (1) when it is taken out so it can
be put back in the same place.

1. Take out 12 tappets (1).
END OF TASK

TA 087682
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3-34. CYLINDER HEAD ASSEMBLIES.

FRAME 1

1. Take out 11 nuts and washers (1) from front cylinder head assembly (2).

NOTE

Early model engines have a sleeve spacer instead of
washer (4) under each of three nuts (3).

2. Take off three nuts (3) and three washers (4) from front cylinder head
assembly (2).

3. Do steps 1 and 2 again for rear cylinder head assembly (5).

GO TO FRAME 2

TA 007683
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FRAME 2
1. Join lifting sling (1) to front cylinder head assembly (2) using
screw and flat washer ( 3) and nut and flat washer (4) as shown.
CAUTION
Make sure chain hoist (5) is in position directly above
cylinder head assembly (2) to be taken out. Cylinder
head assembly must be lifted straight up or mounting
studs at top of engine (6) may be bent.
Soldier A 2. Hook chain hoist (5) to lifting sling (1). Guide cylinder head (2)
straight up while soldier B lifts it.
Soldier B 3. Work chain hoist (5) to lift front cylinder head assembly (2) off
engine (6). Set front cylinder head assembly down on workbench.
Soldiers 4. Do steps 1, 2, and 3 again for rear cylinder head assembly (7).
A and B

GO TO FRAME 3

\ ' TA 087684
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FRAME 3

1. Take off and throw away front cylinder head gasket (1) and three fire

rings (2).

2. Take off and throw away rear cylinder head gasket (3) and three fire
rings (4).

END OF TASK

TA 113614
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3-35. CLUTCH ASSEMBLY (ALL ENGINES EXCEPT LDS-465-2).
a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

1. Using prybar, press in four clutch release levers (1), one at a time, and put
a clutch release lever spacer block (2) between each clutch release lever and
pressure plate assembly (3) as shown.

GO TO FRAME 2

TA 087685
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Soldier A 1.

Soldier B 2.

Soldiers 3.
A and B

END OF TASK

WARNING

pressure plate assembly (1) is heavy. It must be held
firmly up and against flywheel (2) when mounting screws

are taken out. If it is not held up, it will fall and cause
injury to personnel.

Clutch disk (4) is heavy enough to cause injury if
dropped. It is held in place by pressure plate assembly
( 1). Do not let it fall out and drop when pressure plate

assembly is taken out or it may cause injury to personnel.

NOTE

Clutch disk (4) may have been taken out before engine
was shipped.

Hold pressure plate assembly (1) firmly up and against flywheel
(2) so it does not fall when soldier B takes out mounting screws

(3).

Take out eight screws and lockwashers (3).

Take out pressure plate assembly (1) and clutch disk (4).

TA 087686
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b. Engines LDS-465-1 and LDS-465-1A.
FRAME 1
CAUTION
Do not make a punch mark anywhere on pressure plate
assembly (1) except where pressure plate assembly is
flush with rim of flywheel (2). Pressure plate assembly
could be bent.

1. Make a punch mark on pressure plate assembly (1) and rim of flywheel (2)
as shown. Both marks should be next to each other so pressure plate as-
sembly and flywheel can be alined during engine assembly.

NOTE
There are many holes in pressure plate assembly (1).
Only three holes have a threaded sleeve behind them
for retaining screws (3). The location of these holes
is different on different pressure plate assemblies.
The right holes may be hard to find because threaded
sleeves are inside springs (4).

2. Using strong light, look through big hole in center of pressure plate assembly
(1). Find the three holes with threaded sleeves behind them.

3. Put 3/8 - 16 x 2 1/4-inch retaining screw (3) and 1 1/4-inch outside
diameter, 1 /8-inch thick flat washer (5) into the three holes found in
step 2. Tighten three retaining screws (3) evenly to take spring pressure
off clutch disk on flywheel (2).

GO TO FRAME 2

T A’
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Soldier A 1.

Soldier B 2.

Soldiers 3.
A and B

END OF TASK

WARNING

Pressure plate assembly (1) is very heavy. It must be
held firmly up and against flywheel (2) when mounting
screws are taken out. |If it is not held up, it will fall

and cause injury.

Clutch disk (3) is heavy enough to cause injury if
dropped. It is held in place by pressure plate assem-
bly (1). Do not let it fail out and drop when pressure
plate assembly is taken off or it may cause injury to
personnel.

NOTE

Clutch disk (3) may have been taken out before engine
was shipped.

Hold pressure plate assembly (1) firmly up and against flywheel
(2) so it does not fall when soldier B takes out mounting screws

(4).

Take out 12 screws and lockwashers (4).

Take out pressure plate assembly (1) and take out clutch disk (3).

TA 086363
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3-36. FLYWHEEL .
a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

NOTE

One threaded hole in crankshaft flange (1) and one
mounting hole in flywheel (2) are offset about 1/16 inch.
Because of this, flywheel (2) can be put back on crank-
shaft flange (1) in only one position.

1. Scribe a line on crankshaft flange (1) and edge of flywheel (2),
so flywheel can be put back in same position on crankshaft flange.

Soldier A 2. Using engine barring tool, hold crankshaft damper and pulley (3)
so it cannot turn to the right.

Soldier B 3. Take top lockbolt (4) out of flywheel.
GO TO FRAME 2

SOLCIER B

SOLDIER A
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FRAME 2
NOTE
Tell machine shop to make pilot stud (1). See figure
3-3.
1. Put pilot stud (1) in hole of flywheel (2) as shown.
Soldier A 2. Using engine barring tool, hold crankshaft damper and pulley (3)
so it cannot turn to the right.
Soldier B 3. Hold flywheel (2) against crankshaft so it will not fall when lock-
bolts (4) are taken out. \yhijle holding flywheel against crankshaft,
take out five lockbolts (4).
Soldiers 4. Hold up flywheel (2) and slide it back clear of pilot stud (1) and
A and B take it off. Set flywheel down on wooden blocks.
Soldier A 5. Take out pilot stud (1).

END OF TASK

SOLDIER B

SOLDIER A

TA 087690
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NOTE 1 NOTE 2

NOTES:
1. MATERIAL - USE 5-INCH LONG BOLT X 1/2-INCH

DIAMETER X 20 THREADS PER INCH
2. CUT OFF HEAD IN AREA (2). GRIND OFF

SHARP EDGES
TA 121162

Figure 3-3. Pilot Stud Fabrication Instructions

3-146



T™M 9-2815-210-34-2-1

b. Engines LDS-465-1 and LDS-465-1A.

FRAME 1

NOTE

One threaded hole in crankshaft flange and one mount-
ing hole in flywheel (1) are offset about 1/6 inch.
Because of this, flywheel can be put back on crankshaft

flange in only one position.

Soldier A 1. Using engine barring tool, hold crankshaft damper and pulley (2)
so it cannot turn to the right.

Soldier B 2. Take top lockbolt (3) out of flywheel (1).
GO TO FRAME 2

SOLDIER B

SOLDIER A °
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FRAME 2

1.
2.

NOTE

Tell machine shop to make pilot stud (1). See figure
3-3.

Put pilot stud (1) in mounting hole in flywheel (2) as shown.
Make a scribe mark (3) on flywheel (2) next to pilot stud (1) as shown.

GO TO FRAME 3

TA 086356
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FRAME 3

—1

Using engine barring tool, hold crankshaft damper and pulley (1)

Soldier A 1.
so it cannot turn to the right.

Soldier B 2. Hold flywheel (2) against crankshaft so it will not fall when
lockbolts (3) are taken out. \whijle holding flywheel against
crankshaft, take out five lockbolts (3).

Soldiers 3. Hold up flywheel (2) and slide it back clear of pilot stud (4) and
A and B off. Set flywheel down on wood blocks.

Soldier A 4. Mark crankshaft flange (5) around hole for pilot stud (4) with
lacquer. Take out pilot stud (4).

END OF TASK

SOLDIER A
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c. Engine LDS-465-2.

FRAME 1

NOTE

One threaded hole in crankshaft flange and one mount-
ing hole in flywheel (1) are offset about 1/16 inch.

Because of this, flywheel (1) and flexible transmission

plates (2) can be put back on crankshaft flange in
only one position.

Soldier A 1. Using engine barring tool, hold crankshaft damper and pulley (3)
so it cannot turn to the right.

Soldier B 2. Take out whichever lockbolt (4)

is now near top of flywheel (1).
GO TO FRAME 2

SOLDIER A

TA 087694
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‘E RAME 2

NOTE

Tell machine shop to make pilot stud (1). See figure
3-3.
1. Put pilot stud (1) through hole in flywheel (2) and flexible transmission
plates (3) and tighten as shown.
2. Make a scribe mark (4) on transmission drive ring (5) next to pilot stud (1)

as shown. Make a second pair of scribe marks (6) near edge of outer flexible
drive plate (3) and on inner lip of flywheel (2) opposite pilot bolt (1) as

shown.

GO TO FRAME 3

TA 087695
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FRAME 3

Soldier A 1. Using engine barring tool, hold crankshaft damper and pulley (1)
so it cannot turn to the right.

Soldier B 2. Hold flywheel (2) and flexible drive plates (3) against crankshaft
so they will not fall when lockbolts (4) are taken out. While
holding flywheel (2) and flexible drive plates (3) against crank-
shaft, take out five lockbolts (4).

3. Take out transmission drive ring (5) and outer flexible drive
plate ( 3).

Soldier A 4. Using tool tag and wire, tag outer flexible drive plate (3) with
the number 4 so it can be put back in the same place.

GO TO FRAME 4

SOLDIER B
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FRAME 4

NOTE
Flexible drive plate (1) was already taken out.

1. Make a scribe mark (2) on flexible drive plate (3) alined with
scribe mark (4) on inner lip of flywheel (5) as shown.

Soldier B 2. Take off flexible drive plate (3).

Soldier A 3. Using tool tag and wire, tag flexible drive plate (3) with the
number 3 so it can be put back in the same place.

4. Make a scribe mark (6) on flexible drive plate (7) alined with
scribe mark (4) on inner lip of flywheel (5) as shown.

Soldier B 5. Take off flexible drive plate (7).

Soldier A° 6. Using tool tag and wire, tag flexible drive plate (7) with the
number 2 so it can be put back in the same place.

GO TO FRAME 5

NOTE: PARTS WITHOUT CALLOUTS
ARE SHOWN ONLY FOR
REFERENCE PURPOSES.
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FRAME 5

Soldier B 2.
Soldier A 3.

GO TO FRAME 6

Make a scribe mark (1) on last flexible drive plate (2) alined with
scribe mark (3) on inner lip of flywheel (4) as shown.

Take off last flexible drive plate (2).

Using tool tag and wire, tag last flexible drive plate (2) with the
number 1 so it can be put back in the same place.

TA 087688
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FRAME 6

Soldiers 1. Hold up flywheel (1) and slide it back clear of pilot stud (2) and
A and B take it off. Set flywheel down on wood blocks.

Soldier A 2. Using lacquer, mark crankshaft flange (3) around hole for pilot
stud (2).

3. Take out pilot stud (2).
END OF TASK
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3-37. FLYWHEEL HOUSING.

FRAME 1

NOTE

Flywheel housing (3) shown is for engine LDS-465-1A.
This task is the same for all other engines.

1. Take off two nuts (1) and two 1/8-inch thick washers (2).
WARNING

Flywheel housing (3) is heavy. Be sure to hold it firmly
up and against engine when taking off mounting nuts (4).
It could fall off mounting studs (5) and cause injury to
personnel.

Soldier A 2. Hold flywheel housing (3) firmly against engine so it does not slip
off mounting studs (5) and fall.

Soldier B 3. Take off six nuts (4) and six 1/16-inch washers (6).

Soldiers 4. Take off flywheel housing and gasket (3). Throw away gasket.
A and B

END OF TASK

TA 087749
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3-38. CRANKSHAFT REAR OIL SEAL AND HOUSING.

FRAME 1

NOTE

Some engines do not have oil seal housing gasket (l).
On these engines, flywheel housing gasket (2) cannot
be taken off until crankshaft rear oil seal housing (3)
is taken off.

1. When working on an engine with an oil seal housing gasket (1), take off fly-
wheel housing gasket (2) and throw it away.

NOTE
Most engines do not have two lockplates (4).

2. Bend back tabs on lockplates (4). Take out six screws and lockwashers (5)
and two lockplates (4). Take off crankshaft rear oil seal housing (3) and oil
seal (6).

3. Using a small punch, drive oil seal (6) out of rear oil seal housing (3). Throw
away oil seal.

4. When working on an engine with an oil seal housing gasket (1), take it off
and throw it away.

5. If working on an engine which does not have an oil seal housing gasket (1),
take off flywheel housing gasket (2) and throw it away.

END OF TASK
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3-39. OIL PAN.
a. Engines LD-465-1, LD-465-1A, and LDT-465-1C.

FRAME 1

1. Work engine stand to turn engine upside down so oil pan (1)
faces up as shown.

2. Takeout 30 screws and lockwashers (2).

Soldiers 3. Take off oil pan (1).
A and B

Soldier A 4. Take off and throw away oil pan gasket (3).
END OF TASK

TA 087698
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b. Engine LDS-465-1.

FRAME 1
1. Work engine stand to turn engine upside down so oil pan (1)
faces up as shown.
NOTE
If engine had side-mounted flame heater system, three
screws and lockwashers (2) were taken out with flame
heater fuel pump and fuel filter bracket. Screw and
lockwasher (3) were taken out with flame heater fuel
supply and fuel return tube clamp.
2. Take out three screws and lockwashers (2) and screw and
lockwasher (3).
NOTE
Some LDS-465-1 engines do not have fuel injection pump
oil drain hose clamp bracket (4).
3. Take out screw and lockwasher (5) and fuel injection pump oil
drain hose clamp bracket (4).
4. Take out 25 screws and lockwashers (6).
Soldiers 5. Take off oil pan (1).
A and B

Soldier A° 6. Take off and throw away oil pan gasket (7).
END OF TASK
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c. Engine LDS-465-1A.

FRAME 1
1. Work engine stand to turn engine upside down so oil pan (1)
faces up as shown.
2. Take out screw and internal tooth lockwasher (2). Take off
engine ground lead (3).
NOTE
Some LDS-465-1A engines do not have fuel filter drain
tube bracket (5).
3. Take out screw and lockwasher (4). Take off fuel filter drain
tube bracket (5).
4. Take out 28 screws and lockwashers (6).
Soldiers 5. Take off oil pan (1).
A and B
Soldier A 6. Take off and throw away oil pan gasket (7).

END OF TASK
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d. Engine LDS-465-2.

FRAME 1

1. Work engine stand to turn engine upside down so oil pan (1)
faces up as shown.

2. Take out two screws and lockwashers (2). Take out throttle
return spring bracket (3).

3. Take out 28 screws and lockwashers (4).

Soldiers 4. Take off oil pan (1).
A and B

Soldier A 5. Take off and throw away oil pan gasket (5).
END OF TASK

1)
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3-40. OIL PUMP TUBES.
a. Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

1. Take out screw, lockwasher and nut (1).

2. Take out two screws and lockwashers (2). Take out pressure oil pump
pickup tube (3) with tube clamp (4). Take off pressure oil pump pickup
tube gasket (5) and throw it away.

GO TO FRAME 2

TA 0B7702
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FRAME 2

1. Cut and takeout safetywire (1). Takeout two drilled-head bolts (2).

2. Take out two screws and lockwires (3).

3. Take out pressure oil pump outlet tube (4), outlet tube flange (5), and
pressure oil pump outlet tube flange O-ring (6). Throw away O-ring.

4. Take off outlet tube gasket (7) and throw it away.

GO TO FRAME 3

TA 087703
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END OF TASK

FRAME 3

1. Take out two screws and lockwashers (1).

2. Take out two screws and lockwashers (2).

3. Take out scavenge oil pump inlet tube (3) with two tube clamps (4).
4. Take off inlet tube gasket (5) and throw it away.

TA 087704
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b. Engines LDS-465-1, LD-465-1A, and LDS-465-2.
NOTE

Only the pressure oil pump outlet tube is
taken out before the oil pump is removed
from these engines.

FRAME 1 |

1. Cut and take out safetywire (1).

Take out two drilled-head bolts (2).

2. Take out two screws and lockwashers (3).

pump outlet tube (4), outlet tube flange (5), and

3. Take out pressure oil
Throw away O-ring.

pressure oil pump outlet tube flange O-ring (6).

4. Take off outlet tube gasket (7) and throw it away.

END OF TASK
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3-41. OIL PUMP ASSEMBLY.
a. Oil Pump Gear Backlash Check.

FRAME 1

1. Mount dial indicator on timing gear cover (1). Point of dial indicator should
rest against side of a tooth on oil pump drive gear (2).

NOTE
When measuring backlash, make sure that oil pump
idler gear (3) does not turn. If gear turns, back-
lash readings will be wrong.

2. Turn oil pump drive gear (2) as far as you can in one direction. Set dial
indicator to read O.

3. Hold oil pump idler gear (3) so it cannot turn. Turn oil pump drive gear (2)
as much as you can in the other direction. Read backlash between oil pump
drive gear (2) and oil pump idler gear (3).

4. If backlash is not between 0.006 and 0.014 inch, mark oil pump drive gear (2)

and oil pump idler gear (3) for replacement.

END OF TASK
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Removal.

(1) Engines LD-465-1, LD-465-1C, and LDT-465-1C.

FRAME 1

CAUTION

Oil pump assembly (2) must be pulled straight

out of engine. If it is not pulled straight out,
small dowel pins behind oil pump may be broken.

1. Take out three lockbolts (1) and take out oil pump assembly (2).
END OF TASK

3-167



TM 9-2815-210-34-2-1

(2) Engines LDS-465-1, LDS-465-1A, and LDS-465-2.

FRAME 1

1. Take out screw and lockwasher (1).
2. Takeout screw and lockwasher (2).

GO TO FRAME 2
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FRAME 2

CAUTION

Oil pump assembly (2) must be pulled straight out
of engine. If it is not pulled straight out, small
dowel pins behind oil pump assembly may be broken.

1. Take out three lockbolts (1) and take out oil pump assembly (2) with tubes
(3, 4, and 5).

GO TO FRAME 3
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FRAME 3

1. Take out two screws and lockwashers (1) and take off scavenge oil pump
inlet tube (2). Take off and throw away scavenge oil pump inlet tube
gasket (3).

2. Take out four screws and lockwashers (4). Take off pressure oil pump
pickup tube (5) and scavenge oil pump outlet tube (6) together. Take off
and throw away two gaskets (7).

GO TO FRAME 4
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FRAME 4

1. Take out nut (1), lockwasher (2), and screw (3) and take off pressure
oil pump pickup tube brace (4).

2. Take out nut (5), lockwasher (6), and screw (7) and take scavenge oil
outlet tube (8) apart from pressure oil pump pickup tube (9).

END OF TASK

pump
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3-42. PISTON AND CONNECTING ROD ASSEMBLIES.
CAUTION
It is easy to damage the equipment if you do not
know what you are doing. Do not try to do this

task unless you are experienced at it, or you
have an experienced person with you.

FRAME 1

1. Turn engine overhaul stand so that crankshaft damper and pulley (1) are
facing up.

2. Using engine barring tool, turn crankshaft damper and pulley (1) until
cylinder number one piston and connecting rod assembly (2) and cylinder
number six piston and connecting rod assembly (3) are at bottom of stroke.

NOTE

Cylinder sleeves (4, 5, and 6) and piston and con-
necting rod assemblies (2, 3, and 7) are called by
numbers one to six counting from front to rear of
engine (8).

3. Using cylinder ridge reamer, ream out ridge at top of number one cylinder
sleeve (4) and number six cylinder sleeve (5).

GO TO FRAME 2
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FRAME 2

NOTE

Cylinders and piston and connecting rod assemblies are
called by numbers one to six counting from front to
rear of engine.

1. Turn crankshaft damper and pulley (1) until two bolts (2) holding cylinder
number one connecting rod bearing cap (3) can be easily reached, as shown.

2. Take out two bolts (2) and take out cylinder number one connecting rod
bearing cap (3).

3. Take off cylinder number one connecting rod bearing half (4). Tag it with

number of piston and connecting rod assembly it was taken from, followed
by letter “C” for cap.

4. Take out two bolts (5) and take out cylinder number six connecting rod
bearing cap (6).

5. Do step 3 again for number six connecting rod bearing half (4).
GO TO FRAME 3
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FRAME 3

Turn crankshaft damper and pulley (1) about 1/4 turn to the left to leave
spaces between cylinder number one connecting rod (2) and connecting rod

journal (3), and between cylinder number six connecting rod (4) and
connecting rod journal (5).

1.

GO TO FRAME 4
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FRAME 4

CAUTION

Be careful not to scratch inside surface of cylinder
sleeves (1) when taking out piston and connecting rod
assemblies (2 and 3).

Be careful not to scratch or dent connecting rod upper
bearing halves (4) when pushing out piston and con-
necting rod assemblies (2 and 3). Push only on bottom
of connecting rod (5), not on bearing halves.

NOTE

Cylinder sleeves (1) may come out with piston and
connecting rod assemblies (2 and 3). If cylinder
sleeve comes out, tag it so it can be put back in the
same place.

Soldier A 1. Watch top of cylinder number one piston and connecting rod as-
sembly (2). Tell soldier B when piston rings (6) are clear of
cylinder sleeve (1).

Soldier B 2. Using wood or nylon dowel and hammer, gently tap bottom of
cylinder number one connecting rod (5). Drive piston and con-
necting rod assembly (2) out of engine until soldier A tells you
piston rings (6) are clear of cylinder sleeve (1).

Soldier A 3. Pull piston and connecting rod assembly (2) out of engine.
Soldiers 4. Do steps 1 through 3 again for cylinder number six piston and
A and B connecting rod assembly (3).

GO TO FRAME 5

SOLDIER B SOLDIER A
TA 086361
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FRAME 5

1.

GO

Takeout connecting rod upper bearing half (1).

Tag connecting rod upper bearing half (1) with number of cylinder it came

from and letter “R” for connecting rod.

TO FRAME 6

NOTE: PARTSWITHOUT CALLOUTS
ARE SHOWN ONLY FOR
REFERENCE PURPOSES.
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FRAME 6

NOTE
Piston and connecting rod assemblies (1 through 4) are
taken out in pairs.

1. Do frames 1 through 5 again for cylinder number two piston and connecting
rod assembly (1) and cylinder number five piston and connecting rod
assembly (2).

2. Do frames 1 through 5 again for cylinder number three piston and connecting
rod assembly (3) and cylinder number four piston and connecting rod
assembly (4).

END OF TASK
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3-43. CRANKSHAFT DAMPER AND PULLEY ASSEMBLY.

FRAME 1

Soldier A 1.
2.

Put two bolts (1) in crankshaft flange (2) as shown.

Wedge a length of steel bar stock (3) between two bolts (1) so
that other end of bar rests on floor. This will keep crankshaft
from turning when crankshaft damper and pulley retaining bolt
is taken out. Hold steel bar in this position while soldier B takes
out crankshaft damper and pulley retaining bolt.

GO TO FRAME 2

TA 087723
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TM 9-2815-210-34-2-1

Soldier B 1.

END OF TASK

Takeout two screws and lockwashers (1) and take off
lockplate (2).

Using impact wrench, take out crankshaft damper and puller
retaining bolt (3).

Take off crankshaft damper and pulley retaining washer (4).

WARNING

Crankshaft damper and pulley assembly (5) is heavy.
Dropping it will cause damage to equipment and injury
to personnel.

If working on any engine except LDS - 465-2, take off
crankshaft damper and pulley assembly (5) using puller
kit and plug.

If working on engine LDS-465-2, take off crankshaft damper
and pulley assembly (5) using mechanical puller.

TA 087724
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3-44. TACHOMETER DRIVE ADAPTER.
a. All Engines Except LDS-465-2.

FRAME 1

1. Unscrew and takeout tachometer drive adapter (1).
2. Pull out tachometer drive shaft (2).

3. Unscrew and take out tachometer takeoff adapter (3). Take off and throw
away tachometer takeoff adapter gasket (4).

END OF TASK

A
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b. Engine LDS-465-2.

FRAME 1

CAUTION

Be careful not to bend drive shaft (1) when taking out
tachometer drive adapter and shaft assembly (2).

1. Unscrew and takeout tachometer drive adapter and shaft assembly (2). Take
off and throw away gasket (3).

2. Unscrew and takeout tachometer takeoff adapter (4). Takeoff and throw
away tachometer takeoff adapter gasket (5).

END OF TASK
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3-45. TIMING GEAR COVER ASSEMBLY.

FRAME 1

1. Take out six screws and lockwashers (1).

2. Take off nut, lockwasher, and screw (2).

3. Take off nut, lockwasher, and screw (3).

4. Take off nut and lockwasher (4), and take off timing gear cover (5). Take

off and throw away timing gear cover gasket (6).

END OF TASK
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3-46. CAMSHAFT GEAR AND CRANKSHAFT GEAR.

FRAME 1
NOTE
Crankshaft dirt and liquid deflector (1) is used
on engine LDS - 465-2 only.
1.

Take of crandshaft dirt and liquid deflector (1).

Put wood block or brass rod (2) between camshaft gear (3) and crankshaft
gear (4) as shown.

Take off camshaft gear retaining nut (5).

4. Take out wood block or brass rod.

5. Using mechanical puller, take out camshaft gear (3) and crankshaft

gear (4).
END OF TASK
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3-47. OIL PUMP IDLER GEAR ASSEMBLY.
FRAME 1
NOTE
Do not take off oil pump idler gear (3) if it is not dam-
aged. |If idler gear is not damaged, go to step 4.
1. Take off retaining ring (1).
2. Take off thrust washer (2).
3. Take off idler gear and bearing (3). Press bearing out of idler gear.
CAUTION
Be careful not to bend or scratch main bearing lower
half (6) when taking it out.
4. Take out two screws and washers (4) and take out front main bearing cap (5).
Take off front main bearing lower half (6).
5. Tag front main bearing lower half (6) with the number 1.

END OF TASK
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3-48. MAIN BEARING CAPS, CRANKSHAFT ASSEMBLY, AND MAIN BEARINGS.
CAUTION

It is easy to damage the equipment if you do
not know what you are doing. Do not try to
do this task unless you are experienced at it,
or you have an experienced person with you.

FRAME 1

NOTE

Main bearing caps are called by numbers one to seven
counting from front to rear of engine. The number four
main bearing cap (6) is called thrust main bearing cap.

1. Using center punch, put two punch marks (1) on camshaft side of number
two main bearing cap (2).

three main bearing cap (4).

3. Using center punch, put four punch marks (5) on camshaft side of thrust
main bearing cap (6).

4. Using center punch, put five punch marks (7) on camshaft side of number
five main bearing cap (8).

5. Using center punch, put six punch marks (9) on camshaft side of number
six main bearing cap (10).

NOTE

The number seven rear main bearing cap does not
need punch marks because it can only go on one way.

GO TO FRAME 2

2. Using center punch, put three punch marks (3) on camshaft side of number

TA 121051
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FRAME 2

CAUTION
Be careful not to bend or scratch main bearing lower

half (3) when taking it out.

1. Take out two screws and washers (1) and take out rear main bearing cap (2).
Take off rear main bearing lower half (3).

2. Tag rear main bearing lower half (3) with the number 7.

3. Take out and throw away two rear main bearing cap seals (4).
GO TO FRAME 3
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FRAME 3

CAUTION

Be careful not to bend or scratch main bearing lower
half (3) when taking it out.

1. Take out two screws and washers (1) and take out front main bearing cap (2)
Take off front main bearing lower half (3).

2.  Tag front main bearing half (3) with the number 1.
GO TO FRAME 4

TA 087752
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FRAME 4

CAUTION

Be careful not to bend or scratch main thrust bearing
lower half (3) when taking it out.

NOTE

Main bearing caps and main bearing lower halves are
called by numbers one to seven counting from front to
rear of engine.

The number four main bearing cap (2) is called thrust
main bearing cap. It is different-from other main bear-
ing caps (4) because it has a thrust shoulder (5).

The number four main bearing lower half (3) is called
thrust main bearing lower half. It is different from
other main bearing lower halves because it has flanges

(6).

1. Take out two screws and washers (1) and take out thrust main bearing cap (2).
Take off thrust main bearing lower half (3).

GO TO FRAME 5
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FRAME 5

CAUTION

Be careful not to bend or scratch main bearing lower
halves (3) when taking them out.

NOTE

Main bearing caps (2, 4, 5, and 6) and main bearing
lower halves (3) are called by numbers one to seven
counting from front to rear of engine.

1. Take out two screws and washers (1) and take out number two main bearing
cap (2). Take off number two main bearing lower half (3). Tag number two
main bearing lower half with the number 2.

2. Do step 1 again for number three main bearing cap (4), number five main
bearing cap (5), and number six main bearing cap (6).

GO TO FRAME 6
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FRAME 6

CAUTION
Do not use a chain or metal cable sling to lift crank-
shaft (2). Crankshaft will be scratched.

1. Wrap rope sling (1) around crankshaft (2) as shown. Crankshaft must be
balanced on sling so that it does not tip when lifted out.

2. Hook rope sling (1) to chain hoist (3).

3. Work chain hoist (3) to lift out crankshaft (2). Set crankshaft down on
workbench.

GO TO FRAME 7
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FRAME 7

CAUTION
Be careful not to bend or scratch main bearing upper
halves (1 through 7) when taking them out.
NOTE

Main bearing upper halves are called by numbers one to
seven counting from front to rear of engine.

The number four main bearing upper half (1) is called
main thrust bearing upper half. It is different from
other main bearing upper halves (2 through 7) because
it has flanges (8).

1. Take out main thrust bearing upper half (1).

2.  Take out number one main bearing upper half (2). Using tool tag and wire,

tag it with the number 1.

3. Do step 2 again for number two main bearing upper half (3), number three

main bearing upper half (4), number five main bearing upper half (5), number
six main bearing upper half (6), and number seven main bearing upper half

(7).
END OF TASK
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3-49. ENGINE FRONT PLATE.

FRAME 1 |

1. Takeout six screws and lockwashers (1) and takeoff engine front plate (2).
2. Take off and throw away engine front plate gasket (3).
END OF TASK
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3-50. PISTON COOLING NOZZLES.

FRAME 1

NOTE

Cylinders are called by numbers one to six counting
from front to rear of crankcase.

1. Take out six lockbolts (1) and six piston cooling nozzles (2). Tag each
piston cooling nozzle with the number of cylinder it came from.

END OF TASK

REAR 3 FRONT

° o0 ©° 6 o0 0o o w@ ° 6.0 o
A\
&
[ 1l

TA 087709

3-193




TM 9-2815-210-34-2-1

3-51. CAMSHAFT ASSEMBLY.

FRAME 1

1. Takeout two screws and washers (1) and take off camshaft thrust plate (2).
CAUTION
When taking out camshaft (3), be careful not to damage
camshaft bearing.
2. Take out camshaft (3).
GO TO FRAME 2

TA 087754

3-194



TM 9-2815-210-34-2-1

FRAME 2

CAUTION

When sliding long bar through camshaft bearings, be
careful not to damage bearings.

1. Using long bar and soft-faced hammer, knock camshaft rear bearing plug (1)
out by pounding inward from back of crankcase (2).

END OF TASK
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3-52. REMOVING CYLINDER BLOCK FROM OVERHAUL STAND.

FRAME 1

1 Put two crossbars (1) on four studs (2) and screw on four nuts (3).

2 Put lifting sling (4) with hoist hook (5) under two cross bars (1) as shown.
3. Raise hoist until lifting sling (4) is holding weight of cylinder block (6).
4

Working on side of overhaul stand (7) without crank handle, loosen three
capscrews 8).

5. Take out three capscrews (9) and slide three universal mounting arms (10)
away from cylinder block (6).

GO TO FRAME 2
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FRAME 2

1. Working on crank handle side, loosen three capscrews (1).

2. Take out three capscrews (2).

3. Takeout three capscrews (1) and three universal mounting arms (3).

GO TO FRAME 3
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FRAME 3

Take off two universal

GO TO FRAME 4

Working on crank handle side,

1
2
3. Takeout two capscrews (1).
4

Take out two capscrews (2).

mounting arms (3).

loosen two screws (1).

TA 118113
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FRAME 4

1. Using chain hoist (1), lift cylinder block (2) clear of overhaul stand (3)
2.  Move overhaul stand (3) out of the way.

3. Using chain hoist (1), lower cylinder block (2) down onto ground.
END OF TASK

i

114

>
a

3-199/(3-200blank)






TM 9-2815-210-34-2-1

By Order of the Secretaries of the Army and the Air Force:

E. C. MEYER
General, United States Army
Chief of Staff
Official:

J. C. PENNINGTON
Major General, United States Army
The Adjutant General

LEW ALLEN, JR., General, USAF

Chief of Staff
Official:

VAN L. CRAWFORD, JR., Colonel, USAF
Director of Administration
Distribution:

To be distributed in accordance with DA Form 12-38, Direct and General Support
Maintenance requirements for 2-1/2 Ton Truck Cargo; 2-1/2 Ton Truck Van; 5-Ton
Truck Chassis; 5-Ton Truck Van; and 5-Ton Truck Cargo; etc.

*U.S. GOVERNMENT PRINTING OFFICE: 1993-342-421/80780






RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETEIN® WEONE wivH tHIs pusLIcATION?

FROM (PRINT YOQUR UNIT'S COMPLETE ADDRESS)
THEN. . . JOT DOWN THE COR, /st Bn, 65 % ADA
DOPE ABOUT IT ON THIS Attn: SPY Jane Idone

FORM, CAREFULLY TEAR IT
OUT. FoLD IT AND DROPIT | |84 WS, FE& 33040

IN THE MAIL/! DATE SENT

!i p\ 7 o Date sent in

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

™ 9-2815-210-34-2-1 3 Aor 81 R

BE EXACT  PIN-POINT WHERE IT1S I |\ 11415 SPACE TELL WHAT IS WRONG

PAgE g:::;{ rlsgns T:BOLE AND WHAT SHOULD BE DONE ABOUT IT:
3-6 |34 FRA. i€ [ olp ¥ neadls ' Full ot and Ao |

9 - 4
I IW ortt p (8). “ Skada nean Fall I
I IMWMwyMwm/m(e) I
A /4 locko ke (1) st

| scteio () aqe teceraed, |
3-166 341 RANE [, Gl § allnwebl Loness /’"’

I /‘w‘éé"é “’/-"4&4 ao C.004 awnsd 0,004 l
I Wik . Sacktash Linels aknld b |
0.006 aad 0.0/% cocd
| 7\ /“\ r\ MAArr~\MN |
kﬂvureo NAME GﬂACE‘zﬂ TITLE AND TEtEPW

5Py Jane Ldme  Auovm 222-22 /7
DA M 20282 Dremnial T STty o

AND GIVE {7 TO YOUR HEADQUARTERS



REVERSE OF DA FORM 2028-2

FILL IN YOUR %
UNIT'S ADDRESS %
% o
DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS %

Commander

U.S. Army Tank-Automotive Command
ATTN: DRSTA-MB

Warren. M| 48020

e e e e — . —— — o ——— e o= R e s e

INI 031VHO1UId SNOTY NYLL



RECOMMENDED CHANG

SOVETEINE WROME wrH tHis pusLicaTion?

ES TO EQUIPMENT TECHNICAL PUBLICATIONS

FROM (PRINT YOUR UNIT'S COMPLETE ADORESS)
ﬁHEN .. JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEARIT
OUT, FOLD IT AND DROPIT
. IAT TLILC AL ALY } MATYECEMY
,'j\ u' L11L i1l dali Rl
DB IS ATINA M INMDED DI IFATIAMMANATE ﬂ:‘ 18 IFATIAM TIT E l
I ™ 9-2815-210-34-2-1 3 Apr 81 gNgINE AgﬁE”Bbf,EsﬁT MAINTENAN
BE EXACT PIN-POINT WHERE ITIS | |\ roic SPACE TELL WHAT IS WRONG
PAGE PARA. ncgas TABLE AND WHAT SHOULD BE DONE ABOUT IT:
NO GRAPH N NO

—_

| PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER

| SIGN HERE

|

- |

PREVIOUS EDITIONS
ARE OBSOLETE.

FORM
JuL 78

DA .%2™, 2028-2

PS --IF YOUR OQUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS



FILL 'N YOUR
UNIT'S ADDRESS
g L

v FOLD BACK

REVERSE OF DA FORM 2020-2

Commander

U.S. Army Tank-Automotive Command
ATTN: DRSTA-MB

Warren. M1 48090

v —— et —— —— o S —— ——— — — ——— o d— om— —— — ma—

ININ 031VHOSN3d SN0V UVIL



(62)
(&)

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

H.

NN ADNATIIT YT NAAT 7IFTO

orec Apvul 11 Oy 10 I

FORM, CAREFULLY TEARIT
OUT, FOLD IT AND DROPIT
\UN THE MAIL! J oAt

EN. .

. JOT DOWN THE

SOMETIING WRONE wir vHis pusLicaTion?

FROM (PRINT YOUR UNIT'S COMPLETE ADDRESS)

JBLICATION NUMBER

TM 9-2815-210-34-2-1

PUBLICATION DATE

3 Apr 81

PUBLICATION TITLE
ENGINE ASSEMBLIES,
DIR. & GEN. SUPPORT MAINTENANCE

11

BE EXACT  PIN-POINT WHERE IT IS

PAGE PARA-
NO GRAPH

FIGURE
NO

TABLE
NO

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

I PRINTED NAME GRACE OR TITLE AND TELEPHONE NUMBER

PREVIOUS EDITIONS
ARE OBSOLETE.

Isuc~ HERE

i

OC I WAL ALITEIT wwaMTe
o TUURA JU TR WARINTD

v
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE T TO YOUR HEADQUARTERS



AEVERSE OF DA FOAM 202¢-2

TEAR ALONG PERFORATED LINE

—

G G — . —— . — —— — —— — ——— —— — o——

L4

FOLD BAC

UNIT'S ADDRESS
AV

FILL IN YOUR

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS

. . —— —— B ——— S — — —— — —— — W ——— —— — ——

ank-Automotive Command

r
Ll

e
T
RSTA-MB

and
AT T WA
: AT 1Ay TV W/

rm
N
Warren. MI 48090

S.A
1

C
"
U
A
()



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WERONE wrr His pusLicaTion?

FROM (PRINT YOUR UNIT'S COMPLETE ADDRESS)
THEN. .. JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY TEARIT
OUT, FOLD IT AND DROPIT

IN THE MAIL! DATE SENT
|
PUBLICATION NUMBER PUBLICATION DATE PL;‘BGL IICNAElOANsTéTELﬁBL I ES
PRTE-210-247- E :
™ 9-2815-210-34-2-1 3 Aor 81 | 1R " GEN. SUPPORT MAINTENAN

BE EXACT PIN-POINT WHERE IT IS | |\ 1418 SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:

GRAPH NO NO

PRINTED NAME GRADE OR T!ITLE AND TELEPHONE NUMBER SIGN HERE

DA , FORM 2028-2 PREVIOUS EDITIONS PS--IF YOUR OUTFIT WANTS TGO KNOW ABOUT YOUR

JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS



REVEASE OF DA FOAWM 2028-2

-y
~

»

FILL IN YOUR !
UNIT'S ACDRESS s
o

=

n

DEPARTMENT OF THE ARMY

JNIT GILVUO4NI.

OFFICIAL BUSINESS

Commander o .
U.S. Army Tank-Automotive Command
ATTN: DRSTA-MB
Warren. Ml 48090

— — ——— —— —— —— ——— A —— — —— —— — —— — — w—mn emeem e



LINEAR MEASURE

1 Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches
1 Meter= 100 Centimeters = 1000 Millimeters = 39.37 Inches

THE METRIC SYSTEM AND EQUIVALENTS

1 Kilometer= 1000 Meters=0.621 Miles

WEIGHTS

1 Grom =0.001 Kilograms =1000 Milligrams =0.035 Ounces

1 Kilogrom =1000 Grams =2.2 Lb
1 Metric Ton=1000 Kilogroms =1 Megogram =1.1 Short Tons

LIQUID MEASURE

1 Milliliter =0.001 Liters=0.0338 Fluid Ounces
1 Liter= 1000 Mitliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq Centimeter =100 Sq Millimeters= 0.155 Sq Inches

1 Sq Meter=10,000 Sq Centimeters=10.76 Sq Feet
1Sq Kilometer= 1,000,000 Sq Meters=0.386 Sg Miles

CUBIC MEASURE

1 Cu Centimeter =1000 Cu M llimeters =0.06 Cu Inches
1 Cu Meter =1,000,000 Cu Centimeters =35.31 Cu Feet

TEMPERATURE
5/ (°F - 32) =°c

2129 Falwenheit is equivalent 10 100° Celsius

909 Fahrenheit is equivalent 10 32.29 Celsius

329 Fatwenheit is equivalent 1o o° Celsius

9/5C% +32=F°

APPROXIMATE CONVERSION FACTORS

TO CHANGE

Inches.

Feet.

Yards .

Miles . ..
Square Inches .
Square feet .
Square Yards.
Square Miles.
Acres . .
Cubic Feet.
Cubic Yards .
Fluid Qunces.
Pints .

Quarts.

Gallons .
Ounces.

Pounds.

Short Tons.
Pound-Feet.

Pounds per Squaré inéh.

Miles per Gallon.
Miles per Hour.

TO CHANGE

Centimeters .

Meters. .

Meters.

Kilometers. .
Square Centimeters.
Square Meters .
Square Meters .
Square Kilometers .
Square Hectometers.
Cubic Meters.

Cubic Meters.
Milliliters .

Liters.

Liters.

Liters.

Grams .

Kilograms . .
Metric Tons . .
Newton-Meters .
Kilopascals . . . . .
Kilometers per Liter.
Kilometers per Hour .

10 MULTIPLY BY
. Centimeters. 2.540
. Meters . . 0.305
. Meters . 0.914
. Kilometers . - 1.609
. Square Centimeters . 6.451
. Square Meters. 0.093
. Square Meters. 0.836
. Square Kilometers. . 2.590
. Square Hectometers . 0.405
. Cubic Meters . N0.028
. Cubic Meters . . 0.765
. Milliliters, . 29.573
. Liters . n.473
. Liters . 0.946
. Liters . . 3.785
. Grams. . 28.349
. Kilograms, 0.454
. Metric Tons. . 0.907
. Newton-Meters. . 1.356
. Kilopascals. . . . . . 6.895
. Kilometers per Liter . 0.425
. Kilometers per Hour. 1.609

10 MULTIPLY BY
. Inches . 0.394
. Feet . 3.280
. Yards. 1.094
. Miles., . . .. 0.621
. Square Inches. . 0.155
. Square Feet. . 10.764
. Square Yards . . 1.196
. Square Miles . . 0.386
. Acres. .. . 2.471

. . Cubic Feet . . 35.315
. Cubic Yards. 1.308
. Fluid Ounces . 0.034
. Pints. 2.113
. Quarts . 1.057
. Gallons. 0.264
. Ounces . 0.035
. . Pounds . .. 2.205
. Short Tons . . 1.102
. Pound-Feet . e ... 0,738
. Pounds per Square Inch . 0.145
. Miles per Gallon . . . 2.35%4
. Miles per Hour . . . . . 0.621

wy O
n
-
it
(a2}
s
Wy
o~
o
-
=
o -
=
o
ad
™
~
~0
" o~
-
o~
—
o~
vy
[13]
3 I
O
- z
o

TA089991




PIN:048857-000



	TABLE OF CONTENTS
	LOI
	LOT
	WARNING
	CHAPTERS
	CHAPTER 1
	PARA 1-1
	PARA 1-2
	PARA 1-3
	PARA 1-4
	PARA 1-5
	PARA 1-6
	PARA 1-7
	PARA 1-8
	PARA 1-9
	PARA 1-10
	PARA 1-11
	PARA 1-12
	PARA 1-13
	PARA 1-14
	PARA 1-15
	PARA 1-16
	PARA 1-17
	PARA 1-18
	PARA 1-19
	PARA 1-20

	CHAPTER 2
	PARA 2-1
	PARA 2-2
	PARA 2-3
	PARA 2-4
	PARA 2-5

	CHAPTER 3
	PARA 3-1
	PARA 3-2
	PARA 3-3
	PARA 3-4
	PARA 3-5
	PARA 3-6
	PARA 3-7
	PARA 3-8
	PARA 3-9
	PARA 3-10
	PARA 3-11
	PARA 3-12
	PARA 3-13
	PARA 3-14
	PARA 3-15
	PARA 3-16
	PARA 3-17
	PARA 3-18
	PARA 3-19
	PARA 3-20
	PARA 3-21
	PARA 3-22
	PARA 3-23
	PARA 3-24
	PARA 3-25
	PARA 3-26
	PARA 3-27
	PARA 3-28
	PARA 3-29
	PARA 3-30
	PARA 3-31
	PARA 3-32
	PARA 3-33
	PARA 3-34
	PARA 3-35
	PARA 3-36
	PARA 3-37
	PARA 3-38
	PARA 3-39
	PARA 3-40
	PARA 3-41
	PARA 3-42
	PARA 3-43
	PARA 3-44
	PARA 3-45
	PARA 3-46
	PARA 3-47
	PARA 3-48
	PARA 3-49
	PARA 3-50
	PARA 3-51
	PARA 3-52


	FIGURES

	FIGURE 1-1
	FIGURE 1-2
	FIGURE 1-3
	FIGURE 1-4
	FIGURE 1-5
	FIGURE 1-6
	FIGURE 1-7
	FIGURE 1-8
	FIGURE 1-9
	FIGURE 1-10
	FIGURE 1-11
	FIGURE 3-1
	FIGURE 3-2
	FIGURE 3-3

	TABLES

	TABLE 1-1
	TABLE 1-2
	TABLE 1-3
	TABLE 1-4

	PAGES

	PAGE 1-1
	PAGE 1-2
	PAGE 1-3
	PAGE 1-4
	PAGE 1-5
	PAGE 1-6
	PAGE 1-7
	PAGE 1-8
	PAGE 1-9
	PAGE 1-10
	PAGE 1-11
	PAGE 1-15
	PAGE 1-16
	PAGE 2-1
	PAGE 2-2
	PAGE 2-9
	PAGE 2-10
	PAGE 2-11
	PAGE 2-14
	PAGE 3-1
	PAGE 3-2
	PAGE 3-3
	PAGE 3-4
	PAGE 3-6
	PAGE 3-8
	PAGE 3-10
	PAGE 3-15
	PAGE 3-19
	PAGE 3-23
	PAGE 3-24
	PAGE 3-25
	PAGE 3-26
	PAGE 3-28
	PAGE 3-29
	PAGE 3-31
	PAGE 3-32
	PAGE 3-33
	PAGE 3-36
	PAGE 3-40
	PAGE 3-41
	PAGE 3-42
	PAGE 3-43
	PAGE 3-46
	PAGE 3-47
	PAGE 3-49
	PAGE 3-53
	PAGE 3-56
	PAGE 3-59
	PAGE 3-61
	PAGE 3-62
	PAGE 3-64
	PAGE 3-66
	PAGE 3-68
	PAGE 3-69
	PAGE 3-70
	PAGE 3-76
	PAGE 3-78
	PAGE 3-79
	PAGE 3-80
	PAGE 3-82
	PAGE 3-84
	PAGE 3-89
	PAGE 3-90
	PAGE 3-95
	PAGE 3-98
	PAGE 3-102
	PAGE 3-105
	PAGE 3-106
	PAGE 3-107
	PAGE 3-108
	PAGE 3-109
	PAGE 3-110
	PAGE 3-115
	PAGE 3-119
	PAGE 3-122
	PAGE 3-124
	PAGE 3-125
	PAGE 3-129
	PAGE 3-130
	PAGE 3-134
	PAGE 3-135
	PAGE 3-137
	PAGE 3-140
	PAGE 3-142
	PAGE 3-144
	PAGE 3-146
	PAGE 3-147
	PAGE 3-150
	PAGE 3-156
	PAGE 3-157
	PAGE 3-158
	PAGE 3-159
	PAGE 3-160
	PAGE 3-161
	PAGE 3-162
	PAGE 3-165
	PAGE 3-166
	PAGE 3-167
	PAGE 3-172
	PAGE 3-178
	PAGE 3-180
	PAGE 3-181
	PAGE 3-182
	PAGE 3-183
	PAGE 3-184
	PAGE 3-185
	PAGE 3-192
	PAGE 3-193
	PAGE 3-194
	PAGE 3-196


